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[0098]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]
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el oS B9, 3EE 12 IEE (1] 2 A7) g38E9 T 3FgES [1-1] 5oz ®7]3th. E gAA
A seEe HEE 3}k MERA FV3. dF Bo], 38 17 ZAHE IFEL FTE 12 7
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E
HU
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tlo (T

o
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X
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[0109]
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kA s [35-5]19] Alx

Zalago] F0A 3HE[35-4]  4.2g(15.54mmol), 1-BZF-3-olo] @ Tl 4.4g(15.54mmol), B

2.79g(20.21mmol), HEZ}7 1&(&&&1}@}%4&)%&}3 0.18¢(0.15mmol) S Y1 AAsloA EFA3 AAF=E
H A S g2 dPolAHc|ER FEete & {75 E F A

12A17F Eob 38 wukA7Ith, HreE ;
Heow Az, cael 9o wAE ddazeEadee PaAdse 84
3.7g(63%) & =35},

=T FUA FFE[35-5] 3.3g(8.65mmol), 2-E|Hd@AREAL 2.6g(9.52mmol),  BRAFZE
1.55g(11.25mmol), BIESA A(EHA I E23)ZeHE 0.12(0.08mol ) S ¥ 24 3d W EFA FAFE 12
AR b 3R WA T, WhEEE & ARoA geldete] ol uAE HIFREEY duase Q4
Aot AflamnEagtze FegAste] AMaA e 54313 [35] 3.4g(76%) = TS5t

7] REgo 19 sdgk o R 1 WA 829 sItES Axstoen, 1 AAE s [ALETGE) ] YER
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[0111]

[0112]

[ATFECHE) ]
k= 1H NMR (300 MHz, CDCly) MS/FAB

H &) (M%)

. 7.79~7.77(m, 2H), 7.82~7.51(m, 4H), 7.51~7.44(m, 4H), 7.35(s, .
4H), 7.21~7.20(m, 2H), 1.82(s, 6H)
8.10(m, 2H), 8.02(d, 1H), 7.83~7.88(m, 6H), 7.51~7.44(m, 3H),

: 7.21~7.20(m, 2H), 1.83(s, BHD 2

; 8.01(m, 4H), 7.79~7.78(m, 2H), 7.62~7.44(m, 12H), 7.21~7.20(m, .
oH), 1.82(s, BH)
8.23(s, 1H), 8.07~8.01(m, 3H), 7.79~7.71(m, 3H), 7.62~7.44(m,

! 15H), 7.21~7.20(m, 2H), 1.82(s, 6HD) e

. 8.26~8.22(m, 21D, 8.14(d, 1H), 7.98~7.92(m, 2H), 7.81~7.76(m, .
BHD, 7.51~7.44(m, 3H), 7.21~7.20(m, 2H), 1.82(s, 6H)

’ 9.03(d, 2H), 8.22(d, 2H), 8.03~7.92(m, BH), 7.79~7.76(m, 2H), it
7.51~7.44(m, 3H), 7.21~7.20(m, 2H), 1.82(s, BH)
9.25(s, 1H), 9.03(d, 2H), 8.28~8.22(m, 3H), 8.14(d, 1H),

7 | 7.98~7.92(m, 4H), 7.79~7.78(m, 2H), 7.51~7.44(m, 3H), 52
7.21~7.20(m, 2H), 1.82(s, BH)
9.25(s, 1H), 9.03(d, 2H), 6.28~8.22(m, 3H), 6.14(d, 1H),

§ | 7.98~7.92(m, 4H), 7.76(s, 1H), 7.51~7.49(m, 2H), 7.35~7.30(m, R0
21D, 7.18(d, 1H), 1.82(s, BH), 1.45(s, OHD
9.25(s, 1H), 9.03(d, 2H), 6.22(d, 2H), 7.98~7.92(m, 4H),

9 | 7.81~7.79(m, 4H), 7.51~7.44(m, 3H), 7.21~7.20(m, 2H), 1.82(s, 452
EH)

. 8.01(m, 4H), 7.79~7.71(m, 3H), 7.51~7.44(m, 9H), 7.21~7.20(m, -
2H), 1.82(s, BH)
8.52(mn, 2H), 8.20(m, 2H), 8.06~8.00(m, 2H), 7.90~7.89(d, 2H),

