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U ~9) 2} 5224mg(0.194mmol ), EAFZE 2.0g(14.55mmol), ZF4 10mL, EFA100mLES 7}8bar 2447+ 3
FaRketl, vk 23 3 I aveon FE3e] R4 nfay|goz Axste] ot ofyae 7ok
%% H, OF ivﬂEth Hehe 2t e g Al sho] A AT aL A o] FAShHE [23]3.5g (64%) A Z=8kl T

[RkE o 2] 3i3tE [65]19] A=

65-2 [65]
FA S [65-119 A=
1L ¥hgZ2taad $3HA 313E [23-7] 40g(0.106mol)& o]AZ 2 AE 400mL ZRHRAZIT), Ao AT
whEsto]=etol = 8 gk, gAS 100mL 78}

.02g(0.212m01) & A A3 H7bstar s238ke] 3A1%F F3F ShFagkeict
I IN G2 A HAS] Hrlele] AT, AE A9 WEL AT, uAS g ayE
3 ek-SS Abgste] AAAsiete] =T F7HA 3FEHE [65-1] 32g (84%)S A3t

x2

A FFE [65-2]9] Az

v Zgt Ao FhA|EE [65-1] 32g (88.76mmol) S TIHEZ Eolm| = 500uL2 HEw A 7T, ES
o7l N-R2EXMelu= 39,5¢(221.9mmol) & H71sta 12A417Hsor mwtdt), wkg F2 3 e
500mL7}ete] A geta o ettt uAE Weg® AFHste] w7k 3 [65-2] 42g(91%)S Al
ES =
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sletE [65]9] Az

WhgZekaoe] FHAl SHEHE [65-2] 2.0g(3.86muol), TIElEoldl 784mg(4.63mmol), ZehgE(I1) oFAlE o] E
3 =45 A =556mg (5. 79mmo 1), 50% Ee]-t-F-HEAF 75ulul(0.154mmol )& F}8halE

|

17mg(0.077mmol), ¥EE}F

FQI50mL 2 3AIZHEet EF ety wkg FATNSNE YR E FE Ao R oHolMHoER FE3
. f715S B8 T 5t vtavEge R Zjio}tﬁ g, oA 3¢t FHI AHARmETSE
2 72 AAst LdAN 1A HASSHE | 1.1g (41%)<& A=38H3AH.

7] Wb 13} 29 WHoR shehe 1WA 1498 A=xsiglon O Ads &) (AR () 1o e

ALFEEE) ]
e E I NMR (300 MHz, CDClg) MS/FAB
HE (8) ()
|| 8427880, 2, 811, 1H), 8.01s, 2H), T80(s, 1), -

7.52~7.49(m, 3H), 7.40~7.32(m, 3H), 1.85,(s, BH, 1.79(m, BH)
8.11(s, 1H), 8.01(s, 2H), 7.80(s, 1H), 7.62~7.49(m, 13H),
7.40~7.32(m, 3H), 1.85,(s, BH), 1.79(m, 6H)

8.11~8.01(m, 9H), 7.83~7.80(m, 3H), 7.69~7.68(m, 6H),
7.52~7.49(m, 3H), 7.40~32(m, 3H), 1.85,(s, 6H), 1.79(m, BH)
8.65(s, 2H), 8.52(s, 2H), 8.18~8.11(m, 5H), 8.01(s, 2H), 7.80(s, 1H),
4 | 7.71~7.85(m, EH), 7.52~7.49¢m, 3H), 7.40~7.32(m, 3H),1.85 (s, 612
BH), 1.79(m, EH)

8.11(s, 1H), 8.01(s, 2H), 7.80(s, 3H), 7.67~7.49(m, 19H),
7.40~7.32(m, 3, 1.85,(s, 5H), 1.79(m, 61

8.11(s, 1H), 8.01(s, 2H), 7.80(s, 1H), 7.52~7.28(m, 14H),

7.04(s, 2H), 3.32(s, 4H), 1.85,(s, 6H), 1.79(m, 6H)

8.11(s, 1H), 8.01(d, 2H), 7.80(s, 1H), 7.52~7.49(m, 5H),
7.40~7.32(m, 9H), 7.04(s, 25, 1.85,(s, 6H), 1.79(m, 16H)
8.11(s, 1H), 8.01(s, 2H), 7.80~7.77(mn, 3H), 7.49~7.24(m, 30H),
2.44(s, 12H)

8.11(s, 1H), 8.01(s, 2H), 7.80(s, 1H), 7.52~7.47(m, 11H),
7.40~7.32(m, 3H), 1.85(s, 6H), 1.79(s, 6H), 1.45(s, 18H)

8.11(s, 1H), 8.01(s, 2H), 7.80(s, 1H), 7.62~7.49(m, 13H),
7.40~7.32(m, 11H),1.85,(s, 6H), 1.78(m, BH)

7.91(s, 1H), 7.83~7.77(m, 8H), 7.67(m, 2H), 7.60(s, 1H), 7.53(m,
11| 2H), 7.45(m, 2H), 7.32~7.28(m, 5H), 7.20~7.12(m, 5H), 745
1.65~1.59(m, 24H)

7.91(s, 1H), 7.81(m, 2H), 7.60-7.56(m, 7H), 7.42~7.28(m, 23H),
7.20~7.12(m, 3H), 1.65(s, BHD, 1.59(s, BH)

8.83~8.82(m, 4H), 8.02~8.01(m, 4H), 7.81(s, 1H), 7.83~7.81(m,
13| 12H), 7.60(s, 1H), 7.32~7.29(m, 3H), 7.20~7.12(m, 3H), 1.65(s, 6H), 712
1.59(s, BH)

8.08~8.02(m, 4H), 7.94~7.91(m, 3H), 7.81~7.72(m, BH), 7.61~7.60
14 (m, 9H), 7.32~7.29(m, 3H), 7.20~7.12(m, SH), 1.65(s, 6H), 1.69(s, 760
6H)
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15 | 8.32~8.31(m, 4T, 8.00~7.99(m, 4H), 7.91~7.80(m, 7H),
7.71~7.70(r, 45D, 7.60(s, 11D, 7.48(m, 2H), 7.32-7.29(m, 3H), 760
7.20~7.12(rn, 3H), 1.66(s, 6H), 1.59(s, 6H)
8.08~8.05(m, 41, 7.95~7.81(m, 7, 7.75~7.72(m, 4H), 7.60~7.59

16| tm, 30, 7.44~7.42m, 41), 7.32-7.28¢m, 31D, 7.20~7.12(m, 3H), 845
1.76(s, 12H), L.BG(=, BH), 1.58(s, BH)

y 7.91¢s, 1H), 7.81~7.76(m, 41, 7.60(s, 1H), 7.38~7.29(m, SH), -
7.20~7.12(m, 9H), 1.65(s, 6H), 1.59(s, 30H)
7.91~7.88(m, 3H), 7.60(s, 1H), 7.32(d, 1H), 7.25~7.12(m, 5H),

e LBE(s, BH), 1.59(s, BH), 1.36(s, 18H) e
7.91(s, 11D, 7.81(m, 21D, 7.60(s, 1H), 7.52~7.29(m, 3H),

= 7.20~7.12(m, 3D, 1.65(s, 61, 1.59(s, BID, 0.35(s, 1811 =
8.35~8.31(m, 41, 8.10(m, 2, 7.91~7.81(m, 5H), 7.50(s, 11,

