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7.65~7.60(rn, 4H), 7.46~7.31(rn, 21H), 7.23~7.15(m, 4H)
8.64(d, 2H), 8.50(s, 1H), 8.20~8.10(m, BH), 7.84(d, ZH), 7.60(s, 1H),
’ 7.50~7.31(mn, 22H), 7.23~7.16(m, 4H) i
- 8.99(s, 1H), 8.64(d, 2H), 8.39(d, 1H), 8.18(d, 3H), 7.99(s, 1H), -
7.90~7.82(rn, BH), 7.49~7.156(m, 16H)
8.74(d, 2H), 8.34~8.23(m, 3H), 5.09(s, 1H), 8.00~7.79(m, 8H),
bl 7.59~7.25(m, 16H) 0
12 8.74(d, 2H), 8.60(s, 1H), 8.30(d, SH), 8.20(s, 2H), 8.00~7.92(m, BH), -
7.73(d, 1H), 7.59~-7.47(rn, 13H), 7.33~7.25(m, 40
9.09(s 1H), 8.74(d, 2H), 8.48(d, 1H), 8.28~8.24(m, 2H), 8.08(s, 1H),
- 8.00~7.92(m, BH), 7.70(s, 1H), 7.53~7.25(m, 20H) o
o 8.74(d, 2H), 8.34~8.23(m, 3H), 8.09(s, 1H), 8.00~7.87(m, BHJ, G
7.75~7.70(m, 2H), 7.59~7.25(m, 20H)
15 8.74(d, 2H), 8.60(s, 1H), 8.30~8.20(m, 5H), 8.00~7.92(m, BH),
7.73(d, 1H), 7.59~7.25(m, Z1H) -
iR 9.09(s, 1H), 8.74(d, 2H), 8.55~8.49(m, 2H), 8.28(d, 1H), 7
8.09~7.92tm, SH), 7.61~7.46(m, 12H), 7.33~7.25(m, 4H)
8.74(d, 2H), 8.85(m, 1H), 8.34~8.23(m, SH), 8.09~7.87(m, 10H),
i 7.61~7.46(rn, 12H), 7.33~7.25(m, 4H) ™
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8.74(d, 2H), 8.60~8.55(m, ZH), 5.46(d, 1H), 8.30(m, 1H), 8.20(s,