11 | 7.79~7.76(t, 2H), 7.68(t, 1H), 7.51~7.44(m, 3H), 7.21~7.20(m, 426
2H), 1.82(s, BH)
8.65(m, 2H), B.06~8.00(m, 2H), 7.90~7.83(d, 2H), 7.79~7.7A(t,

& 2H), 7.68~7.44¢m, 16H), 1.21~1.20(m, 2H), 1.82(s, BH) e

. 8.94(d, 2H), 7.84~7.79(m, 3H), 7.62~7441(m, GH), 7.21~7.20(m, w08
2H), 1.82(s, BH)

" 8.16(s, 1H), 7.97(d, 1H), 7.85~7.63(m, 7H), 7.51~7.20(m, 13H), o0
1.82(s, BH)
8.685(m, 3H), 6.52(d, 3H), 8.24~8.14(m, 7H), 8.05~7.95(m, 3H),

1 7.86(s, 1H), 7.76~7.65(m, 11H). 7.51~7.49(t, 41, 1.82(s, EH) 0
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[0113]

16 | 8.0Lm, 8H), 7.76(s, 2H), 7.62~7.49¢m, 22H), 1.82(s, EHD) 730

| 9250 2, 8.62(s, BH), B.2B(4 2, 814, 2H), 705, EH, |
7.76(s, 2H), T.51~7.48(m, 4H), 1.82(s, BH)
8.28~8.22(m, 4H), 8.14(d, 2H), 7.98~7.92(m, 4H), 7.81~7.76(m,

1 10H), 7.51~7.49(m, 4H), 1.82(s, 6H) i
9.25(s, 1H), 8.03(d, 2H), 8.28~8.22(m, 3H), 8.14(d, 1H),

19 | 7.98~7.92(m, 4H), 7.80~7.78(m, 3H), 7.67(, 1H), 7.58~7.44(m, | 528
BH), 7.21~7.20(m, 2H), 1.82(s, 6H)
9.25(s, 2H), 9.03(d, 4H), 8.26~7.92(m, 8H), 7.98-7.92(d, 8H),

P | 278, 28, 751~7.49(m, 4, 182(s, 61 -
9.25(s, 3H), 9.03(d, 6H), 8.28~8.14(m, 12H), 7.98~7.92(m, 12H),

“ 7.76~7.72(d, 2H), 7.52~7.49(t, 2H), 7.42(s, 1H), 1.82(s, BH) -

pp | %S 4HD 0030 dH) 8820, EH) B26~8.1dlm, 12D |
7.98~7.92(m, 16H), 7.72(s, 2H), 7.42(s, 2H), 1.82(s, 6H)
9.25(s, 2H), 8.62(s, BH), 8.28(d, 2H), 8.14(d, 2H), 7.95(s, SH),

@ 7.72(s, 2H), 7.62~7.51(m, 10H), 7.42(s, 2H), 1.82(s, 6H) o
9.25(s, 2H), 8.62(s, 8H), 8.28(d, 2H), 8.14(d, 2H), 7.95(s, SH),

2| 2,60, 2D, 7.72-7.51m, 168, 7.42(s, 2D, 182(s, 6D =
8.23(s, 1H), 8.07~ 8.01(m, 3H), 7.79(d, 1H), 7.71(d, 1H),

P | 2,627, 44m, 145D, 7.27~7.16(m, 4D, 18205, 61D =
7.92(s, 4H), 7.784d, 1H), 7.62~7.44(m, 11H), 7.21~ 7.20(m, 4H),

%1 Leats, & f
7.83(4, 1H), 8.22(d, 1H), 8.10~7.92(m, 8H), 7.83~ 7.79(, ZH),

27 | 7.69~7.68(m, 3H), 7.51~7.44(m, 5H), 7.21~7.20(m, 4H), L82(s, | 578
6H)

jy | BOL (o 2H) 070~7.740m, 9D, 7.62-T.61, 4D, T.6L-T A, |
7H), 7.29~7.16(m, BH), 1.88~7.82(s, 18H)
8.19~8.17(m, 2H), 8.10~8.01(m, BH), 7.86~7.78(m, 3H),

2% | 7.71~7.68(m, 4H), 7.54~7.44(m, B5H), 7.34~7.16(m, B5H), | 644
1.88~7.82(d, 12H)

s | B8 1E), B10-8.01Gn BH), 785~7790m, 2H), 7.69-760m, |
BH), 7.51~7.44(m, 4H), 7.27~7.16¢m, 4H), 1.82 (s, 6HD
8.39(s, 2H), 8.10(s, 2H), 8.02~8.01(m, 3H), 7.83~7.79(m, ZH),