0 7.487.29(r, 9, 7.20~7.12(m, 3H), 1.B5(s, B, 1.59(s, BLD e

. 8.45(d, 1H), 8.08~8.02(m, 2H), 7.91~7.77(r, 6H), 7.67(s, 21D, o5
7.60~7.12(m, 23H), 1.65(s, 6H), 1.59(s, BH)
8.45(d, 1H), 8.32(d, 1H), 7.98~7.91(m, 3H), 7.81(d, ZH), 7.60(s, 1H),

22 | 7.51~7.41(m, 7H), 7.32~7.29(m, 4H), 7.20~7.12¢m, 3H), LBA(s, 562
B, 1.59¢(s, GBI
7.91~7.90(m, 3, 7.82~7.81(m, 9, 7.65~7.60(m, 2H), 7.49~7.48

23 | (m, SH), 7.42~7.41(m, 4H), 7.32~-7.29(m, 4D, 7.20~7.12(m, 3, 562
L.B5(s, BH), 1.59(s, 6H)
8.08(d, 1H), 8.02(d, 11D, 7.94~7.91(m, 2H), 7.81~7.72(m, 41,

24 | 7.61~7.60(m, 5H), 7.42~7.41(m, 4H), 7.32~7.29¢m, 4H), 7.20~7.12 636
(m, 3, 1.65(s, 81D, 1.59(s, 61
7.91~7.90(m, 5H), 7.82~7.81(m, 41, 7.65~7.60(m, 4H),

25 | 7.49~7.47(m, TH), 7.38-7.29(m, 5H), 7.20~7.12(m, 3H), 1.B5(s, 688
BHD, 1.59(s, 6H)
8.83(d, ZH), 8.02(d, 21D, 7.91(s, 11), 7.85~7.72(m, TH), 7.60(s, 11D,

26 | 7.42~7.41(m, 4}, 7.32-7.29(m, 4H), 7.20~7.12(m, 3H), LEG(s, B12
BHY, 1.59(s, BH)
8.83(d, 2H), 8.02(d, 2ED), 7.91~7.90(m, 3H), 7.83-7.72(m, 8L,

27 | 7.63~7.60(m, 2H), 7.49~7.48(m, 3H), 7.32~7.29(m, 3H), 622
7.20~7.12(m, 3D, 1.65(s, 6H), 1.59(s, BID
7.91~7.90(m, 3H), 7.82~7.81(m, 1), 7.65~7.60(m, 3,

28 638

7.49~7.29(m, 14H), 7.20~7.12(m, 3H), 1.85(s, 6H), 1.59(s, BH)

_44_

ZIE3 10-2013-0084952



[0153]

8.40td, 2H), 7.91(s, 1H), 7.81(d, 2H), 7.60(s, 1H), 7.41(t, ZH),

29 | 7.32~7.29(m, 31D, 7.20~7.12(m, BH), 8.90(t, 2ED), 1.65(s, 6H, 514
1.59(s, BH)
9.14(s, 2H), 8.60(d, ZH), 8.32(d, 2FD), 7.91(s, 1), 7.81(d, ZID,

50 | 7.60(s, 11D, 7.47¢, 21, 7.32~7.20(m, 3D, 7.20~7.12(m, 31, 514
L.B5(s, BH), 1.59(s, BH)

o 8.13(s, 2H), 7.91(s, 1H), 7.81(d, 21D, 7.69(d, 8HD), 7.60(s, 1ED), oot
7.41~7.29(m, 16H), 7.20~7.12(m, 3H), 1.66(s, 6H), 1.63(s, 6H)
8.18(d, 8H), 7.91(s, 1H}, 7.81(d, 2H), 7.60(s, 1H), 7.41~7.29(m,

* 15H), 7.20~7.12(m, 3H), 1.65(s, 6H), 1.59(s, 6H) P
8.48(d, 21D, B.18(d, 4D, 7.90(s, 1FD), 7.80(d, 21D, 7.60(s, 11D,

33 7.49~7.31(m, 11H}, 7.20~7.12(m, 7TH), 1.65(s, 6H), 1.59(s, 6D e

- 7.99-7.88(m, S0, 7.68(t, 2H), 7.50(s, 1H), 7.50(, 2H), 7.32~7.12 y
{m, 8H), 1.65(s, BH), 1.59(s, BH)
9.14(s, 2H), 8.60(d, ZH), 8.32(d, ZH), 7.09(s, 1H), 7.81(d, ZH,

55| 7.60(s, 11D, 7.47¢, 21, 7.32~7.29(m, 3D, 7.20~7.12(m, 115D, 666
1.66(s, BH), 1.59(s, BH)
9.14(s, 1M, 8.60(d, 1M}, 8.32(d, 1ED), 7.91(s, 1H), 7.81(d, 21D,

36 | 7.60(s, 1H), 7.47~7.29(m, 9H), 7.20~7.12(m, 3H), 1.65(s, 6H), 513
1.50ts, BI
8.48(d, 1H), 8.14(d, 1D, 7.91(s, 1H), 7.61(d, 2H), 7.60(m, 2H),

i 7.49~7.29(m, 18H), 7.20~7.12(m, 51, 1.65(s, 6H), 1.59(s, 6D ol

- 8.18(m, 4H), 7.99(s, 1), 7.91(s, 1H), 7.81(d, ZH), 7.60(s, 1H), .
7.42~7.29(m, 17H), 7.20~7.12(m, 5H), 1.65(s, 6H), 1.59(s, 6H)
8.46(d, 1H), 6.18(d, 2H), 7.90~7.80(m, 6D, 7.63~7.50(m, ZH),

89 | 7.49~7.41(m, BID, 7.32~7.50(m, 4H), 7.20~7.12(m, 5, 1.65(s, B78
BHY, 1.59(s, BH)

i 8.08(d, 1H), 7.91~7.89(mn, 31), 7.81(d, 2H), 7.60(m, 2ED, i
7.47~7.29(m, 12H), 7.32~7.30(m, 3H), 1.65(s, 6H), 1.63(s, 6H)
8.38~8.34(m, 3H), §.11(s, 1H), 8.01(d, 2H), 7.80(s, 2H),

# 7.66~7.49m, 18H), 7.40~7.32¢m, 3H), L.85(s. 6H), 1.79(s, GH) L
8.85(s, 1), 8.38(d, SH), 8.02~6.00(m, BH), 7.83-7.80(m, 2H),

42 | 7.89~7.61(m, BHD, 7.52~7.50(m, 4H), 7.40~7.32(m, 5H), 1.85¢s. 682
BHD, 1.79(s, BED

s 8.20~8.01(m, 90, 7.88~7.80(m, 3H), 7.70~7.68(m, 411, -

7.62~7.32(m, 7H), 1.856(s. 6H), 1.79(s, 6H)
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8.538(s, 4H), 8.11(s, 1H), 8.01(s, 2H), 7.80(s, 1H), 7.62~7.51(m,

44 BB7
14H), 7.40~7.32(m, 3H), 1.85(s. BHD, 1.79(s, GH)
9.34(s, 1H), 8.80(d, 1H), 8.52(s, 1H), 8.11(s, 1H), 6.01(d, 2H),

45 | 7.80(s, 1H), 7.67~7.49(m, 9H), 7.40~7.32(m, 7H), 1.65(s. EH), 589
1.79(s, BH)
8.23(s, 1H), 8.11~8.07(m, 2H), 7.80(s, 11D, 7.71(d, 1H),

e 7.62~7.51(m, 16H), 7.40~7.32(m, 3H), 1.85(s. 6H), 1.79(s, 6H) i
8.23(s, 1H), 8.11~8.07(m, 2H), 7.80(s, 1H), 7.71(d, 1H),

o 7.62~7.51(m, 16H), 7.40~7.32(m, 3H). 1.85(s. BH), 1.79(s, 6H) =0

i 8.23(s, 1H), 8.11~8.02(m, 11H), 7.83~7.80(m, 4H), 7.71~7.68(m, o
10H), 7.52(d, 1H), 7.40~7.22(m, 3H), 1.85(s. BH), 1.79(s, 6H)