18 2H), 8.10~7.92(m, 7H), 7.73(d, 1H), 7.64~7.50(m, 13H), 739
7.33~7.25(m, 4H)
8.74(d, 2H), 8.680(s, 1H), 8.30(m, 1H), 8.10~7.94(m, BH), 7.78(t, 1H),
H 7.80~7.50(m, 8H), 7.36~7.25(rn, BH) T
. B8.74~8.70(rn, 3H), 8.09(s, 1H), 7.94(d, 2H), 7.80~7.78(m, 3H), -
7.67~7.46(rr, SH), 7.33~7.25(rn, 4H)
8.64(m, 2H), 8.60(s, 1H), 8.32(d, LH), 8.20(t, 1H), 7.84~7.82(mn, 3H),
o 7.53~7.32(rn, 10H), 7.23~7.16(m, 4H), 7.00(d, 1H) 0
%3 8.64~8.60(rm, 3H), 7.84(m, 2H), 7.70~7.69(m, 4H), 7.58~7.57(m, -
4H), 7.46~7.36(m, 5H), 7.25~7.16(m, 4H)
9.61(s, 1H), 8.64(m, ZH), 8.18(m, 1H), 8.06~7.99(m, 2H), 7.84(m,
. 2H), 7.74~7.73(m, 2H), 7.48~7.35(m, 8H), 7.23~7.15(m, 4H) o
” 8.64(d, 2H), 8.560(s, 1H), 8.20(m, 1H), 8.00~7.84(m, BH), 7.69(m, -
2H), 7.48~7.31(m, 11H), 7.23~7.156(m, 4H)
8.64~8.60(m, SH), 7.99(m, 1H), 7.84~7.79(m, 3H), 7.69~7.63(m,
& 3H), 7.45~7.31(m, 10H), 7.23~7.15(m, 4H), 7.08(m, 2H) o
o 8.64(m, 2H), 8.18(m, 4H}, 7.84(d, 2H), 7.69(d, 2H), 7.58(m, ZH), &io
7.48~7.81(m, 11H), 7.23~7.15(m, 4H)
8.64(d, 2H), 8.11(s, 1H), 7.84(d, 2H), 7.69(d, 6H), 7.58(m, ZH),
& 7.48~7.31(m, 11H), 7.23~7.15(m, 4H} -
8.64(d, 2H), 8.20(d, 4H}, 8.10(s, 2H), 7.84(d, 2H), 7.61(d, ZH},
# 7.48~7.31(m, 18H), 7.23~7.15(m, 4H} o
- 8.64(d, 2H), 7.84td, 2H), 7.45~7.35(m, 7H), 7.25~7.16(m, 4H), —_—
7.11~7.06(m, 6H), 6.87(r, 2H), 8.53(d, 2H)
8.84(d, 2H), 8.18(m, 4H), 7.84(d, 2H), 7.48~7.31(m, 11H),
0 7.23~7.15(m, 4H) o
- 8.64(d, 2H), 8.53(s, 1H), 7.89(d, 2H), 7.69(m, 4H), 7.45~7.15(m, -
15H)
32 8.64(d, 2H), 8.20(d, 2H), 7.84(d, ZH), 7.46~7.23(m, 15H) 438
8.76(d, 2H), 8.84(d, 2H), 7.84(d, 2H), 7.61(t, 1H), 7.48~7.356(m, BH),
# 7.23~7.15(m, 4H) -
i 8.70(m, 3H), 7.84~7.79(m, SH), 7.66~7.63(m, ZH), 7.48~7.15(m, B
14H)
- 8.70(d, 4H), 7.84(d, 2H), 7.70(d, 1H), 7.57~7.35(m, BH), 53

7.25~7.15(rn, BH)
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9.64(s, 1H), 8.64(d, 2H), 8.06(d, 1H), 7.95(mm, 2H), 7.84(d, ZH),

¥ 7.70(t, 1H), 7.48~7.35(m, BH), 7.25~7.16(m, 4H) 9
- 9.64(s, 1H), 8.64(d, 2H), 8.01~-7.84(rmy, BH), 7.69(d, ZH), Bers
7.48~7.15(rn, 12H)
8.84(d, 2H), 8.28(d, 1H}, 7.96~7.81(m, BH), 7.68(t, 1H),
% 7.50~7.35(m, 6H), 7.23~7.15(rn, 4H) w2
39 8.64(d, 2H), 8.11(d, 1H), 7.84(m. 3H), 7.53~7.15(m, 13H) 462
9.00(d, 1H), 8.85(s, 1H), 8.64(d, 2H), 8.51(s, 1H), 8.40(d, 1H),
40 7.84(m. 3H), 7.48~7.15(rm, SH} e
" 8.54(d, 2H), 8.27(d, 5H), 8.08(s, 1H), 7.93(d, 2H), 7.57~7.24(m, -
17H)
8.54(4, 2H), 8.27--8.22(m, 2H), 8.08(s, 1H), 7.93(d, 2H), 7.78(d, 4H),
4 7.57~7.24(r, 17H) o
A3 8.59~8.54(d, 3H), 8.29(d, 3H), 8.18(s, 2H), 7.93(d, 2H), -
7.57~7.24(r, 19H)
8.54(d, 2H), 8.29(d, 1H), 8.08(s, 1H), 7.93(d, 2H), 7.84(d, 4H),
= 7.57~7.24(rn, 25H) -
i 8.54(4, 2H), 8.29~-8.27(rn, BH), 8.08(s, 1H), 7.93(d, ZH), 7.84(d, 4H), ko
7.87~7.24(rn, 21H)
8.80(d, 2H), 8.55~8.54(m, SH), 8.28(d, 1H), 8.18(s, ZH),
@ 7.93~7.87(rn, 4H), 7.57~7.24(m, 25H) “
8.54(d, 2H), 8.27~8.23(m, 3H), 8.08(s, 1H), 7.93(d, ZH), 7.69(s, ZH),
o 7.57~T7.24(rn, 25H) w0
o 8.54(d, 2H), 8.27~8.22(m, 2H), 8.08(s, 1H), 7.93(d, ZH), .
T.74~7.68(d, 4), 7.57~7.24(m, 25H)
8.59~8.54(m, 3H), 8.29~8.18(m, 5H), 7.83(d, 2H), 7.69(s, 1H),
. 7.59~7.24(m, Z6H} o
- 9.08(s, 1H), 8.54~8.48(d, SH), 8.27(d, 3H), 8.08(s, 1H), _—
7.99~7.91(rn, BH), 7.58~7.24(rm, 16H)
§.45(d, 2H), 8.24~-8.13(m, SH), 7.99(s, 1H), 7.90~7.69(m, 8H),
o 7.49~7.15(m, 16H} 7
o 8.50~8.45(m, 3H), 8.20(d, 3H), 8.10(s, 2H), 7.90~7.82(m, 5H), -
7.63(d, 1H), 7.49~7.40(m, 13H), 7.23~7.16(m, 4H)
e 8.99(s, 1H), 8.45~-8.39(m, 3H), 8.18~8.14(m, 2H), 7.99(s, 1H), -

