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SAAY. g FTE T H0 0 MCA FEEE ¢ > ARAGA (N-HEXANE @ MO)ste] <F7HAl 16-2>8 11.2 g (F°

& 74%) F5AH.
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[0089]

[0090]
[0091]

[0093]

[0094]
[0095]

[0096]

[0097]

[0099]

[0100]

[0101]
[0102]

SIHSd 10-2018-0042944

(3) Azl 3 @ FZHA| 16-39] 4

Br,

I
Q'O + Br—{\:/\ﬁa(om2 . Q
. CT
16-3
1-i0do-9,9-dimethyl-9H-fluorene (10 g, 0.031 mol, Yurui), 4-bromophenylboronic acid (7.53 g, 0.038

mol, sigma aldrich), potassium carbonate (12.95 g, 0.094 mol, sigma aldrich), Pd(PPhs)s (1.8 g, 0.0016

mol, sigma aldrich), THF 100 mL, & 30 mL ¥ 3L 60 ColA] 6A1ZF B¢ wykste] WA AT, ¥$ 23 =
HO @ MCE o]&3lo] ZREE & T AAAA (N-HEXANE : MC)3te] <Z7HA 16-3>S 8.7 g (& 80%) FS3}

.

(4) Azl 4 - sigt= 169 94

o/ S
y N S
QD + J . vl
so @ Q
16-3 16-2 <Q
16 @/

=ZH4) 16-3 (6 g, 0.017 mol), =74A) 16-2 (10 g, 0.021 mol), Sodium tert-butoxide (3.30 g, 0.034 mol,
sigma aldrich), Pd(dba); (0.49 g, 0.0009 mol, sigma aldrich), tri-tert-Bu-phosphine(0.35 g, 0.0017

mol, sigma aldrich)ol] Toluene 70 mLE Y31 90 TolA] 12A17F E¢F wukale] vk A AT, WS £8 & {0
NCell S#25 o $ ARGA (N-HEXANE:EA)3te] 315tE 162 10.0 g (78 79%) F5313icth.

H-NMR (200MHz, CDC13):§8 ppm, 1H(7.89/d, 7.87/d, 7.85/d, 7.83/d, 7.81/d, 7.66/d, 7.55/d, 7.53/d,
7.44/m, 7.41/m, 7.32/m, 7.28/m) 2H(7.52/d, 7.51/m) 3H(7.38/m) 4H(7.25/d) 6H(7.54/d, 6.69/d, 1.72/s)

LC/MS: m/z=755[ (M+1)']

Sdel 2 ¢ S§HE 519 A

(D) Az 1 : S04 51-19] ¢4

H
51-1

4-bromobiphenyl (10 g, 0.043 mol, sigma aldrich), 4-aminobiphenyl (8.71 g, 0.0515 mol, sigma aldrich),
Sodium tert-butoxide (8.25 g, 0.086 mol, sigma aldrich), Pd(dba), (1.23 g, 0.0021 mol, sigma aldrich),

tri-tert-Bu-phosphine (0.87 g, 0.0043 mol, sigma aldrich)el Toluene 100 mLE YL 90 CeollA 4A]7F =<t
akste] WEAIE T, RES FTE T H0 ¢ MCl TEEE ¥ T APAA (N-HEXANE:EA)Ste] <F2HA 51-1>&

10.9 g (& 79%) FE538+gtt.
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[0104]

[0105]
[0106]

[0108]

[0109]
[0110]

[0112]

[0113]
[0114]

[0115]
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(2) Az 2 @ FHA 51-29] A

y o N g
r »—Br
S cUNNIEC SCINNNS L 6o
AN
& » —/ VY
=/

51-1

51-2 \—/

=34 51-1 (10 g, 0.031 mol), 1,4-dibromonaphthalene (10.69 g, 0.037 mol, TCI), Sodium tert-butoxide
(5.98 g, 0.062 mol, sigma aldrich), Zw] Pd(dba); (0.90 g, 0.0016 mol, sigma aldrich), tri-tert-Bu-

phosphine (0.63 g, 0.003 mol, sigma aldrich)dll Toluene 100 mLE Y3 100 ColA 4A)17r =oF wylkste] b
SAHY. we F8 F L0 : MCol RS 3 F APAA (N-HEXANE : NO)3He] <F7+A] 51-2>5 11.4 ¢