31 | 7.69~7.68(m, GH), 7.57~7.44 (m, 6H), 7.27~7.16(m, 4H), 182(s, | 719

BH), 0.76(s, 12H)
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[0114]

7.79~7.78(rn, BH), 7.51~7.44(mn, BH), 7.27~7.16(m, 12H), 1.82 (s,

2| 751
9.25(s, 1H), 8.03(d, 2H), 8.28~8.22(m, 3H), 8.14(d, 1H),

83 | 7.98~7.92(m, AH), R79~7.76(m,  SH), 7.61~7.44(m, 4H), | 7E3
7.27~7.16(m, 8H), 1.82(s, 125D
9.25(s, 1H), 8.03(d, 2H), 8.28~8.22(m, 3H), 8.14(d, 1H),

34 | 7.98~7.92(m, 4H), 7.79(d, 1H), 7.51~7.44(m, 2H), 7.27~7.16(m, | 452
4H), 1.82(s, BH)
9.25(s, 1H), 9.03(d, 2H), B8.25~8.22(m, 3H), 8.14(d, 1H),

% | 7.98~7.92(m, 4H), 7.80~7.79(m, 2H), 7.67(t, 1H), 7.56~7.44 (m, | 528
4H), 7.27-7.16(m, 4H), 1.82(s, BHD
9.03(d, 2H), 8.22(d, 2H), 8.03~8.92(m, S5H), 7.79(d, 1H),

F | 751-7.440m, 2D, 727718 (m, 4D, Le2(s, 61D w2
8.28~8.22(m, 2H), 8.14(d, 1H), 8.98~8.92(m, 2H), 7.81~7.79(m,

| 6w, 751~7.44(m, 2, 7.27~7.18(m, 4D, 182 (s, 6ED e
8.52(m, 2HD), 8.20(m, 2F), 8.06--8.00(m, 2H), 7.90--7.89(m, 2H),

8| 7.79¢d, 1H), 7.88(c, 1), 7.51~7.44(m, 2HD), 1.27~7.16 (m, 4H), | 426
1.82(s, BH)
8.07-8.01m, 41D, 7.79(d, 1H), 7.71(d, 1H), 7.51~T.44(m, S,

P 7.27-7.160m, 4D, 162 (5, 8D e

o | 3256 A0, BE2As, BH), 52063 2H), 814, 2H) 795, BH) |
751(d, 2H), 7.27(t, 2H), 7.16(d, 2H), 1.82(s, BH)
9.25(s, ZH), G.62(s, GH), 8.29(d, 2H), 8.14(d, 2H), 7.96(s, 8H),

41| 7.80¢d, 3H3, 7.67-7.51(m, 8H), 7.27(, 3H), 7.16 (d, 2H), 1.83(s, | 831
BH)

o | %0500 L), 8830m, 21, 8.08~7.94(m, 4, 2T6T.2m, 4H). |
7.86(m, 1H), 7.30~7.16(m, BH), 7.03~6.89(m, 5H)
9.05(m, 1H), B.83(m, 2H), 8.08~9.93(m, 4H), 7.78~7.72(m, 4H),

B 7.60~7.47m, 3D, 7.38~7.16(m, L0ED, 6.89~7.01(m, &), o
9.05(m, 1), 8.83(m, 2H), 8.08-8.02(m, 3H), 7.94(m, 1H),

44 | 7.72~7.78(m, 4H), 7.54(m, 1H), 7.15~7.06(m, 3H), 5.98(m, 1H), | 564
1.72(s, 6H), 1.36(s, 18H
9.05(m, 1), 8.83(m, 2H), 8.08~8.02(m, 3H), 7.94(m, 1H),

45| 7787720, AHD), 7.600m, 1H), 7.54(m, 1H), 7.47(m, 1H), 7.380m, | 640

2H), 7.06~7.15(m, SH), 6.98(m, 1H), 1.62(s, 6H), 1.25(s, 16H)
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[0115]

9.05tm, 1H), 8.83(m, 2H), 8.08~6.02(m, 5H), 7.94(m, 1H)