7.90~7.82(rn, BH), 7.80(s, 1H), 7.49~7.16(m, 20H)
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8.45(d, 2H), 8.24~8.13(m, 3H), 7.99(s, 1H), 7.90~7.82(m, BH),

> 7.85~7.60(m, 2H), 7.49~7.16(m, 20H) 7
. 8.60~8.45(m, 3H), 8.20~8.10(m, 5H), 7.90~7.82(m, bH), 7.63(d, -
1H), 7.50~-7.15(m, 21H)
8.99(s, 1H), 8.45~8.39(rn, 4H), 8.18(d, 1H), 7.89~7.82(m, 9H),
* 7.51~7.35(m, 12H), 7.253~7.15(m, 4H) o
8.45(d, SH), 8.24~8.13(m, SH), 7.98~7.77(m, 10H), 7.51~7.35(m,
o 18H), 7.23~7.15(m, 4H) e
2 8.50~8.45(m, 4H), 8.36(d, 1H), 8.20(d, 1H), 8.10(s, 2H), 8.00~7.82 s
(m, TH), 7.63(d, 1H), 7.54~7.40(m, 13H), 7.23~7.15(m, 4H)
8.50~-8.45(m, 3H), 8.20(d, 1H), 8.00~7.84(m, bH), 7.68(t, 1H),
B 7.50~7.35(m, 8H}, 7.25~7.16(m, BH) 593
5% 8.60(s, 1H), 8.45(d, 2H), 7.99(s, 1H), 7.84(d, 2H), 7.70~7.69(m, 3H), 6
7.57~7.36(m, SH}, 7.23~7.16(m, 4H)
8.70~8.65(m, 3H), 8.52(s, 1H), 8.40(s, 1H), 8.04~8.02(m, 3H),
ot 7.73~7.35(m, 14H), 7.20(s, 1H) °
5 8.80(s, 1H), 8.65(s, ZH), 8.04(s, ZH), 7.90~7.89(rn, 4H), &
7.78~7.55(m, 8H), 7.43~7.35(m, 4H)
9.81(s, 1H), 8.85(s, 2H), 8.38(s, 1H), 8.26~-8.19(m, 2H), 8.04(s, ZH),
o 7.94~7.93(m, 2H), 7.68~7.56(m, 8H), 7.43~7.36(m, 4H) o9
- 8.70~8.65(m, 3H), 8.40(s, 1H), 8.20~8.04(m, 6H), 7.89(s, ZH), -
7.88~7.35(m, 16H)
8.80(s, 1H), 8.65(s, ZH), 8.19(s, 1H), 8.04~7.99(m, 3H),
e 7.89~7.83(m, 3H), 7.68~7.28(m, 16H) o7
- 8.66(s, ZH), 8.38(s, 4H), 8.04(s, 2ZH), 7.89(s, ZH), 7.78(s, ZH), B
7.66~7.35(m, 15H)
8.60(s, ZH), 8.33(s, 1H), 8.04(s, 2H), 7.89(s, 6H), 7.78(s, ZH),
o 7.88~7.35(m, 15H) P
o5 8.65(s, ZH), 8.40(s, 4H), 8.30(s, 2H), 8.04(s, ZH), 7.81(s, ZH), oS
7.88~7.35(m, 17H)
5 8.45(d, 2H), 7.84(d, 2H), 7.48~7.11(m, 17H), B.87(m, 2H), 6.53(d, st
2H)
70 8.45(d, 2H), 8.18(d, 4H), 7.84(d, 2H), 7.48~7.15(m, 15H) S
& 8.50~8.45(m, SH), 8.20(d, 2H), 7.84(d, 2H), 7.48~7.16(m, 17H), i