75 8.23(s, 1H), 8.11~6.07(d, 2H), 7.80(s, 11}, 7.71(d, 1H), o1
7.62~7.51(m, 16H), 7.40~7.32(m, 15H), 1.85(s. BH), 1.79(s, 6H)
8.23(s, 1H), 8.11~8.02(m, 5H), 7.83~7.80(m, 2H), 7.71~7.51(m,

& 16H), 7.40~7.32(m, 7H), 1.85(s. BH), 1.79(s, GH) T
8.12(s, 1H), 8.00~7.91(m, 8H), 7.72~7.69(m, 3H), 7.56~7.40(m,

! 13H), 7.28~7.21(m, 3H), 1.74~1.88(m, 12H) oo
8.12(s, 1H), 8.00~7.86(m, 4H), 7.76(s, 1H), 7.69(s, 1H), 7.62~7.54

. (mm, 3H), 7.41~7.21(m, 14H), 1.74~1.68(m, 16H), 1.34(m, 18H) o
8.00(s, 1H), 7.90~7.85(m, 3H), 7.89(s, 1H), 7.51~7.38(m, 19H),

= 1.74(m, BH), 1.68(m, BH) o

o 8.00~7.85(m, 13H), 7.72~7.89(m, 4H), 7.58~7.57(m, 9H), o
7.47~7.38(m, 4H), 1.74~1.68(m, 12H)

w 8.00~7.85(m, 10H), 7.72~7.69(m, 3H), 7.68~7.36(m, 15H), o
1.74~1.68(m, 12H)
8.83(m, 2H), 8.45(d, 1H), 8.32(d, 1H), 8.02~7.91(m, 5H), 7.83~7.72

= (m, 8H), 7.60(d, 1H), 7.561~7.29(m, 12H), 1.65~1.59(d, 12H) L
8.48(d, 1H), 8.18(d, 2H), 7.91(s, 1H), 7.81(d, 2H), 7.60(s, 1H),

o 7.53~7.29(m, 19H), 7.12(m, 2H), 1.65~1.59(d, 12H) ol

- 8.45(d, 1H), 8.18(d, 2H), 7.91~7.81(m, 9H), 7.63~7.60¢m, 3H), c05
7.53~7.29(m, 15H), 7.12(m, 2H), 1.65~1.58(d, 12H)

o 8.48(d, 1H), 8.14(d, 11, 7.91~7.76(m, 10H), 7.63~7.60(m, 4ED), .
7.49~7.29(m, 18H), 7.12(m, 2H), 1.65~1.59(d, 12H)
8.54(s, 1H), 8.40(d, 1H), 8.02(d, 1H), 7.91~7.90(m, 2H), 7.60¢s, 1H),

B0 | 7.41~7.31(m, 12H), 7.20~7.12(m, 4H), 6.90(t, 1H), 1.66~1.53(d, 589

12H)

_46_

ZIE3 10-2013-0084952



[0155]

8.46~8.45(m, 1H), 8.18(d, 2H), 7.90(s, 1H), 7.80~7.78(rm, ZHJ,

61 | 7.80(s, 1H), 7.49~7.31(m, 16H), 7.20~7.12(m, BH), 1.65(s, BHD, 704
1.59(s, EHD
8.46~8.45(m, 1M, 8.03(d, 1H), 7.91~7.87(m, 2H), 7.60(s, 1H),

¥ 7.51~7.31(m, 18H), 7.20~7.12(m, 5H), 1.65(s, EH), 1.59(s, BH) o
8.54~8.53(m, 1H), 8.02~7.88(m, BH), 7.68~7.67(m, 1H), 7.60(s,

& 1H), 7.50~7.12(m, 16H), 1.65(s, 6H), 1.5a(s, &H) e
8.46~8.45(m, 1H), 8.14~8.13(m, 1H), 8.03(m, 1H), 7.91~7.87(m,

64 | 2H), 7.60(s, 2H}, 7.51~7.31(m, 20H}, 7.20~7.12(m, 5H), 1.65(s, BH), 780
1.59(s, EHD
7.84~7.81(m, 3H), 7.53(s, 1H), 7.32~7.29(m, 3H), 7.20~7.10(m,

& 11H), 6.71~6.70(m,4H), 6.53~6.52(m, 8H), 1.65(s, 6H), 1.59(s, 6M) A
7.84~7.61(m, 3H), 7.53(s, 1H), 7.32~7.29(m,3H), 7.20~7.12(m, 3H),

B6 | 6.95~6.91(m,8H), 6.45~6.44(m, 8H), 2.77~2.76(m, 2H), 1.65(s, BH), 891
1.58(s, 6HD, 1.25(s, 18H), 1.10(d, 12H)
6.97~7.92(m, 4H), 7.84~7.81(m, 3H), 7.53~7.43(m, 7H),

67 | 7.32~7.10(m, 12H), 8.88(d, 2H), 6.71~6.70(m, ZH), 6.53~6.52(m, 795
4H), 1.65(d, 6H), 1.59(s, BH)
7.84~7.77(m, 5H), 7.53~7.52(m, 3H), 7.45~7.44(m, ZH), 7.32~7.28

B8 | (m, 5H), 7.20~7.10(m, 9H), B.71~B.65(m, 4H), 6.53~6.48(m, 6H), 927
1.65(s, BH), 1.62(s, 12H), 1.59(s, BH)
7.84~7.81(m, 3H), 7.53(s, 1H), 7.14~7.29(m, 3H), 7.20~7.17(m,

o 3H), 6.97~6.95(m, 4H), 6.62~6.61(m, 2H), 6.25~6.24(m, 2H), o
2.98~2.95(m, 2H), 2.65~2.65(m, 4H), 1.86~1.85(m, 4H), 1.65(s,
BH), 1.59(s, 6H)
7.84~7.61(m, 3H), 7.53(s, 1H), 7.32~7.29(m, TH), 7.20~7.10(rn,

1 TH), B.71~6.70(m, BH), B.53~6.52(m, 4H), 1.656(s, 6H), 1.69(s, 6H) L

- 7.95~7.93(m, 3H), 7.65(s, 1H), 7.44~7.22(m, 10H), 6.99~86.83(m, -
BH), 6.65~6.63(m, 8H), 1.65(s, 6H), 1.79(s, 6H)
7.98~7.93(m, 3H), 7.65(s, 1H), 7.44~7.22(m, 10H), 6.83~8.54(m,

& 14H), 3.93(s, 6H), 1.85(s, 6H), 1.79(s, BH) T
8.02(s, 1H), 7.95~9.92(m, 6H), 7.72(s, 1H), 7.62~7.07(m, 10H),

E B.89~6.54(m, 4H), 1.85(s, BH), 1.79(s, BH) >0

o 7.96~7.93(m, 3H), 7.65(s, 1H), 7.44~7.07(m, 10H), 7.71~B.54(m, oo

4H), 3.49~3.22(rn, 6H), 1.85(s, BH), 1.79(s, 6H),1.25(s, 6H)
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8.57(d, ZH), 8.17~7.92(m, 7H), 7.72~7.B5(m, 3H), 7.35~7.24(m,

5 630
14H), 1.85(s, BH), 1.79(s, 6H)