48| 7.78-7.720m, 4H), 7.54(M, 1H), 7.16~7.06(m, 7H), 6.98(m ,1H) | 640
1.62(s, BH), 1.25(s, 18H)
9.05(m, 1H), 8.83(m, 2H), 8.08~8.02(m, 3H), 7.94(r, 1H)

47 | 7.78~7.72(m, 4H), 7.60(m, 2H), 7.54(m, 1H), 7.47(m, 2H), 7.38(m, | 716
), 7.15-7.06(m, 3H), 6.98(m 1), 1.62(s, BH), 1.25(s, 181
9.05(m, 2H), 8.42¢m, 8H), 8.08 (m, 2D, 7.94(m, 2FD)

® | 775, 8D, 7.54(m, 2D, 7.08(m, 25D, L62(s, 6ED, 1.25(s, 18ED) e
9.05(m, 2H), 8.42¢m, SH), 8.08 (m, 2H), 7.94(m, 2H)

49 | 7.75(m, 8H), 7.60(m, 2H), 7.54~7.47(m, 4H), 7.38(m, 4H), 7.06(m, | 942
2D, 1.62(s, 5H), 1.25(s, 181D
9.06(m, 1H), 8.83(m, 2H), 8.08~7.94 (m, 4H), 7.78~7.72(m, 4H,

| 782m, 1, 7.31-6.95(m, 118), 2.18(s, D o

o | %05(m. L), 8.83(m, 2, 8.08-7.94 Gn, 4H), T76~7.720m, 4D, |
7.62~7.60(m, 2H), 7.31~6.96(m, 14H), 2.18(s, 3H)
9.05(m, 1H), 8.83(m, 2H), 5.08~8.02 (m, 3H), 7.54(m, 1H,

52| 7.78~7.720m, 4, 7.31(m, 1H), 7.21tm, 1H), 7.07m, 1HD, | 470
6.96~6.88(m, 2H), 6.54(m, 1H), 1.62(s, 61
9.06(m, 1H), 8.33(m, 2H), 8.08~8.02 (m, 3H), 7.94(m, 1M

oy | 7TETT2m, 4, 7.60(m, 1H), 7.47(m, 1H), 7.38~7.310m ), |
7.21(m, 1H, 7.07(m, 1H), 6.96~6.88(m, 2H), 6.54(m, 1H), 1.62(s,
6H)
9.06(m, 1H), 8.83(m, 2H), 8.08~7.94(m, 4H), 7.78~7.72(m, 41,

* | 7.30~7.01m, 161 o
9.06(m, 1H3, 8.53(m, 2H), 8.08~7.94(m, 4H), 7.78~7.72(m, 4H},

P | 26065, 1D, 747(m, 18, 7.38~7.01(m, 161D 0
9.05(m, 1H) 8.33(m, 2H), 8.08~802(m, 3H), 7.94(m, 1H,

55| 7.76~7.72 (m, 4H), 7.59(m, 1H), 7.31(m, 1H), 7.16(m, 1H), 7.07(m, | 520
1H), 6.96~6.90(m, 2H), 1.62¢s, B
9.06(m, 1H), 8.83(m, 2H), 8.08~8.02(m, 3H), 7.94(m, 1M,

57 | 7.78~7.72 (m, 4H), 7.60~7.58(m, 2H), 7.47(m, 1H), 7.38~7.31(m, | 596
3H), 7.18(m, 1H), 7.07(m, 1H), 5.95~6.90(m, 2H), L62(s, 6H)
9.06(m, 1H) 8.33(m, 2H), 6.08~8.02(m, 3H), 7.84(m, 1M,

B8 | 7.78~7.72 (m, 4H), 7.58~7.52(m, 2H), 7.41~7.31(m, 12H}, 7.22(m, | 604

1H), 1.62(s, BH)
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[0116]

9.05(m, 1H), 8.83(m, 2H), 8.08~8.02(m, 3H), 7.94(m, 1H),

* 7.76~7.72 (m, 4H), 7.60~7.31(m, 18H), 7.22(m, 1H), 1.62(s, 6H) o0
9.05(m, 1H), 8.83(m, 2H), 8.08~8.0%(m, S3H), 7.94(m, 1),

