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b 8.64(d, 2H), 8.20~8.13(m, 6H), 7.99(t, 1H), 7.84(d, 2H), 7.76(d, 4H), —
7.48~7.15(m, 21H)
8.71~-8.64(m, 4H), 8.50(t, 1H), 8.20(d, 1H}, 8.10(d, 2H),
° 7.84~7.78(m, 4H), 7.48~7.15(m, 25H) o
. 8.64(d, 2H), 8.18~8.14(m, 3H), 7.99(t, 1H), 7.84(d, 2H), 7.60(t, 2H), 75
7.46~7.15(m, 25H)
8.64(d, ZH), 8.18~8.13(d, 2H), 7.99(t, 1H), 7.84(d, ZH),
° 7.65~7.60(m, 4H), 7.48~7.15(m, 25H) s
g 8.64(d, 2H), 8.60(t, 1H), 8.20~8.10(m, 5H), 7.84(d, 2H), 7.60(t, 1H), -
7.80~7.15(m, 26H)
10 8.99(t, 1H), 8.64(d, 2H), 8.39(d, 1H), 8.18(d, 3H), 7.99(t, 1H), 6
7.90~7.82(m, BH), 7.48~7.16(m, 16H)
. 8.84(s, 2H), 8.44~8.33(m, 3H), 8.19(s, 1H), 8.10~7.89(m, 8H), 590
7.69~7.35(m, 16H)
8.84(s, 2H), 8.70(s, 1H), 8.40(s, 3H), 8.30(s, 2H), 8.10~8.02(m, 5H),
e 7.83(s, 1H), 7.69~7.57(m, 13H), 7.43~7.35(m, 4H) o
9.19(s, 1H), 8.84(s, 2H), 8.59(s, 1H), 8.36~8.34(m, 2H), 8.19(s, 1H),
= §.10~8.02(m, BH), 7.80(s, 1H), 7.69~7.350m, 20H) e
3 8.84(s, 2H), 8.44~8.33(m, 3H), 8.19(s, 1H), 8.10~8.9%(m, 6H), 5w
7.85~7.80(m, 2H), 7.69~7.35(m, 20H)
i 8.84(s, 2H), 8.70(s, 1H), 8.40~8.30(m, bBH), 8.10~-8.02(m, bH), SHE
7.83(s, 1H), 7.70~7.35(m, 21H)
" 9.19(s, 1H), 8.84(s, 2H), 8.65~8.69(m, 2H), 8.38(s, 1H), -
8.19~8.02(m, 9H), 7.71~7.66(m, 12H), 7.43~7.36(m, 4H)
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8.84(s, 2H), 8.65(s, 1H), 8.44~8.33(m, 3H), 8.19~7.8%7(m, 10H),

H T.71~7.56(rn, 12H), 7.43~7.35(m, 4H) 0
8.84(s, ZH), 8.70~8.65(m, 2H), 8.56(z, 1H), 8.40(s, 1H), 8.30(s, ZH),

18 8.10~8.02(rn, TH), 7.83(s, 1H), 7.74~7.55(m, 13H), 739
7.43~7.35(m,4H)

3 8.84(s, ZH), 8.70(s, 1H), 8.40(s, 1H), 8.20~-8.04(m, BH), 7.88(s, 1H), £an
7.70~7.55(m, 8H), 7.456~7.35(m, 5H)
8.84~8.80(rn, 3H), 8.19(s, 1H), 8.04(s, 2H), 7.90~7.89(m, 3H),

“0 7.77~=7.55(m, SH), 7.43~7.35(m, 4H) >

s 8.64(d, 2H), 8.50(s, 1H), 8.32(d, 1H), 8.20(d, 1H), 7.84~7.82(m, SH}, s
7.53~7.15(m, 14H}, 7.01(d, 1H)
8.64~8.60(m, 3H), 7.99(s, 1H), 7.84(d, 2H), 7.70~7.69(m, SH),