. 7.96~7.93(m, 3H), 7.66(s, 1H), 7.44~7.04(m, 14H), 5.75~6.57(m, e
BHD, 1.82(s, 12H), 1.79(s, 12H)
8.02(s, 1H), 7.77~7.72(m, 2H), 7.54~7.05(m, 19H), 6.83~B.65(m,

7 TH), 1.85(s, BH), 1.79(s, 6H) o

s 8.00~8.03(m, B3H), 7.77~7.72(m, 2H), 7.56~7.22(m, 20H), .
7.05~6.65(m, BH), 1.85(s, BH), 1.79(s, BH)
8.02(s, 1H), 7.77~7.72(m, 2H), 7.54~7.24(m, 14H), 7.07~B.57(m,

™ 10H), 2.87(m, 1H), 1.85(s, 6H), 1.79¢s, 6H),1.45(s, 9H),1.32(s, 6H) e
8.02(s, 11D, 7.93(t, 2H), 7.72(s, 1H), 7.54~7.2%(m, 17H),

o B.83~6..47(m, 8H), 1.85(s, BH), 1.79(s, BH) P
7.71(s, 1), 7.61(d, 2H), 7.40(s, 1H), 7.32~7.19(m, 12H), 6.97~6.81

81 | (m, 5H),6.52~6.35(m, 6H),2.77(t, 1H), 1.72(s, 6H),1.85(s, 778
BHD,1.27(s, 9H),1.17(s, 6H)
7.71(s, 1H), 7.61~7.57(m, 3H), 7.40(s, 1H), 7.32~7.18(m, 15H),

82 | 7.08~7.00(m, 4H),6.61~B.56(m, 2H),6.43~6.38(m, 4H), 6.35(d, 1H), 796
1.72(s, BH),1.70(s, 6H),1.65(s, 6H)
7.71(s, 1H), 7.55~7.50(m, 2H), 7.32~7.21(m, 10H), 7.00~6.97(m,

83 | 9H), B.83(s, 1H),6.73~8.71(rm, B5H),6.53~6.52(m, 9H), 5.35(d, 1H), | 847
1.72(s, BH),1.65(s, BH)
8.25(d, 2H), 8.12(d, 2H), 7.98~7.91(m, 5H), 7.85~7.60(m, 2H),

84 | 7.61~7.45(m, 6H),7.10~7.07(m, 9H),6.93(s, 1H), 6.73~6.71(m, BH), | 947
6.53~6.52(m, SH), 6.35(d, 1H), 1.72(s, BH),1.85(s, BH)
7.71~7.70(m, SH), 7.62(d, 2H), 7.55~7.53(m, 4H), 7.39~7.38(m,

o BH), 7.07(d, 1H),6.93~6.91(m, GH),6.76~6.73(m, 3H), 6.52~8.45(m, i
BHD, £.35~6.22(m, 5H), 2.14(s, 12H), 1.72(s, BH),1.65(s, BH),
1.27(s, 18H)
7.64(s, 1H), 7.55(d, 1H), 7.43(s, 1H), 7.32~7.10(m, 16H), 6.93(s,

& 1H),6.73~6.71(m, 7H),8.53~6.52(m, 12H), 1.72(s, BH),1.65(s, 6H) e
7.84(s, 1H), 7.58~7.43(m, BH), 7.30~7.29(m, 2H), 7.22~7.10(m,

87 | 12H), 5.93~6.91(m, 6H),6.73~6.71(m, 4H),5.63~6.45(m, 9H), 1024
1.72(s, BHD,1.65(s, 6H), 1.27(s, 18H)
7.64(s, 1), 7.55(d, 1H), 7.43(s, 1H), 7.10~7.07¢(m, 17H), 6.93(s,

88 | 1H),6.73~6.71(m, OH),6.53~6.52(m, 17H), B.35(d, 1H), 1.72(s, 1029

6H),1.65(s, 6H)
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[0157]

8.651d, 1H), 8.28(d, 1H), 7.95(s, 1H), 7.79(s, 1H), 7.56~7.48(m,

. 2H),7.36~7.32(m, 2H),7.20~7.12(m, 3H), 1.72(s, 6H),1.85(s, 6H) o
8.53(d, 1H), 8.28(d, 1H), 7.79(s, 1H), 7.48~7.31(m,

b 13H),7.20~7.17(m, 3H), 1.72(s, 6H),1.65(s, GH) 2
8.83(m, 1H), 8.62~8.39(m, BH), 8.11~8.02(m, 4H), 7.89(s, 1H),

o 7.84~7.37(m, 9H), 7.30~7.19(m, 3H), 1.71(s, 6H}, 1.65(s, 6H) o
8.83(m, 1H), 8.45(d, 2H), 8.34(d, 1H), 7.89(s, 1H), 7.59~7.40(m,

& BH), 7.34~7.20(m, BH), 7.05~7.01(m, 2H), 1.71(s, 6H), 1.65(s, 6H) st
9.24(s, 2H), 8.87~8.70(m, 3H), 8.46~8.37(m, 3H), 7.89(s, 1H),

93 | 7.62~7.54(m, 3H), 7.48~7.36(m, 2H), 7.31~7.18(m, 3H), 1.7l(s, | 515
BH), 1.65(s, BH)

. 8.83(m, 1H), 8.32(d, 1H), 8.03~7.84(m, 7H), 7.74~7.56(m, 9H), s
7.48~7.42(m, 2H), 7.32~7.16(m, 3H), 1.71(s, 6H), 1.65(s, BH)
8.87~8.71(m, 5H), 8.38(d, 1H), 7.99~7.85(m, BH), 7.52~7.39(m,

= 3H), 7.30~7.19(m, 3H), 1.71(s, 6ED, 1.65(s, 6ID o
8.74(s, 2H), 8.07(m, 2H), 7.89(m, 1H), 7.47~7.39(m, 28,

% 7.32~7.21(m, 3H), 1.71(s, 6H), 1.65(s, 6H) 7
8.74(s, 2H), 7.95(s, 1H), 7.87(s, 1H), 7.56~7.39(m, 11H),

¥ 7.33~7.20(m, 3H), 1.71(s, 6H), 1.65(s, 6H) o
8.74(s, 2H), 8.55(m, 2H), 8.42(m, 2H), £.13~8.02(m, BH), 7.84(s,

98 | 1H), 7.66~7.52(m, BH), 7.42(m, 1H), 7.33~7.16(m, 3H), 1.71(s, 6H), 614
1.65(s, BH)
B.74(s, 2H), 8.50(m, 2H), 7.99(s, 1H), 7.83(s, 1H), 7.53~7.41(m,

* 3H), 7.31~7.22(m, 5H), 7.06~7.00(m, 2H), 1.71(s, 6H), 1.65(s, 6H) o

. 8.74(s, 2H), 7.99(s, 1H), 7.67(s, 1H), 7.75~7.34(m, 19}, -
7.32~7.19(m, 3H), 1.71(s, 6H), 1.66(s, 6H)
8.64(m, 2H), 7.89(m, 1H), 7.83~7.77(m, 5H), 7.67(m, 2H),

101 | 7.53(m, 2H), 7.45(m, 2H), 7.32~7.28(m, 3H), 7.20~7.12(m, BH), | 746
1.66~1.59(m, 24H)
8.64(m, 2H), 7.90~7.77(m, 8H), 7.63(m, 2H), 7.49~7.48

k2 {m, BH), 7.32(m, 1H), 7.20~7.12(m, 3H), 1.65~1.59(m, 12H) o
8.64(m, 2H), 7.89(s, 1H), 7.77(s, 1H), 7.32~7.27(m, 9H),