7.01{m, IH)
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[0111]

[0112]

[0113]

[0114]

[0115]

[0116]
[0117]

[0118]

[0119]

on

E£4dl 10-1512023

8.63(s, 1H), 8.45(d, 2H), 7.84(d, 2H), 7.69(d, 4H}, 7.48~7.15(m,
e 15H) o

s 8.75(d, 2H), 8.45(d, ZH), 7.84(d, 2H), 7.61¢t, 1H), 7.48~7.35(m, BH), 455
7.23~7.150m, 4H)

i 8.8(s, 1H), 8.45(d, 2H), 7.84~7.79(m, 3H), 7.66~7.63(m, ZH), B
7.48~7.09(m, 14H)

a5 8.8(s, 2H), 8.45(d, 2H), 7.84(d, 2H), 7.70(d, 1H), 7.57~7.56(m, BH), -
7.25~7.15(rn, BH)

s 9.64(s, 1H), 8.45(d, 2H), 8.06(d, 1H), 7.96~-7.95(m, 2H), 7.84(d, 2H), g
7.70(t, 1H), 7.48~7.356(m, BH), 7.25~7.16(m, 4H}

- 9.64(s, 1H), 8.45(d, ZH), 8.02~7.84(m, 5H), 7.691d, 2H), -
7.48~7.15(m, 1Z2H)

8.4b(d, 2H), 8.28(d, 1H), 7.96~7.81(m, BH), 7.68(t, 1H),

78 517
7.50~7.35(rmn, BH), 7.23~7.15(m, 4H)

79 8.45(d, 2H), 8.11(d, 1H), 7.84~7.82(m, 3H), 7.53~7.15(m, 13H) S

5 9.00(4, 1H), 8.85(s, 1H), 8.51~8.40(m, 4H), 7.84~7.8L(m, 3H), i

7.48~7.35(rn, BH), 7.23~7.15(m, 4H)

FAE ARt ey, sl AAlds 2 EES gs A

olafol A, A4 o
217] M7k s7lel Aalelel olstel BAEE e ohth a7l A
S|

oz 4ns ,
R o wel A gedl o)

Hlxd 1.

3171 34k am HAEE SES Q1 HA4 S2ER ARG, 3] 318 o BAHE SFEES % =
A =R ER AFE3aL, 2-TNATA(4,4',4"-tris(N-naphthalen-2-y1)-N-phenylamino)-triphenylamine)<S A &%
5242 A83a, o-NPD(N,N'-di(naphthalene-1-yl)-N,N'-diphenylbenzidine)S AHA¥+4Z ZdZE A}
of, ted 22 25z fIEEaAE At 1T0/2-TNATA(80 nm)/ a -NPD(30 nm)/3}ehsrat+ st e
c(30 nm)/Alg3(30nm)/LiF(0.5nm)/Al(60nm) .

ofj

(Corning)AFe] 15Q/cm2(1000A) ITO fg 7]

L ©

- [e] =

cred dF et = oA 7 1% e/t 2avk A F, 30% w9t WV & Al ARESkSlT
o 2

oy
N
N
il
oy
4
=2
¥
H
=
2
i
N,
olN
b
ol
ol
ta
)
S
=
=1
-
=)
(o
ox
oH
N
o
ol
= o
ofl
ox
ol
ol
38
i)
o
N
ox
of
N
jincs
ol
oy
-
=