“ 7.57~7.35(m, 9H), 7.23~7.16(m, 4H) °

- 9.81(s, 1H), 8.64(d, 2H), 8.18(d, 1H), 8.06~7.99tm, 2H), 7.84(d, ZHJ, 558
7.74~7.73(rn, 2H), 7.48~7.36(rm, 8H), 7.23~7.15(m, 4H)
8.74(d, 2H), 8.50(s, 1H), 8.20(d, 1H), 7.99~7.84(m, 6H), 7.69(d, 2H),

oA 7.48~7.15(rn, 15H) P

o 8.64~7.60(m, 3H), 7.98(s, 1H), 7.84~7.78(m, 3H), 7.69~7.63(m, -
SH), 7.48~7.09(m, 16H)
8.64(d, 2H), 8.18(d, 4H), 7.84(d, 2H), 7.69(d, 2H), 7.58(d, 2H),

- 7.48~7.15(m, 15H} o
8.64(d, 2H), 8.13(s, 1H), 7.84(d, 2H), 7.69(d, 6H), 7.58(d, ZH),

o 7.48~7.15(rn, 16H) B0

5 8.64(d, 2H), 8.20(d, 4H), 8.10(s, 2H), 7.84(d, 2H), 7.61(d, ZH), .
7.48~7.15(rn, 17H)

0 8.64(d, 2H), 7.84(d, 2H), 7.486~7.1blm, 17H), 6.87(t, 2H), 6.53(d, -
ZH)

20 8.64(4, 2H), 8.18(d, 4H), 7.84(d, 2H), 7.48~7.15(m, 15H) 565

- 8.73(d, 2Hy, 8.62(s, 1H), 7.93(d, ZH), 7.78(rn, 4H), 7.57—7.24(m, -
15H)

32 8.73(m, 2H), 8.29(m, 2H), 7.93(m, 2H), 7.57~7.24(m, 15H) 487

» 8.84(rn, 2H), 8.73(m, 2H), 7.93(m, 2H), 7.70(m, 1H), 7.57~7.44(m, —
bH), 7.32~7.24(m, 4H)

& 8.73(m, 3H), 7.93~7.88(m, SH), 7.75~7.72(m, 2H), 7.57~7.18(m, B

14H)
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[0134]

[0135]

[0136]

[0137]

[0138]

[0139]
[0140]

[0141]

SE5451 10-1520351

5 8.73(m, 4H), 7.93(m, ZH), 7.79(m, 1H), 7.66~7.44(m, 6H), 5
7.32~7.24(m, BH}

- 9.73(s, 1H), 8.73(m, 2H}, 8.15(m, 1H), 8.05~8.04(m, 2H), 7.93(m, -
2H), 7.79(m, 1H), 7.57~7.44(m, &H), 7.538~7.24(m, 4H)

5 9.73(s, 1H), 8.73(m, 2H), 8.11~7.93(m, 5H), 7.78(m, ZHJ, B
7.57~7.24(m, 12H)

8.73(m, 2H), 8.3%(m, 1H), 8.056~7.80(m, BH), 7.77(m, 1H),

38 461
7.59~7.44(m, BH), 7.32~7.24(m, 4

39 8.73(m, 2H), 8.20(m, 1H), 7.93~7.91(m, 3H), 7.62~7.24(m, 13H) 461

i 9.09(m, 1H), 8.94(s, 1H}, 8.73(m, 2H), 8.60ts, 1H), 8.49(m, 1H), 5

7.93~7.90(m, 3H), 7.57~7.44(m, BH), 7.32~7.24(rn, 4H)

8.74(d, 1H), 8.29~8.27(m, bH}, 8.08~7.98(m, 4H), 7.51~7.25(m,
41 o 582

- 8.74(d, 1H), 8.28~8.27(m, BH), 8.09(s, 1H), 7.94(d, 1H), .
7.70~7.66(rm, 2H), 7.51~7.32(rn, 12H)

1 8.74(d, 1H), 8.54(d, 1H), 8.29~8.27(m, BH), §.10~8.05(m, 2H), B
7.95~7.94(m, 3H), 7.67~-7.41(m, 17H)

- 8.74(d, 1H), 8.54(d, 1H), 8.29~8.27(m, 5H), 8.10~8.08(m, 2H), -
7.96~7.94(m, SH), 7.67~7.40(m, 17H)

e 8.54(m, 2H), 8.29~58.27(m, BH), §.11~8.09(m, 3H}, 7.96~7.94(m, BT
4H), 7.687~7.40(m, 17H)