108 7.20~7.12(m, 3H), 1.66(s, 6H), 1.69¢(s, 6H}, 1.26(s, 18H) o

Lo 9.14(m, 1H), 8.64~8.60(m, 3H), 8.32(m, 1H), 7.89(s, 1H),7.57 e

ts, 1H), 7.47-7.32(m, TH), 7.20~7.12(m, 7H), 1.65~1.59(m, 12H)
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[0158]

9.14(m, 1H), 8.64~8.60(m, 3H), 8.32(m, 1H), 7.89(s, 1H) 7.67(s,

1o 1H), 7.47~7.31(m, 7H), 7.20~7.12(m, 3, 1.85~1.59(m, 12H) ot
8.83(m, 1H), 8.22~8.18(m, 2H), 8.02(m, 1H), 7.91(m, 1H},

106 | 7.81~7.72(m, 3H), 7.60(m, 1H), 7.32~7.29(m, 2H), 7.20~7.12(m, 410
3H), 1.65~1.59(m, 12H)
8.83(m, 1H), 8.02(m, 1H), 7.91(s, 1H), 7.81~7.72(m, 3H),7.60(s,

R 1H), 7.42~7.31(m, 12H), 7.20~7.12(m, 3H), 1.65~1.59(m, 12H) s
8.83(m, 1H), 8.02(m, 1H), 7.91~7.72(m, 10H), 7.63~7.60(m, 3H),

108 | 7.49~7.48(m, BH), 7.32~7.28(m, 2H), 7.20~7.12(m, 3H), | 662
1.65~1.69(m, 12H)
9.14(m, 2H), 8.83(m, 1H), 8.60(m, 2H), 8.32(m, 2H), 8.02(m, 1H),

108 |7.91(s, 1H), 7.81~7.72(m, B3H), 7.60(s, 1H), 7.47(, 2H), | 564
7.32~7.29(m, 2H),7.20~7.12(m, 3H), 1.65~1.59(m, 12H)
8.22~8.18(m, 2H), 7.91(m, 1H), 7.81(m, 4H), 7.60(m, 1H},

H 7.32~7.29(m, 3H), 7.20~7.12(m, 3H), 1.65~1.59(m, 12H) =

. 8.00(s, 1H), 7.90~7.89(m, 4H), 7.69(s, 1H), 7.51~7.38(m, 13H), .
7.29~7.21(m. 3H), 1.68(s. BH), 1.74(s, BH)
8.54(s, 2H), 8.41(d, 2H), 8.07~8.00(m,, 5H), 7.90~7.89(m, 4H),

112 | 7.69(s, 1H), 7.60~7.54(m, 6H), 7.41~7.38(m. 3H), 7.29~7.21(m, 662
3H), 1.68(s. BH), 1.74(s, 6H)

- 8.00(s, 1H), 7.90~7.89(m, 4H), 7.69(s,3H), 7.56~7.38(m, 19H), -
7.29~7.21(m, 3H), 1.68(s. BH), 1.74(s, BH)

" 8.00~7.90(m, 11H), 7.72~7.57(m, SH), 7.41~7.38(m, 3H}, .
7.29~7.21(m, 3H), 1.68(s. BH), 1.74(s, 5H)
8.00(s, 1H), 7.90~7.89(m, 4H), 7.69(s, 1H), 7.51~7.38(m, 13H),

e 7.28~7.21(m, 11H), 1.68(s. 6H), 1.74(s, 6H) i
8.00(s, 1H), 7.92~7.86(m, 8H), 7.76(s,2H), 7.69(s, 1H), 7.62(d, 2H),

116 | 7.54(d, 2H), 7.41~7.36(m, 5H), 7.28~7.21(m, 5H), 1.68(s. BH), 795
1.74(s, 18H)
8.00(s, 1H), 7.90~7.89(m, 4H), 7.89(s, 1H), 7.41~7.36(m, 11H),

t 7.29~7.21(m, 3H), 1.68(s. BH), 1.74(s, BH), 1.34(s, 18H) h

s 8.00~7.97(m, 3H), 7.90(d, 2H), 7.69(s, 1H), 7.41~7.38(m, 3H), &5
7.29~7.21(m, 3H), 1.68(s. BH), 1.74(s, BH), 1.34(s, 18H)

s 8.74(s, ZH), 8.40(d, 2H), 8.32(d, 2H), 8.00(s, 1H), 7.90~7.89(m, 4HD), -

7.69(s, 1H), 7.56(t, 2H), 7.41~7.21(m, 6H), 1.68(s. 6H), 1.74(s, 6H)
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[0159]

8.25(d, 4H), 8.00~7.90(m, 9H), 7.69(s, 1H), 7.41~7.21(m, BH),

120 564
1.68(s. 6H), 1.74(s, 6H)
8.00~7.61(m, 11H), 7.68¢t, 2FH), 7.80(s, 1H), 7.50(t, 2H),

= 7.32~7.12(m, 8H), 1.85(s, 6H), 1.59(s, BHD i
7.77(d, 2H), 7.61~7.59(m, 2H), 7.53(s, 1H), 7.45(t, 2H), 7.36(d, 1H),

1 7.28~7.18(m, 4H), 1.82(s, 12H), 1.58(s, 12H) 2
7.770d, 2H), 7.61(s, 2H), 7.53(s, 2H), 7.45(d, 2H), 7.28(t, 2H), 7.18(,

= 2H), 1.62(s, 12H), 1.59(s, 12H) =
7.77(d, 2H), 7.61~7.59(m, 2H), 7.53(s, 1H), 7.45(d, 2H), 7.36(d, 1H),

1 7.280t, 2H), 7.18(t, 2H), 1.82(s, 12H), 1.59(s, 12H) 2
8.17(s, 1H), 7.83~7.77(m, BH), 7.67~7.61(m, 3H), 7.53~7.45(m,

- 4H), 7.29~7.28(m, 5H), 7.18(t, 1H), 1.62(s, 12H), 1.59(s, 12H) A
7.83~7.77(m, BH), 7.87~7.61(m, 3H), 7.53(t, 3H), 7.45~7.41(m, 5H),

18 7.31~7.28(m, BH), 7.18(t, 1H), 1.62(s, 12H), 1.58(s, 12H) e
8.17(t, 2H), 7.83~7.81(m, 10H), 7.57~7.61(m, 41, 7.53(t, 4ED),

- 7.29(d, 8H), 1.62(s, 12H), 1.59(s, 12H) =

5 7.93(d, 2H), 7.67(s, 2H), 7.61~7.69(m, 4H), 7.63~7.51(m, 4H), -
7.34(t, 2H), 7.14(t, 2H), 1.82(s, 24H), 1.59(s, 12H)
8.83(d, 4H), 8.02(d, 4H), 7.83~7.67(m, 14H), 7.61(s, 2H), 7.53L(x,

= 4H), 1.62(s, 121, 1.59(s, 12H) o

- 8.83(d, 4H), 8.05~8.02(m, 6H), 7.83~7.87(m, 14H), 7.61~7.59(m, i
BH), 7.53(s, 2H), 1.62(s, 24H), 1.59(s, 12H)
8.17(m, 1H), 8.15~7.99(m, 3H), 7.61(m, 4H), 7.73(m, 1H), 7.67(s,

131 | 2H), 7.61~7.59(m, BH), 7.53~7.51(m, 3H), 7.34~7.29(m, 5H), 901
1.62(s, 24H), 1.59(s, 12H)
8.17(m, 2H), 8.05(m, 2H), 7.61(m, 8H), 7.73(m, 2H), 7.57(s, 2H),