B0 | 7.78~7.72 (m, 4H), 7.56~7.52(m, 2H), 7.42~7.29(m, 12H), 7.22(m, £80
1H), 7.15(s, 4HD, 1.62(s, 6H)
9.05(m, 1H), 8.83(m, 2H), 8.08~8.0Z(m, 3H), 7.94(m, IH),

i 7.78~7.72 (m, 4H), 7.60~7.31(m, 22H), 7.22(m, 1H), 1.62(s, 6H) E
7.81~7.76(r, BH), 7.61(m, 1H), 7.42~7.41(m, 4H), 7.31~7 1(m,

o 10H), 1.62(s, BH) e
8.03(m, 1H), 7.87~7.76(m, 4H), 7.51(m, 2H), 7.42~7.10(m, 17H),

= 1.62(s, 6H) o
B.08~6.02(m, 2H), 7.94(m, 1H), 7.78~7.72(m, 3H), 7.51(m, 4H),

o 7.51(m, 1H), 7.27~7.10(m, 5H), 1.62(s, 6H) i
8.83(m, 2H), 8.02(m, 2H), 7.83~7.72(m, 6H), 7.51(m, 1H),

% 7.27~7.1(m, 5H), 1.62(s, &I =0
8.95(m, 1H), 8.83(m, 2H), 8.08~8.0Z(m, 3H), 7.94(m, 1H),

% 7.78~7.72(m, 5H), 7.51(m, 1H), 7.27~7.1(m, 6H), 1.62(s, BH) e
9.05(m, 1H), 8.83(m, 2H), 8.08~8.0%(m, 3H), 7.94(m, 1H),

67 | 7.78~7.72(m, BH), 7.51(m, 1H), 7.30(m, 1H), 7.16~7 1(m, 2H), 656
7.00(m, 1H), 1.52(s, 6H), 1.25(s, 9H)
9.05(m, 1H), 8.83(m, 2H), 8.08~8.0Z(m, 3H), 7.94(m, 1H),

B8 | 7.78~7.72(m, 4H), 7.51(m, 1H), 7.33~7.16(m, 5H), 7.1(m, 1H) RO0
1.62(s, BH)
9.05(m, 1H), 8.83(m, 2H), 8.08~8.02(m, 3H), 7.94(m, 1H),

B9 | 7.78~7.72(m, 4H), 7.60 (s, 1H), 7.51~7.47(m, 2H), 7.36~7.16(m, 576
TH), 7.1(m, 1H), 1.62(s, 6H)
7.86~7.81(m, 5H), 7.61(m, 1H), 7.42~7.28(m, 13H), 7.09(m, 1H),

" 1.62(s, BH), 0.56(s, 61 w0
8.03(m, 1H), 7.87~7.8l(m, 4H), 7.81(m, 1H), 7.51(m, IH),

n 7.42~7.28(m, 16H), 7.09(m, 1H), 1.62(s, 6H), 0.56(s, BH) o0
8.08~6.02(m, 2H), 7.94(m, 1H), 7.86(m, 1H), 7.78~7.72(m, 2H,

72| 7.61(m, 5H), 7.37~7.28(m, 4H), 7.09(m, 1H), 1.62(s, 6H), 0.56(s, 452
BH)

- 8.83(m, 2H), 8.02(m, 2H), 7.86~7.7%(m, 6H), 7.61(m, 1H), 9

7.37~7.28(m, 4H), 7.09(m, 1H), 1.62(s, 6H), 0.56(s, 6H)
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[0117]

[0118]

[0119]

[0120]

[0121]

SIHSd 10-2013-0067282

9.06(m, 1H), 8.83(m, 2H), 8.08~8.02(m, 5H), 7.94(m, 1H) 7.86(m
74| 1H), 7.78~7.72(m, 4H), 7.61(m, 1H), 7.37~7.28(m, 4H), 7.08(m, 478
1H), 1.82(s, BH), 0.56(s, BH)

9.05(mn, 1H), 8.83(m, 2H), 8.08~8.02(m, 3H), 7.94(m, 1H) 7.86(m
75 | 1H), 7.786~7.72(m, 4H), 7.61(m, 1H), 7.40~7.28(m, 3H), 7.20(m, 534
1H), 1.62(s, 61, 1.25(s, 9H), 0.56(s, 6H)

9.05(rn, 1H), &683(m, 21, 6.06~8.02(m, S5E), 7.04(m, 11
76| 7.98~7.72(m, 41, 7.81(m, 1H), 7.45~7. 28(m, 5H), 7.09¢m, 1H), 478
1.62(s, 6H), 0.56(s, 8H)