- 8.93~8.92(rn, 2H), 8.74(d, 1H), 8.29~8.27%(rn, 5H), 8.12~8.09(rmn, -
3H), 7.94~7.82(m, 5H), 7.51~7.26(m, 15H)

A 2 IHs o8 FAA
W97y shle] AAlejel ofate] A EE B ofyth. ]9 A e
S|

=4
43 54, WA 5 ek,

ofgtel A, Al
o2 Avsty] A9 AemA,
=k dge] e el Aol o8

vz 1.

3171 34ekA am HAEE SES Q1 H4 S2ER ARESa, 3] 318 o BAHE SFEES % =
A CHERZ ALE-SFaL, 2-TNATA(4,4',4"-tris(N-naphthalen-2-yl)-N-phenylamino)-triphenylamine) & A&+
= 522 AF23lal, a-NPD(N,N'-di(naphthalene-1-y1)-N,N'-diphenylbenzidine)S A&54%S E2ZE AF&3
o, g e FERE 2 f/1EFaAE ARSItk 1T0/2-TNATA(80 nm)/ a-NPD(30 nm)/8}3Eat+3}3Ha
¢(30 nm)/A1q3(30nm)/LiF(0.5nm)/A1(60nm).
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[0142]

[0143]

[0144]

[0145]
[0146]

[0147]

[0148]
[0149]

[0150]

SE5451 10-1520351

Al =HER ARR3}aL, 2-TNATA(4,4',4"-tris(N-naphthalen-2-y1)-N-phenylamino)-triphenylamine)< A3+
= 542 AMEslaL, a-NPD(N,N'-di(naphthalene-1-y1)-N,N'-diphenylbenzidine) S B&5%3 =22 AL&3}
o, g3 e F2E Ze F7IUEFLAE AFSS Y 1T0/2-TNATA(80 nm)/ a-NPD(30 nm)/3}gHEbt3}3tE

¢(30 nm)/A1g3(30nm)/LiF(0.5nm)/A1(60nm) .

=+ FY(Corning)AFY 15Q/cm2(1000A) ITO 2] 71¥S 50 mm x 50 mm x 0.7 mm 7|2 Z&}A ol =

ol xxeY 4TI &5 B LA Z 158 Ek 2w A 5 308 B UV 9F AAste] ALgsgitt.
271 712 e 2-INATAE HE FAste] 80 mn 779 BIFUSS AT 7] AF3FUT A,
a-NPDE X¥ ZZste] 30mm FAQ FIFESS FASY. A7 AI35ES Aol sk bR ZAEE
e 2 ey o2 FAHE FFE(EFE100)S I FZste] somFAe HAES AT, ol F,
A7) BT ARl Alg3EEES 30mme] FAR JI3FHse] AAFEETS ARG A ARAEES A
o] LiF m(AAFAF)H Al 60m(ALE)E £xF o2 Wyssete], F 3o TAE vpel e fr)esg

0.5nm(%
SAS AZIAT, o HAE 2olda B

+

M
£
o
1z
[w]

W

-
.
% \_/

H

=

yo
s
e
\\_

AR 1~46.

71 Hlal ol 1 FollA, EgF G TAE = a Wil A7) @Al AE 8 1-46e2 FAHE 3t

H - AL
FEES QF A T2E FFER ZH7E o83 AL AQsats ] Hlud 13 $Y3 WHoz IT0/2-
TNATA(80  nm)/ a-NPD(30 nm)/[¢1% =4 Z2E 3FgE 146 T 3+ 3FTEc(10%)]1(30
nm)/Alq3(30nm)/LiF(0.5nm)/A1(60nm) 8] %2 2t F71HFAxE A XU, o2 ZHz ME 1 WA 469]

B g},

B 1: WEAE 1, 2 2 AF 1469 23 54 B

HwAE 1, 2 2 AE 1-469°] tlsle], Keithley sourcemeter "2400", KONIKA MINOLTA "CS-2000"S o]-&3}<
WA, Wgas, W9Fuas 47 Hrrste, o AARE §7] (ARG 1o JERSIY. Y] BEES