19 7.61~7.59(m, BH), 7.53(s, 2H), 7.29(m, 8H), 1.62(s, 36H) o
8.21(m, 2H), 8.05~7.99(m, SH), 7.87~7.81(m, 3H), 7.73(m, 1H),

133 | 7.67(s, 2H), 7.61~7.59(m, 5H), 7.53~7.51(m, 4H), 7.34~7.29(m, 901
3H), 7.14(t, 1H), 1.62(s, 24H), 1.59(s, 12H)
8.21(m, 2H), 8.03(m, 1H), 7.87~7.77(m, 5H), 7.67(s, 1H), 7.61(s,

134 | 2H), 7.53~7.45(m, 5H), 7.29~7.28¢m, 3H), 7.18(m, 1H), 1.62(s, 668
12H), 1.59(s, 12H)

e 8.08~8.02(m, 4, 7.94(m, 2H), 7.83~7.67(m, 8H), 7.61(m, 10H), S5

7.53tm, 4H), 1.62(s, 12H), 1.59(s, 12H)
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[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

SIHS3d 10-2013-0084952

58 8.08tm, 2H), 7.85~7.83(m, BH), 7.72(d, 2H), 7.59(s, 2H), e
7.44~7.42(m, 4H), 1.756(s, 12H), 1.59(s, 12H)

. 8.43tm, 2H), 7.89(m, 2H), 7.81(m, 2H), 7.51(m, 2H), 7.40~7.34(m, -
BHD), 7.14(t, 2H), 1.68(s, 12H), 1.B5(s, 12H)

7.91~7.87(m, 4H4), 7.79(m, 2H), 7.48~7.45(m, 4H), 7.36(m, 2H),
138 380
1.65(s, 12H)

- 8.08tm, 2H), 7.85(m, 2H), 7.87(d, 2H), 7.54(m, 2H), 7.44~7.42(m, -
4H), 1.72(s, 12H)

7.99(m, 2H), 7.80~7.77(m, 4H), 7.44~7.41(m, 4H), 6.98(d, 2H),

140 380
1.65(s, 12H)

141 8.831d, 4H), 8.02td, 4H), 7.78~7.72(m, 8H), 1.72(s, 12H) 480
8.81ts, 2H), 8.73(d, 4H), 8.02td, 4H), 7.89(s, 2H), 7.76~7.72(m, 8H),

142 560
1.70(s, 12H)
8.22~8.16(d, 4H), 7.99(s, 2H), 7.76(m, 4H), 7.60(s, 2H), 7.28(m, 4H)

143 480
1.63(s, 12H)
8.801d, 2H), 8.30~8.26(d, 4H), 86.02(m, ZH), 7.99(s, 2H), 7.80~7.71

144 560

tm, BH), 7.65(d, 2H}, 7.28(m, 2H), 1.63(s, 12H)
8.11(s, 2H), 8.10(m, 2H), 7.78~7.72(m, 4H), 7.51(s, 8H), 1.70(s,

145 508
12H)
8.01td, 2H), 7.88ts, 2H), 7.76~7.72(sm 4H), 7.61(s, 8H), 1.73(s,

146 508
12H)
8.83(mn, 4H), 8.02(m, 4H), 7.78~7.72(m, 8H), 7.61(s, 4H), 1.72(s,

147 560
12H)
7.61ts, 2H), 7.53~7.52(d, 4H), 7.10(t, 8H), 6.71~6.65(m, 6H),

148 827

8.55~8.48(m, 10H), 1.82~1.59(s, 24H)

8 7.74(d, 2H), 7.67(s, 2H), 7.61~7.59(d, 4H), 7.53(s, 2H), 7.10(t, 8H), 754
B.71tt, 6H), 6.54~6.53(m, 10H), 1.62~1.59(s, 36H)

W) A a2 A I 0F PP 0 SAE ST ) A o BAHE STEL 99
= A4 HE 2 AL8-35lal, 2-TNATA(4,4" ,4” —-tris(N-naphthalen-2-y1)-N-phenylamino)-triphenylamine)&
Folz B2 AMEStL, o-NPD(N,N' -di(naphthalene-1-y1)-N,N' -diphenylbenzidine) & AZT+4%= %é‘i

Agste, gt 2 F2E e §7133AaAE AlDsd T 1T0/2-TNATA(80nm) / a ~-NPD(30nm) /3§ Ea+ 3} 3
E¢(30nm)/Alq3(30nm)/LiF(0.5nm)/Al(60nm) .

A= i 2 o 2-
TANATAE A& %35}"4 80nm Pr MNAARTFASSF 48ttt %}7]@%%%%%}—?@], G_NPDE g F2 st
30nm FAS] AFTFEFTES FAAT. AV ATFEST AF 3 a2 ZAHE 3EE a B 3] o2
BEAEE FFE (3% =8)E JF SASt 30mFAEEFSTSHAAS . o], AVEFSTALT-ol Alg3 3}
H=S30mm o FA BTS2 et A4S S S H 35 A7V AR/ F-LIF0. S (A A4 5) 2 Al
60nm(NAE) ETAH 23352 ste], 1300 A Hufep 2 f- 7 g AR E A 23813 o] EH| WA E lo|gka
gt}

H| 1l o2

at7] 38k b FAHEE FFE bE FF SN T2ER AREsStaL, st7] §3H] cR ZAEHE SEEs 3
S ERER ARESEal, 2-TNATA(4,4° 47 -tris(N-naphthalen-2-y1)-N-phenylamino)-triphenylamine)<& A3
TUS 4= 7\}*0“3]—"7, a -NPD(N, N’ -di(naphthalene-1-y1)-N,N’ —-diphenylbenzidine) & A&T%$5 EH=
ARgste], Tyt 2 FERE ZE {71 E3AAE Al#EkA T 1T0/2-TNATA(80nm) / a -NPD(30nm) / 3} 35 b+ 3h 5t
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[0166]

[0167]

[0168]
[0169]

[0170]

[0171]

[0172]

[0173]

ZIHSd 10-2013-0084952

E¢(30nm)/Alq3(30nm)/LiF(0.5nm)/A1(60nm) .

o :-E=+=3Y9 (Corning)A+<] 1552/cm2 (1000A) ITO H2]7]¥S 50mm x 50mm x 0.7mm= 7] ZZE}A oA Eo| AT 2
A FZHFFEEHdZ 158 5Adx2SIA4GeLE, 3085 IV SEAASAAESG Y. 277 d5-2-
26

TANATAZ AZ FHslo] 80m FANATFAFLIASAL. AATFAFRR, aNDE AT S5l
0m FAY FFLESS IR, A7) AFFES Ao bE EASE SFE b R Y o
S olF, WYF N Ale3 3

) 3
A=S30nm e A 23 F 528 }7)1 A A E 3 5olLiF0. 5nm( A A E) 3 Al
[

Aatol dA$52 345kt % 5
60nm(7H=2) EEAA o2 TS Hsto], w3 A ukeR S A EA 2T, o] EHaAE20l2taL
Fisy
<3}et4 a> <3}8H2] b>

st o>

2 d2 BAYE 3EE 42 % N SAER AR, d7] 38 e2 BAHE FEE o2
& AN THEZ ALESFaL, 2-INATA(4,4’ ,4” —tris(N-naphthalen—-2-yl)-N-phenylamino)-triphenylamine)

FU%5 E4=2 AMg3sar, a-NPD(N,N' -di(naphthalene-1-y1)-N,N’ -diphenylbenzidine)& H&F4%
A2 ALgete], et 22 FRE Zte f71EEAAE AZEFth 1T0/2-TNATA(80nm) / o -NPD(30nm) / 3+3HEd