9.05(rm, 1H), 8.83(m, 2H), 8.08~8.02(m, 3H), 7.94(m, 15
77 | 7.78~7.72(m, 4H), 7.61~7.60(m, 2H), 7.43~7. 26(m, 8H), 7.08(m, BG4
1HD), 1.B2(s, 61D, 0.56(s, B

9.05(m, 1H), 8.83(m, 2H), 8.08~8.02(m, 3H), 7.94(m, 11
78 | 7.78~7.72(m, 5H), 7.47(m, 1H), 7. 16~7.13(m, 3H), 7.02~6.98(m, 438
2H), 1.62(s, BH)

9.05(m, 1H), 8.83(m, 2H), B.08~8.02(m, 35H), 7.94(m, 1H)
79| 7.78~7.72(mn, BH), 7.47(m, 1H), 7. 27~7.26(m, 2H), 7.19(m, 1H), 492
7.02 (m, 1H), 1.62(s, 6H), 1.25(s, 9H)

9.05(m, 1H), 8.83(m, 2H), 6.08~8.02(m, 3H), 7.94(m, 11
% 7.76~7.720m, 4HD, 7.47(m, 1H), 7.06~6.99 (m, 61D, 1.62(s, 6H) 0
9.05(m, 1H), &83(m, 2H), 6.06~6.02(m, 3H), 7.04(m, 11
81 | 7.98~7.72(m, AH), 7.60(m, 1H), 7.47(m, 2H), 7.38(m, 2H), 512
7.06~6.99 (rm, 6H), 1.62(s, 6H)

9.05(m, 2H), 8.83(m, 8H), 8.08(m, 2H), 7.94(m, ZH) 7.75(m, 8,

52 754
7.69~56(m, 4H), 7.31~24(m, 2H), 7.07~6.96(m, 4H), 1.62(s, 6H)

al7] 382 ag FAEE FFE aE AF AN T2ER AREstaL, st7] §3H] bE ZAEHE SEES 1F
A THEZ ARESlal, 2-TNATA(4,4’ 4”7 -tris(N-naphthalen—2-yl)-N-phenylamino)-triphenylamine)<S &
ds =EH=Z AE3kal, o-NPD(N,N' -di(naphthalene-1-y1)-N,N' -diphenylbenzidine) & #H¥5435 SH=
Abgete], tadt 22 %Lzs—g— 2= f71dgaAE AZeeich: 1T0/2-TNATA(80nm) / a -NPD(30nm) / 3} §-&-a+3} 5t
=b(30nm)/A1q3(30nm) /LiF(0.5nm)/ A1(60nm).

==+ F(Corning) A2 1552/cm2 (1000A) ITO 2] 7]¥S 50mm x 50mm x 0.7mm= 7|2 ZEPA olAlE o]

2x2d 4F9 F5E FoA ZF 168 S 259 A F, 308 w9 WV oF AAste] ARgEkqlth.
7] 713 3ol 2-TANATAE H& FZete] 80nm 7719 HAITFHSS AT, 7] ATFHS FFe, «
-NPDE XF F&38t] 30mm FA] ATFETS BN, AV AITFEST Al A a2 ZAEH= 3t
= a 9 3 bR BAIEE FEE b8 =¥)E AT FH8Y 30mmTAQ] HEFS FASAT. o] F,
47 S e Alg3 FEES 30mme] FAR WFFTEEY AAFESTS AU, A AASFES

ori

] A il A
ol LiF 0.5m(AAFHS)3 Al 60m(AEE)E =4 om JegHate], 30 FAE vk e F7e
a2t Azdgith. olg HuAE 1o)etal @t

= Hlale] Boojste] mlale] Bl AA|eEel = v B oAbl A A A L SH7]E ARESte] AkE AlASH]
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[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

ZIHSd 10-2013-0067282

<z}eH] a> <z}8}2] b>
®, (> .