(& 69%) 53ttt

(3) Az 3 : FZA 51-39] 34
Br, %/45

Q N %8 .
(o A QQ.O

16-3 51-3

-

=74 16-3 (10 g, 0.029 mol), Bis(pinacolato)dibron (9.45 g, 0.037 mol, sigma aldrich), potassium
acetate (5.62 g, 0.057 mol, sigma aldrich), PdCl.(dppf) (0.63 g, 0.0009 mol, sigma aldrich), 1,4~

Dioxane 120 mL Y3l 95 TellA 7AIZF &b awksto] REEAIATE, ¥bg T8 §F 0,0 Y3 SRS & & 29
A (N-HEXANE : MO)3te] <Z3HAl 51-3>2 8.3 g (& 73%) F5313it}.

(4) Azl 4 - shgt= 519 94

A a
> i =
O\B/o /ﬁ\\ // \'}, /‘\ (—\Q\\/

>_/ \,_/ V—/
O + Br —x _\ \*N>_/  — (\4 7\ E\—Q/ \>FN
ks 8
o9 = \ =
>/ﬁi: /}ﬁ\
D D
51.3 Stz = 51 =

=7+A 51-2 (8 g, 0.015 mol), =%FA] 51-3 (7.83 g, 0.020 mol), potassium carbonate (6.3 g, 0.046 mol,
sigma aldrich), Pd(PPhs)s (0.9 g, 0.0008 mol, sigma aldrich), toluene 80 mL @il 90 ColA 647+ E<t

wHkste] WHSAIFTE, WS T8 F H0 0 MCE o] &5t FEREE o & AHPAN-HEXANE @ MOt 3}3tE
518 8.5 g (& 78%) 531,

H-NMR (200MHz, CDC13):& ppm, 1H(8.49/d, 8.07/d, 7.87/d, 7.83/d, 7.78/d, 7.55/d, 7.44/m, 7.38/m,
7.28/m, 7.04/d) 2H(7.53/m, 7.41/m) 4H(7.52/d, 7.51/m, 7.25/d, 6.69/d) 5H(7.54/m) 6H(1.72/s)
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[0116]

[0118]

[0119]

[0120]
[0121]

[0123]

[0124]
[0125]

[0127]

[0128]
[0129]

[0130]

SIHSd 10-2018-0042944

LC/MS: m/z=715[ (M+1)']

Sdel 3 ¢ S§HE 669 A

(D) Az 1 F3HA 66-12] A

Br

S ¢ 4 U
oo T s

16-1 66-1

=34 16-1 (10 g, 0.031 mol, TCI), 4-aminobiphenyl (6.28 g, 0.037 mol, sigma aldrich), Sodium tert-
butoxide (5.95 g, 0.062 mol, sigma aldrich), Zw] Pd(dba), (0.89 g, 0.0015 mol, sigma aldrich), tri-

tert-Bu-phosphine(0.63 g, 0.0031 mol, sigma aldrich)el] Toluene 100 mLE ¥l 100 CollA 4A3F F<F nvk
ko] HEEAIAY. WS FE T HO - MCl FTEElE 3 & A- A (N-HEXANE @ EA)3Fe] <F1HA 16-1>< 11

g (78 86%) 533

(2) Az 2 : F3A 66-22] A

>4

O\B/

Br

ate a0

51-3 66-2

<24 51-3 (10 g, 0.025 mol), 1-bromo—4-iodobenzene (9.28 g, 0.033 mol, sigma aldrich), potassium
carbonate (10.46 g, 0.076 mol, sigma aldrich), Pd(PPhs), (1.46 g, 0.0013 mol, sigma aldrich),

Tetrahydrofuran 100 mL ¥l 60 TolA 6A17F FoF wwtsle] "S- AIATH, vHS T35 § 0 : MCE o] &35}

ST E ¢ 3 AYAgA (N-HEXANE @ EA) 3ho] <53HA 66-2>5 8.2 g (& 76%) F53+3ltt.