T e o ogt

F3 (Corning) A2 1552/cm2 (1000A) ITO 271 50mm x 50mm x O.7mm= 7| ZZeprolA|Eo

A FHFFELAAZ 158 5AESHAMAGLFE, 3085 WV SEAASAAESY. 773

TANATAS 21 S#sto] 80mm FAATFAT=IHsAT. 7ATTASEF, a-NPDE
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[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

ZIHSd 10-2013-0084952

ojetargitt,

<ghspy > <seH4 o

al7] 38k gm FAEHE SE gE FF AN S2ER AREStAL, §H7] #3812 hE FAEE SE hE
4 AN THEZ AMESFaL, 2-INATA(4,4’ ,4” -tris(N-naphthalen—-2-yl)-N-phenylamino)-triphenylamine)

AS EAZ AFE3StaL, o-NPD(N,N' -di(naphthalene-1-y1)-N,N' -diphenylbenzidine) & A¥T%3
A Abgste] et 2o FXE ke fU12FAAE A Zed T 1T0/2-TNATA(80nm) / o -NPD(30nm) / 3 3H &g+
h(30nm)/Alq3(30nm)/LiF(0.5nm)/Al1(60nm).
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F3 (Corning) A2 1552/cm2 (1000A) ITO 271 50mm x 50mm x O.7mm=7] 2 ZHepA ofA| E o]
Y FHEFESAAZ 1585d2eFAATS, 302ed WV LEAGSAAIESIT.  A7]7]ed
TANATAE X8 F&38te] 80mm FABFTFASTSIAL3NUT. WATFATHEA, o-NPDE T &
30nm FAC BIFFEFTES AU, AV ATFEST A g
EAFE 3EE b5 =)E T St 30mmFA L FS AR, ol %, Av|EgSA
T2 S30nm e F7 = 23} o
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)
60nm(FH A=) &2

<she}4 g> <3h8}4 >

A A o] 1~43

A7blale] 1 5, 93F5 % ZAE IEZAMEEE o
106~1092 TAEE 33E 1~28, 46~56, 106~1098 Wg= 3 E
AEA7IE A 13ELdE o2 1TO/2-TNATA(80nm)/ a -NPD(30nm)/[ 8%

A7 g
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106~109 = 3l +3FEFEc(3%)1(30nm) /Alg3(30nm) /LiF(0.5nm) /A1 (60nm) &) FFE 2 =7 W3g A2 A %2519 v
o|&7k7r AEL WA 438k},

Arbell: ulapE], 2WAE 1430wy SAw)

HRAZ 1, 2 @ MEZ 1439 0)3}lo], Keithley SMU 235, PR650E 0] g3t wt 43w wggs WPug2717}
wrystel, 2ARE 7] A2zt (BH) e, A7) MEES 514~525nm HAAdA 4 whda]37k-s
HoFEA.
[A2FE(FF) ]
FAE CHE o ) —
o e e 8 dn 3
#E Mo Q}N‘ng Q}N?jg [cd/n?] [cd/A] [na]
Hn4Z 1 a 8 2032 20.3 518
Hn4Z 2 b & 2208 22.1 520
1 1 c 2811 28.1 514
2 2 ¢ 3157 31.6 519
3 3 ¢ 3019 30.2 516
4 4 c 3180 31.8 516
5 5 c 2909 29.1 521
3] 6 ¢ 3130 31.3 521
7 7 ¢ 2922 29.2 517
8 8 ¢ 3150 31.5 514
g 9 c 3209 32.1 519
10 10 ¢ 3141 31.4 521
11 11 ¢ 2860 28.6 520
12 12 c 3294 32.9 522
13 13 c 2989 29.9 523
14 14 ¢ 3124 31.2 521
15 15 ¢ 3052 30.5 522
15 15 ¢ 2064 29.6 524
17 17 c 2887 28.9 523
13 18 ¢ 3008 30.1 516
13 19 ¢ 2872 28.7 524
20 20 c 2941 29.4 522
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[0193]

[0194]
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2l 2l c 3128 31.3 516
22 22 & 3222 32.2 520
23 23 & 2813 28.1 524
24 24 & 3258 32.6 516
25 25 c 3217 32.2 521
26 2B o 3013 30.1 517
27 27 c 3264 32.8 515
28 28 & 2957 23.6 514
29 46 c 3074 30.7 518
30 47 c 2862 28.6 520
31 48 c 3071 30.7 522
32 49 & 2900 298.0 515
33 50 c 3176 31.8 514
34 51 G 30562 30.5 518
35 52 € 3157 31.6 519
36 53 o 3173 31.7 520
37 54 c 3130 31.3 524
38 55 o3 2898 29.0 518
39 56 o2 3038 30.4 519
40 106 c 3113 31.1 521
41 107 c 2820 28.2 520
42 108 & 3278 32.8 525
43 109 c 2839 28.4 522

71 ARz ]l BejAi= vl o] Al 1 WX43SH| S 1, 20 Hlste] dedsd S4Suehiit

2 A] ]| 44~67

A7Ze e 1 5, 23 F% =RE TEZAEEEc A A Aol AR 65-88% FAIHE 3EE
65~88#H1—J6]-__ aﬂ%} }_r_/Ku EZLE i]'?j]-%i 7_'1[—7_'}—0]_%_:} Zi% Zﬂﬂa’j—"i}b}ﬂﬂ]ﬂﬂ 13}%%] :J'Ho]'tx'qu.i ITO/Z_
TNATA(80nm)/ a -NPD(30nm)/ 3}3+& atdF = A ERE 33t 65~88 = skt
(3%)1(30nm)/A1g3(30nm) /LiF(0.5nm) /A1 (60nm) o] T+ Szt =F- 714G A xS A 81 v o7tz MZ44 A

670]2kaLghet.

H7}el2: BWANE], 2D AL g4~a7o)utY E )

HRMZ 1 2 2@ MZ44~670t)5}o], Keithley SMU 235, PR6SOE o] &t 33w W3gg WFuasSz7
griste], 2A23E357] [A4FEJAUERATE. 7] MEEL 514~525nm H9lollA] =4 Bd3u]37S HoF9]
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[Al4%]
FAE EBE _— ) S
P e = 522 4o =
HiE e giifeg giifig [cd/nt] [cd/A] [na]
HdE 1 a c 2032 20.5 516
BlnHEE 2 b c 2208 22.1 £20
44 a 65 2803 28.0 516
45 a 66 3002 30.0 515
46 a 67 2867 28.7 515
47 a 65 2967 29.7 513
48 a 69 3238 32.4 525
49 a 70 2926 29.3 514
50 a 71 2954 29.5 525
51 a 72 3101 31.0 524
52 a 73 3098 31.0 514
53 a 74 3174 31.7 524
54 a 75 2961 29.6 518
55 a 6 3087 30.9 517
56 a 71 2824 28.2 518
57 a 78 3011 30.1 513
58 a 79 2814 28.1 521
59 a 80 3245 32.5 523
60 a 81 3008 30.1 516
61 a 82 3139 31.4 515
62 a 83 2895 29.0 521
63 a 84 2999 30.0 519
64 a 85 3269 32.7 525
65 a 86 2889 28.9 519
66 a 87 2827 28.3 524
67 a 88 2923 29.2 519