OO |
() O LA,
A Ao 1~82
A7) vlad 1 &, @35 A% T2E SIFEEA 33E a il A7) A del JAle 8Ea 1-822 RAH
= 3EE 1-828 AT JYIEAE IFER 47 o]g3d AL A9t 4] vlald 13 Y wyoes
ITO/2-TNATA(80nm)/ a -NPD(30nm)/[ 2133 T~ E 33E 1-82 F &-1}1(30nm) /Alg3(30nm)/LiF(0.5nm) /Al (60nm) 2]
TXE e fIEFAAE AxSY. ol& 2 A1E 1 uiA 8lojgkar gtk

H7rel 1: WlwAlE 1 8 AE 1-829] v B4 WU}

HaMZ 1 2D MZ 1-820] thslo], Keithley SMU 235, PR650E o] &3te] 343w w4dgs WFuaE 7tz
Brrsted, 2 ARE d7) ARG el GElile. 371 AEE2 516-524nm WSl A =4
Ho]F=oh.
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[0128]

[0129]

(A2 () ]
FAE THE
HE No. #es R - = B
[ed/m?] [ed/A] [nm]
No. No.

Bl u-HE a b 2325 23.2 516
1 1 b 2399 24.0 516

2 2 b 2023 20.2 515

5 3 b 2353 25.5 516

4 4 b 2078 20.5 513

5 5 b 2071 20.7 622

6 B b 2394 23.9 524

7 7 b 2208 22.1 517

] ] b 2700 27.0 516

9 9 b 2128 21.3 621

10 10 b 2222 22.2 5183

11 11 b 2474 24.7 516

12 12 b 2311 23.1 514

13 13 b 2278 22.8 523

14 14 b 2061 20.6 514

15 15 b 2592 25.9 514

16 16 b 2582 25.5 518

17 17 b 2237 22.4 520

18 18 b 2210 20 520

19 19 b 2376 23.8 520

20 a0 b 7558 5.4 )

21 21 b 2520 5.2 514

22 a2 i 2B67 5.7 515
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[0130]

23 23 2224 22.2 517
24 24 2606 26.1 517
25 25 2525 25.3 518
26 26 2024 20.2 520
27 27 2474 24.7 514
28 28 2484 24.8 516
29 29 2347 23.5 517
30 30 2068 20.7 51
31 31 2526 2h.3 520
32 32 2272 22.7 520
33 33 20566 20.6 524
34 34 2677 26.5 524
35 35 2228 22.3 514
36 36 2186 2L.9 520
37 37 2286 22:9 522
38 38 2161 21.6 518
39 39 2616 26.2 514
40 40 2508 2h.1 517
41 41 2241 22.4 514
42 42 2103 21.0 514
43 43 2349 23.5 523
44 44 2123 2l.g 514
45 45 2797 28.0 514
48 48 2634 26.3 523
&7 47 2750 27.5 bzl
48 48 2243 2g.4 b2
49 43 2026 20.3 519
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50 B0 b 2020 20.2 516
51 Bl b 2186 21.9 521
52 B2 b 2448 24.5 514
53 B3 h 2501 25.0 514
54 b4 b 2453 24.5 5156
5h Bh b 2191 21.9 520
B6 515} b 2551 25.5 521
57 B7 b 2681 26.8 517
58 58 b 2138 21.4 516
59 59 b 2088 20.9 Rzl
60 60 B 2041 20.4 524
61 61 b 2833 26.3 518
62 62 b 2194 21.9 515
63 63 b 23582 235 518
64 64 h 2617 26.2 520
[Si5] [&15] b 2431 24.3 519
&3] [&15] b 2033 28.3 bzl
E7 67 B 2174 21.7 520
[Si5] 68 b 2h07 25 522
B9 69 b 2338 23.4 517
70 70 b 2168 21.7 523
i 71 b 2143 21.4 hzl
72 12 b 2h33 25:3 520
73 73 5 27258 293 515
T4 T4 h 2138 21.4 hz22
5] s b 2407 24.1 518
Mis] 76 b 2208 22.1 516
[0131]
77 7 b 2617 26.2 516
8 78 b 2284 22.6 518
79 79 b 2262 22.6 522
80 80 b 27681 276 515
81 81 b 2208 22.1 516
82 82 b 2307 23.6 517
[0132]
[0133] 7] [A2xm(FH) ]l HoAX]E ule} o] AE 1 WA 822 HluAE 19 Y]

e

[0134] o] Fe] Argollr T AE 7lEs AFE Jdoy, FdAH golsiA o
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THMBW(EF)

RE(EFR)AGE)

FRI&R B A

BEG®)

BNAKEMRERENEIL FEF

KR1020130067282A K (2E)R

KR1020130057282

SKERRATH

JUNG BOK AN
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https://share-analytics.zhihuiya.com/view/becf9c79-5305-4197-85f9-140aa045a3dd
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