66-2 66-1 66

=244 66-2 (7 g, 0.017 mol), =7HA 66-1 (8.13 g, 0.020 mol), Sodium tert-butoxide (3.16 g, 0.033
mol, sigma aldrich), Pd(dba), (0.47 g, 0.0008 mol, sigma aldrich), tri-tert-Bu-phosphine(0.33 g, 0.002

mol, sigma aldrich)el] Toluene 70 mLE ¥iL 90 TolA 6A]7F &<t wHkste] WA o, s F5 & HO
MColl S5 & F AAAA (N-HEXANE:EA)3te] 31&E 662 10.1 g (58 81%) F533itt.

H-NMR (200MHz, CDC13):&6 ppm, 1H(7.89/d, 7.87/d, 7.85/d, 7.83/d, 7.81/d, 7.66/d, 7.55/d, 7.53/d,
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[0131]

[0133]

[0134]

[0135]
[0136]

[0138]

[0139]
[0140]

[0142]

[0143]

[0144]

SIE3S 10-2018-0042944
7.44/m, 7.41/m, 7.32/m, 7.28/m) 2H(7.52/d, 7.51/d) 3H(7.38/m) 4H(7.25/d) 6H(7.54/d, 6.69/d, 1.72/s)

LC/NS: m/z=755[ (M+1) ]

Ao 4 3EE 1009 $HA

(1) Az 1 : 534 100-129] A

>y QQQ

100-1

1,8-dibromo-9,9-dimethyl-9H-fluorene (20 g, 0.057 mol, Yurui), phenylboronic acid (9 g, 0.074 mol,
sigma aldrich), potassium carbonate (15.7 g, 0.114 mol, sigma aldrich), Pd(PPhs); (3.28 g, 0.0028 mol,

sigma aldrich), Tetrahydrofuran 200 mL Y3l 60 CollAl 3AI1ZF &<t kst WA FH T, W T8 F 0
MCE o] gste] SHeE & F APAA (N-HEXANE : MC) 3te] <F7hAl 100-1>S 12.3 g (& 62%) $531%
.

(2) Az 2 : F3A 100-229] A

=24 100-1 (12 g, 0.034 mol), Bis(pinacolato)dibron (11.34 g, 0.045 mol, sigma aldrich), potassium
acetate (6.74 g, 0.069 mol, sigma aldrich), PdCl.(dppf) (0.75 g, 0.001 mol, sigma aldrich), 1,4~

Dioxane 120 mL ¥l 95 TCollA 8AIZF &9t wnltste] WA F Y, Hbg T8 F 1,0 Y3 FEYE ¢ & 49

A (N-HEXANE : MC)3Fed <=7+ 100-2>Z 9.6 ¢ (58 73%) S35},

(3) Azl 3 : FZHA| 100-39] A

o m — [
Sty

100-3

=74 100-2 (9 g, 0.023 mol), 1-bromo—4-iodobenzene (8.35 g, 0.030 mol, sigma aldrich), potassium
carbonate (9.42 g, 0.068 mol, sigma aldrich), Pd(PPhs), (1.31 g, 0.0011 mol, sigma aldrich),

Tetrahydrofuran 100 mL Y3 60 ColA 4A17F SoF wukste] ¥k A HTh, ¥HS E8 3 [0 : MCE o] &3}
SEYE 3 F AAAA (N-HEXANE : EA) 3lo] <F7HA] 100-3>S 7 g (& 70%) 531t}
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[0146]

[0147]

[0148]

[0150]

[0151]
[0152]

[0153]

[0154]

[0156]

[0157]

[0158]
[0159]