&7 [ABE]el BojA= mhel ho] AZA4RA67SH Al E 1, 20 HWste] g S-S el

A 2] 68~93

AN Wd3E, HBS PG T2E o] AR 884 122~1472 BAEHE
3ets 122~14754E Y A4 3 2} EINIESe AR EVAS RESS S i el
1TO/2-TNATA(80nm)/ a -NPD(30nm) /[ & R TAE e 122~147 = shiH3k e E
e(S%)](30nm)/Alq3(30nm)/L1F(O.5nm)/Al(6Onm AFREZER/EFEAEAZSGT.  o)E47 AEES A

932} a3k},
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[0207]
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[A143%]
TAE CHE 2 _ s
== = oh S e}
A3 e e o [ed/n] [cd/A) B ]
No Ho
HnHE 3 d e 434 4.3 456, 464

68 122 e 862 8.6 467
69 123 e 845 8.5 455
70 124 e 887 8.9 467
71 125 e 933 953 458
72 126 e 909 9.1 461
73 1279 e 945 9.5 458
T4 123 e 867 8.7 459
75 129 e 905 5.1 463
76 130 e 9983 10.0 464
77 131 e 988 9.9 460
18 132 e 956 9.6 461
79 153 e 832 823 464
80 134 e 905 9.1 460
81 135 e 938 9.4 463
82 136 e 947 9.5 465
83 137 e 855 8.6 462
34 133 e 814 8.1 459
85 139 e 856 8.6 456
86 140 e 827 8.3 464
87 141 e 948 9.5 460
88 142 e 994 9.9 459
89 143 e 860 8.6 457
90 144 e 986 9.9 467
91 145 e 821 8.2 461
92 146 e 895 9.0 467
93 147 e 854 8uh 462

&7 A4zl BejA= nhel gho] AE68 A3 H wAlE 3o vlste] g SRR

21X ¢]194~95

A7IRd3F, $FE G THE IFERAMFY

SIS 148, 1498 3T 4 AN ZRE S5HEZ 7Mool g3t 3k
ITO/2-TNATA(80nm)/ o -NPD(30mnm)/[8}gHE d+¥3 AN =RE  3g5tE 148, 149 5 3k
(3%)1(30nm)/A1q3(30nm) /LiF(0.5nm) /AL (60nm) &] FZ Szt =F-7| G xS 28 H k. o272tz AZ94 UA
95113k},

Hotel4: WA E3BIANE 94, 958 ST}

HlaAE 3 % A&, 959lthato], Keithley SMU 235, PRE50EC]&stol g3 e, Tdad, L3827
7bete],  aAsEsy] [ASEINUEIT. V] AEES 455-467nm WSl A w@3dags
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[Al53 ]
T E THE
- : = R E
AE Yo ss e -
[ed/m?] [cd/a] [nm]
No. No.
H RS 3 d e 434 4.3 456, 484
94 d 148 898 9.0 459
95 d 149 821 8.2 461

&7 [ABR el HejA= niel gho] 1594, 95=WaAlE 3o wlste] g ST,
A A1 4196~107

A7 a4 BFT FF S2E SIREEZAEEg Al A7l A4 JiAE e 110~1212 BAE =
SIS 110~121&€ 233 33 A 32E SFEZ o] g AS At ad4dsdeygos
3

[T0/2-TNATA(80nm)/ « -NPD(30nm)/[ &% A2 2E IR 110 ~ 121 F  h+serE
h(5%)1(30nm)/A1g3(30nm)/LiF(0.50m) /Al (60mnm) & FZEZ =871 H G LA 24 Z59 0. o] 27H7F AMZos U)X

1070] 2} 2Lk},

Arkel5: MM E4 DUE 96~1072 9 SA9 7}

HWAZ 4 = AWZ9s~107| t)3}o], Keithley SMU 235, PR650E 0] Rl d3 e v g WYy 32717ty
7beted,  aAsEsy] [AEIlVERAiG. Y] AEES 615-628mm  WMelelM A gy Eghs

BT},

(A6 ]

FAE e 5 ) arabg

, o i =E rakn] 3
e VER | UEE ) g | pe [na

No No.

B WEE 4 g h 226 2.3 622
98 110 h 465 4.7 622
97 111 h 406 4.1 621
98 112 h 473 4.7 620
93 113 h £95 6.0 616
100 114 h 493 4.9 626
101 115 h 442 4.4 625
102 116 h 425 4.3 619
103 117 h 492 4.9 624
104 118 h 547 5.5 627
105 119 h 445 4.5 624
106 120 h 411 4.1 6185
107 121 h 449 4.5 626

g71 (A6l Bolx= niel o] HME96~1072HwAE 40 Hlste] edd SASHERlAT.

A A1 41108~149

H 3%, AA5ES IS E2MFTE1(Alg3) Al A7 G ool AAE 3184 29~45, 57~64, 89~105
A HE s3E 2945, 57-64, 89~1058 AATEF SFER ZAZol&d AS AYstasdrv a3
AghH 0 2 1T0/2-TNATA(80nm)/ a -NPD(30nm)/ &}3hEd+3t3tEe(30nm) /A A5 3431E29~45, 57~64, 89~105
% SFU/LiF(0.50m) /AL(60mm) o P2 EZ =7 TS Az Y. ol E717F AE108 WA 1498 o)
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[0221]

[0222]
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H7}el6: Bl WANZ3 HAZ 108~1492] 1t E X 7]

Hl A E 3 2 AlE 108~14991thako], Keithley SMU 235, PR650Z0]&dlol @33, wag g, Wy a2zt
Brrete], 2ARE 7] [A7ELTAUERNATE. 7] AEES 455~467nm HEolA A g T3 3ks B

[ A7 %]
S
- ﬁgégg e i8 wn 2
o [cd/n?] [cd/4] [no]
Hp¥E 3 b 434 4.3 456, 484

108 29 963 9.6 457
109 30 1186 11.9 458
110 31 1050 10.5 457
111 3 914 9.1 457
112 33 1192 11.9 466
113 34 902 9.0 460
114 35 1152 L5 464
115 36 1180 11.8 466
116 37 1013 10.1 465
117 38 981 9.8 456
118 39 1027 10.3 463
119 40 921 9.2 462
120 41 981 9.8 463
121 42 997 10.0 465
122 43 9z5 9.3 462
123 44 1143 11.4 466
124 45 993 10.0 463
125 57 985 9.9 467
126 58 1151 Iil5 455
127 59 1016 10.2 458
128 60 948 9.5 461
129 61 932 9.3 457
130 62 902 9.0 460
131 63 1013 10.1 465
132 64 1104 11.0 463
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[0225]

[0226]

[0227]

[0228]

[0229]
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133 89 911 3.1 460
134 30 1134 11.3 462
135 91 966 9.7 456
136 92 1144 11.4 456
137 93 930 3.3 467
138 94 958 9.8 459
139 95 1185 IT:9 462
140 96 1073 L@kt 467
141 97 922 332 458
142 98 1080 10.8 460
143 99 983 9.8 462
144 100 1068 10.7 463
145 101 1050 10.5 463
146 102 1042 10.4 463
147 103 909 9.1 459
148 104 1108 Ll 467
149 105 1011 10.1 458

A7) [ATEL ] Bodx]= vpel 3ho] A1E108~1492 Hlw A E 3¢ wlate] 34td g 545 UeERRITH

, HwAE 32 dhg 37} 434cd/mrelal g G&0] 4.3cd/AYA A vl &
F 3 =7F 902 WA 1186cd/molaL, W &&e] 9.0 WA 11.9cd/AQ] Ao & vpeh 2 i
[291~145], [57]~[64] B [89]~[105]7} Tl AApFES spetEgel Hla] 58 T 54
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