R |
AR Alq33EES 30 e FAR JFTEZH
LiF 0.5 m(AAF9Z)3 Al 60 nm(FHAE)E £217 0

o
FaAg Az, o WwAE loldkn et

Hlxd] 2.

a17] skshA] bR BAEE SEES Y 5 S2ER ARt d7] 8] oR BAIEHE SEES A%
A TRER ALRSEaL, 2-TNATA(4,4',4"-tris(N-naphthalen-2-yl)-N-phenylamino)-triphenylamine) & H&F%
% @2 AE3la, a-NPD(N,N'-di(naphthalene-1-y1)-N,N'-diphenylbenzidine) & A¥FF%5 22 E A&
o, &3 e FxE zk= fURFAAE AZEgIch: 1T0/2-TNATA(80 nm)/ o -NPD(30 nm)/3}3HEb+3}3HE
¢(30 nm)/A1q3(30nm)/LiF(0.5nm)/A1(60nm) .

o=+ FY(Corning)AFY] 15Q/cm2(1000A) ITO 2] 7] 50 mm x 50 mm x 0.7 mm 7|2 Zre}A] ofAE
olAXEE UFI &5 & FoA ZF 158 ¢ 23 AAFE F, 302 w9t UV 2F Mg Ete] ARESESIT.
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[0120]

[0121]
[0122]
[0123]

[0124]

[0125]
[0126]

[0127]

SE5451 10-1512023

A7) 713 AFE-e] 2-TNATAE g &3t 80 mm 419 BIFUTS FANUT. 47 AI3FHF A,
a-NPDE HF FF3te] 30nm FAS AITTEFTES FASUTE. A7 AITFEST ANl e bR FAIHE
shgte 2 38 o2 BAEE SFE(EEE100)S A e 30mTAL] TS FAAAT. olF,
27 HFT AR Alg3EES 30mme] FAR JFTRete] AAeESTS B A7l AR EET
Fol LiF 0.5mm(AAFY3) 3 Al 60mm(FNAE)E £AxHH 02 xFFaete], & 3¢ ZAIE vy 28 F71E3
2245 AZSGT. olE HlWAE 20]gkal g},

<3tetAl a»

M
L[]
1
1=
[o]

W

-
-
/ \_/

H

=

o
s
e
I\\_

A 1~86.

7] Blal o 1 FolA, EFT A%

FEES QY A FTAE sER 747} ol%‘P
TNATA(80 nm)/ a-NPD(30 mm)/[¢1F =4 3
nm)/A1q3(30nm)/LiF(0.5nm) /A1 (60nm) & % =
2hal g,

il 7] el AR shE] 1-8622 HEAEE 3
e 13 FUI oz 1T0/2-
1~86 % sy o+ 3+EEc(10%)1(30
t A 86¢]

—

Bk 12 BaAE 1, 2 R AE 1809 2% 54 H7}

HwAE 1, 2 2 AE 1~-80°] thale], Keithley sourcemeter "2400", KONIKA MINOLTA "CS-2000"S ©]-8-3}<]
WHRE, WHES, WAIAE A7 Goske], 1 AR o] AEZ(EOIl GeARITh A7) BEEL
511~517nm H Lol A =4 w43 3 ks BTt
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[0128] (A3 (FF)]

sz | oas | oug | 3% | W= | =R | wwma

o, - oP. ¥ [cd/n®] [cd/4] [om]