SIHSd 10-2018-0042944

(4) Az 4 : FZA 100-52] A

H =

- JQ 00

7\ A

Br—( )—Br — =
—y + O _ Br— VN

7N 0 =/

\—/ \ 4 ‘>

\\_:.\

) o
66-1 </P<>/\©

100-5

1,4-dibromonaphthalene (10 g, 0.035 mol, TCI), &%+a| 66-1 (17.27 g, 0.042 mol), Sodium tert-butoxide
(6.72 g, 0.070 mol, sigma aldrich), Pd(dba); (1.01 g, 0.0017 mol, sigma aldrich), tri-tert-Bu—

phosphine(0.71 g, 0.0035 mol, sigma aldrich)e] Toluene 100 mLE 23 90 ColA 4A17F HQF wwale] w-e
ANATE, ¥ F85 3 0 0 MCol FEEE 3 & APAA (N-HEXANE:EA)Ste] <F3HA 100-4>5 17.5 ¢ (58

81%) T=3sk3ltt.

(5) Azl 5 @ sI3HE 1009 A

\;@ 0

100-5 100-4

=ZF4) 100-5 (7 g, 0.011 mol), =7rA] 100-4 (6.97 g, 0.015 mol), potassium carbonate (3.14 g, 0.023

mol, sigma aldrich), Pd(PPhs), (0.66 g, 0.0006 mol, sigma aldrich), toluene 100 mL gL 90 TCollA 6A]7F
st wgkete] REAIFTH W TR F HO ¢ MCE o]&ete] FREE ¢ § HAAAA(N-HEXANE : EA)3Ie] s}

;,5_
2 1008 7.5 ¢ (& 75%) 5813t}

H-NMR (200MHz, CDC13):&6 ppm, 1H(8.49/d, 8.07/d, 7.89/d, 7.85/d, 7.81/d, 7.78/d, 7.66/d, 7.32/m,
7.04/d) 2H(7.83/d, 7.44/m, 7.41/m, 7.38/m) 3H(7.53/m) 4H(7.52/d, 7.51/m, 7.25/d, 6.69/d) 5H(7.54/m)
6H(1.72/s)

LC/NS: m/z=881[ (M+1) ]

Ao 5 ¢ ek 1059 §HA

(1) Az 1 : F3A 105-129] A

o B

1-bromo-6-iodo-9,9-dimethyl-9H-fluorene (15 g, 0.038 mol, Yurui), phenylboronic acid (5.50 g, 0.045
mol, sigma aldrich), potassium carbonate (10.39 g, 0.075 mol, sigma aldrich), Pd(PPhs)s (2.17 g, 0.0019

mol, sigma aldrich), Tetrahydrofuran 100 mL Yil 60 TCollA 3AI7F B¢t nyksle] S AT, whe £8 &
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[0161]

[0162]
[0163]

[0165]

[0166]
[0167]

[0169]

[0170]
[0171]

[0172]
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H0 @ MCE ol&3te] TReE ¢ § A7AA (N-HEXANE @ MC) 3}o] <531A 105-1> 10.5 g (7& 80%) +5

(2) Az 2 @ F3A] 105-29] 34

FR R — o

105-1 105-2

=24 105-1 (10 g, 0.029 mol), Bis(pinacolato)dibron (9.45 g, 0.037 mol, sigma aldrich), potassium
acetate (5.62 g, 0.057 mol, sigma aldrich), PdCl,(dppf) (0.63 g, 0.0009 mol, sigma aldrich), 1,4~

Dioxane 120 mL 2L 95 TolA 6A17F F<t wulkdlo] WA AT, W8 F73 F H0 Y SEHE 3 T 49

A (N-HEXANE : MC)3}e] <ZZHA| 105-2>5 9 g (575 79%) 5313,

(3) Azl 3 @ FZHA| 105-39] A

+

Yy O

106-2

=7+ 105-2 (9 g, 0.023 mol), 1-bromo—4-iodobenzene (7.71 g, 0.027 mol, sigma aldrich), potassium
carbonate (6.28 g, 0.045 mol, sigma aldrich), Pd(PPhs), (1.31 g, 0.0011 mol, sigma aldrich), Toluene

100 mL 23 90 CollA 3AIZF &9t wdtste] wkSAIFHY. 9s T3 & H0 : Tols o]&sle] TEIE 3 &
AB A A (N-HEXANE : MC)3le] <Z31A| 105-3>S 8 g (& 82.8%) F5319t).