ﬂ mim

511~517nm Bl A =2 WPF3] F5S W FUTH.
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[0151] (A3 (FF)]
EAE zoE
HE Mo IEE e g A= =% B
s o op. ¥ [ed/u] [cd/al [nm]
HO¥EE 1 c 6.72 2372 23.7 El1
HOHEE 2 = c 6.41 2613 28.1 5i4
1 1 o 5.5 3271 32.71 514
2 2 . 5.9 3504 535.04 511
3 3 2 5.7 3528 35.28 515
4 4 c 5.2 3513 55.13 515
5 5 . 5.2 3314 33.14 515
6 B & 5.5 3473 34.73 514
7 7 & 5.7 3436 34.36 514
8 8 R 5.0 3467 34.87 511
g g . 5.0 53395 53.95 512
10 10 2 5.7 3230 40 8 515
11 11 . 5.5 3411 34.11 512
12 12 o 5.5 3396 33.96 514
13 13 . 6.0 3390 33.9 516
14 14 & 5.9 5291 52.91 516
15 15 o 5.7 3496 34.98 514
16 16 . 5.1 3554 55.54 514
17 17 . 5.4 3416 34.16 516
18 18 . 5.6 3574 35.74 517
19 19 . 5.8 3433 34.33 511
20 20 . 5.6 3501 35.01 516
21 21 @ 5.1 3564 55.64 516
[0152]
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[0153]

[0154]

[0155]
[0156]

[0157]

22 22 3310 35.1 515
23 23 s thiole 95,55 512
24 24 3508 35.06 518
25 2h 3267 3207 515
26 2B ool 35.15 515
27 el 3482 34.82 513
28 28 3549 35.49 Bl
29 29 3444 34.44 all
20 20 3553 95.53 =1
3l i) 3457 Sabi A
32 32 3858 3853 517
33 33 3200 Az bl4
34 34 3499 34.99 E18
35 35 Jeq8 8278 L
36 36 3203 3203 516
37 37 3338 33.38 514
38 38 3545 354215 515
39 39 3251 32.51 E16
40 40 3571 35.71 515
41 41 3532 35.92 =1
42 42 3345 33.45 sl
43 43 FAlY 3219 518
44 44 3452 34.52 515
45 45 3395 33.95 17
46 46 31395 31.95 515

F71 [ASETChE) 1 AE 1 WA 462 HwAdE 1, 26 H]

Biel=;

Bt 2: HAEE 1 AL 1~ 469 9 54 B/}

H A= AMZ 1 ~ 469 i3}, ENC technologyAle] LTS-1004AC 9=

FEO R o] 97%°l == AIRbe A7 S48k, 1 AdE
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[0158]

[0159]

[Al43E(F)]

TAE THE P

HE No. iE=E AHE=E ‘

2, i, Time[Hours ]

HpHME 1 a 0 72
HludE 2 b c B5
1 1 " 100
2 8 7 109
3 5 . 37
4 4 . 104
5 5 . 108
5 6 . 119
7 7 . 116
8 8 . 111
9 g 5 105
10 10 . 92
11 11 . al
12 12 c 109
13 13 & 110
14 14 i 101
15 15 o 107
16 16 ¢ 107
17 17 . a5
18 18 . 96
19 19 & 116
20 20 5 92
ol al c 106
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[0160]

[0161]

22 22 c 90
23 23 c e
24 24 c 114
25 25 c 116
26 26 . 110
27 27 e 83
26 28 c 105
29 29 c 118
20 20 c 118
51 3l c 108
52 32 c 110
33 33 c 84
54 34 e 113
55 35 c L1E
38 36 c o€
37 37 - 106
38 38 6 115
59 59 c g2
40 40 c 118
41 41 c 85
42 42 ¢ 105
43 43 " 101
44 44 c 125
45 45 c 17
46 46 c 113

)‘\3]—

7] [A4ZET (B 1o Bolx]
c},

L
T

vhel o] ME 1 ~ 462 ¥WAE 1, 2 of H]§}e]
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