HONE 1 a = .72 2372 23 .4 511

HOHEE 2 b c 6.41 2513 28.1 E13

1 1 c 5.3 3562 55.62 513

2 2 " 5.1 3417 54.17 516

g 3 i 5.5 3455 54.55 513

4 4 c 5.3 5433 54.33 511

5 5 . 5.2 3530 35.3 511

6 6 & 5.0 3412 34.12 516

7 7 & 5.8 3554 35.54 516

8 8 R 5.3 3501 535.01 513

9 9 " 5.6 3449 34.49 516

10 10 & 5.2 3600 a6 511

11 11 o 5.9 5216 32.16 517

12 12 . 5.7 3370 33.7 516

13 13 . 5.1 3236 52.36 515

14 14 % 5.6 3552 35.52 513

15 15 . 5.7 5372 33.72 514

16 16 & 5.4 3333 53.35 515

17 17 & 5.5 3380 33.8 511

13 18 2 5.8 3408 34.08 511

19 19 o 5.1 3474 54.74 512

20 20 . 5.2 5443 54.45 515

21 21 & 5.1 3548 35.48 513

22 22 o 5.4 3405 54.05 517

23 23 o 5.4 3289 32.89 512

[0129]
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ad 24 3387 33.87 514
25 25 3484 34.84 512
2B 26 3282 32.82 515
7t o 3483 34.83 512
a8 28 3373 3318 513
29 29 3320 332 515
30 30 3527 35.27 514
31 31 3500 35 514
3z 32 3573 35.73 516
83 33 3371 33.71 516
34 34 3249 32.48 515
g5 ab 3599 35.94 512
36 36 3470 34.7 516
37 37 3281 32.681 514
38 38 3516 35.16 511
39 39 3430 34.3 517
40 40 3593 35.93 511
41 41 3223 32.28 511
42 42 3549 35.48 516
43 43 3246 32.46 516
44 44 3588 35.88 511
45 45 3385 33.85 513
45 46 3205 92.05 514
47 A7 3295 8295 511
48 48 3216 32.16 516
43 49 3507 35.07 514
50 50 3497 34.97 513

_34_

&1 10-1512023



[0130]

[0131]

[0132]
[0133]

[0134]

5] 51 c 5.6 3361 33,81 517
L 52 @ 5.6 G il L 515
L] L & 5.B 3320 S 511
54 54 ¢ 5.5 3571 35.71 511
&5 EE c b7 3234 St 511
56 56 c 5.7 3542 Sl 514
57 57 & 5.7 3457 2457 517
58 58 - b 3058 30,58 olh
B 59 c b7 aais B, 517
50 B0 c B 3302 aa. Hily
51 51 B 5.3 3228 FEE8 514
52 52 g 2.5 3314 33.14 514
B3 53 c 5.7 aady LT 515
54 54 ¢ S 3424 3424 513
55 55 3 5T 3576 S 1o 511
151 56 o 5. e e 514
57 b @ 5.4 3301 33.01 514
68 68 c Bl 3509 F5.108 513
59 59 o B.a aEeY Ihan 51z
T4 T0 c 5.3 3210 Sk 517
il il & B 3469 A 511
T2 T B 5.2 F347 B80T 511
13 T 2 5.1 3487 d4.87 =15
74 il & 5.5 3418 34.18 511
5 5 & 5.8 3410 34.10 511
16 16 a 58 S Sayad 516
i i c b H 3263 S 516
78 78 c 5.1 G248 3283 515
79 79 ¢ 5.2 3418 34.18 513
80 80 ¢ 5.8 3280 32.9 513
71 [ABEL (R 1ol RoJA = wpe} o] A& 1 A 802 H] 1, 29

Bk 2: BlAAE 1, 2,

HwAE 1, 2 2 AZ 1 ~ 809 thd}e], ENC technologyAle] LTS-1004AC 43

ol
=

BE 1~ 809 59 54 B7
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1o 2 ol 97kl mdehs AlRke 72 SAske], 1 A sh7] [AdEa (R 1o YER T

[0135] [A4F(FE)]
28 b9 . 90
=res T 23 23 . 118
1
BE No H38 e | At ot c ot
Time[Hours]
Na. No. 25 25 o 100
sludE 1 a c 2 26 26 . 107
I = ) b c 65 27 217 " 108
1 1 . 103 28 28 4 95
2 2 ’ g8 29 29 c 105
3 3 . 107 30 30 . 90
4 4 e 104 31 3l . 99
5 5 . 98 32 32 < 91
6 6 . 113 33 33 . 102
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