(4) Azl 4 @ S3HE 1059 FA

% .'

1053

Z7H4 105-3 (8 g, 0.019 mol), =7+A] 66-1 (9.29 g, 0.023 mol), Sodium tert-butoxide (3.61 g, 0.038
mol, sigma aldrich), Pd(dba), (0.54 g, 0.0009 mol, sigma aldrich), tri-tert-Bu-phosphine(0.38 g,

0.0019 mol, sigma aldrich)l Toluene 100 mLE 23 90 ColA 6A17F T+ wutsle] ¥ A AT, HES 28
F HO0 : MCOl ZH2E 3 & AP ARA| (N-HEXANE:EA)Ste] 33+% 1052 11.4 g (58 80%) F53Ftt.

H-NMR (200MHz, CDC13):§8 ppm, 1H(8.06/s, 7.89/d, 7.85/d, 7.83/d, 7.81/d, 7.66/d, 7.61/d, 7.44/m,
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[0173]

[0175]

[0176]

[0177]
[0178]

[0180]

[0181]
[0182]

[0184]

[0185]
[0186]
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7.32/m ) 2H(7.53/d, 7.41/m, 7.38/m) 4H(7.52/d, 7.51/m) 6H(7.54/d, 6.69/d, 1.72/s)

LC/MS: m/z=755[ (M+1) ]

Ao 6 sHetE 1079 A

(D) Az 1 F3A 107-12] §A

' ioiB_Bioj( - .OQ

107-1

1-bromo-11,11-dimethyl-11H-benzo[b]fluorene (15 g, 0.047 mol, Yurui), Bis(pinacolato)dibron (15.38 g,
potassium acetate (9.14 g, 0.093 mol, sigma aldrich), PdCl,(dppf) (1.02 g,
0.0014 mol, sigma aldrich), 1,4-Dioxane 200 mL giL 95 TCollA 8A|7F B¢t wytsle] HES AT, whe £8
T H0 Wi SRS 3 5 A-HAA (N-HEXANE : MC)o}Od <EF7HA 107-1>S 12.8 g (58§ 74%) 53k},

o =

0.061 mol, sigma aldrich),

(2) Az 2 @ F3A 107-29] A

Br

T P
520 o NS 6 g

107-1 107-2

A 107-2 (12 g, 0.032 mol), 1-bromo-4-iodobenzene (11 g, 0.039 mol, sigma aldrich), potassium

sigma aldrich), Pd(PPhs;), (1.87 g, 0.0016 mol, sigma aldrich), Toluene
00 : Tols o]gste] TEEE 3 &

carbonate (8.96 g, 0.065 mol,
150 mL @3 90 CTollA 3417 ¢t wwksle] - A| o, vk 8

AR GA (N-HEXANE : NC)3to] <FxHA]l 107-2>5 9.8 g (F& 75.7%)

(3) Az 3 : 3= 1079 A

107 =

kA 107-2 (9 g, 0.023 mol), FZHA 66-1 (11.13 g, 0.027 mol), Sodium tert-butoxide (4.33 g, 0.045

Pd(dba), (0.65 g, 0.0011 mol, sigma aldrich), tri-tert-Bu-phosphine(0.46 g,
390 CellA 6A1ZF &<t mtste] gESA AT, w3 TR

mol, sigma aldrich),
0.0023 mol, sigma aldrich)ol Toluene 100 mLE ¥ i
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[0187]

[0188]

[0190]

[0191]

[0192]
[0193]

[0195]

[0196]
[0197]

[0199]

[0200]

[0201]
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5 H0 : MCol =2 E 3 = AAAA (N-HEXANE:EA)sle] 33E 1075 13.2 g (58 80%) F538+3t}.

H-NMR (200MHz, CDC13): & oppm, 1H(8.28/s, 8.05/d, 8.01/d, 7.97/d, 7.89/d, 7.85/d, 7.81/d, 7.66/d,
7.58/m, 7.55/m, 7.50/m, 7.49/d, 7.41/m, 7.32/m) 2H(7.51/m, 7.38/m) 3H(7.52/d) 6H(7.54/d, 6.69/d,
1.72/s)

LC/NS: m/z=7290 (W+1) ]

Ao 7 SEHE 1139 A

(D) Az 1 2 F0A 113-19] §FA4

Br o o o0
+ :B—Bi —_— B
o

113-1

1-bromonaphthalene (15 g, 0.072 mol, sigma aldrich), Bis(pinacolato)dibron (23.91 g, 0.094 mol, sigma
aldrich), potassium acetate (14.22 g, 0.145 mol, sigma aldrich), PdCl.(dppf) (1.59 g, 0.0022 mol,

sigma aldrich), 1,4-Dioxane 200 mL ¥ 3L 95 TCollA 6A]7F HoF uksle] vk A AT, WHe £8 3 {0 ¥
SedE & AHAA (N-HEXANE © MO)3te] <F3hA] 113-1>& 13.5 g (& 73%) F53h3itt.

(2) Az 2 @ FA 113-29] A

AN 1
2.5 &
& + Br—@N Ha

1131 113-2

=74 113-1 (12 g, 0.047 mol), 4-bromoaniline (9.75 g, 0.057 mol, sigma aldrich), potassium carbonate
(13.05 g, 0.094 mol, sigma aldrich), Pd(PPhsy), (2.73 g, 0.0024 mol, sigma aldrich), Toluene 150 mL @il

90 TeollA 3AIZE &b aRkste] wEeAIZIT, Wk T2 F HO @ Tols o]&sto] SEdE 3 & AdAA (N-
HEXANE @ MC)3le] <&3HA] 113-2>5 7.9 g (& 76%) 533t}

(3) Az 3 : F3HA 113-39] A

e

1132 113-3

=744 16-1 (9 g, 0.028 mol), =7HA 113-2 (7.33 g, 0.033 mol), Sodium tert-butoxide (5.35 g, 0.056
mol, sigma aldrich), Pd(dba), (0.80 g, 0.0014 mol, sigma aldrich), tri-tert-Bu-phosphine(0.56 g,

0.0028 mol, sigma aldrich)el Toluene 100 mLE Y3 90 CTolA 6 A7+ Bk wuksle] wkeA T, We &
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[0203]

[0204]
[0205]

[0206]

[0207]

[0209]

[0210]

[0212]

[0213]

[0214]

[0215]

[0216]
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S M0 : MCol FRTE 3 5T AAAA  (N-HEXANE:EA) 3o

A

o\
o
M

A 113-3>2 10.2 g (& 79%)

(4) Az 4 @ SI3HE 1139 A

Z7HA4 113-3 (9 g, 0.020 mol), Z=7+A) 107-2 (9.34 g, 0.023 mol), Sodium tert-butoxide (3.75 g, 0.039
mol, sigma aldrich), Pd(dba), (0.56 g, 0.0010 mol, sigma aldrich), tri-tert-Bu-phosphine(0.39 g,

0.0019 mol, sigma aldrich)o] Toluene 100 mLE Y3l 90 TolA 6A17F Bk wwlsle] WA AT, W 28
F HO : MCol SE2E 8 T A=A (N-HEXANE:EA)3t] 3HghE 1132 12 g (5% 79%) F5313t).

H-NMR (200MHz, CDC13): 68 ppm, 1H(8.55/d, 8.42/d, 8.28/s, 8.08/d, 8.05/d, 8.04/d, 8.01/d, 7.97/d,
7.89/d, 7.85/d, 7.81/d, 7.66/d, 7.61/m, 7.58/m, 7.52/s, 7.50/m, 7.49/d, 7.32/m) 2H(7.38/m) 3H(7.55/m)
6H(7.54/d, 6.69/d, 1.78/s)

LC/NMS: m/z=7790 (M+1)']

B odge)] w2 AAjdoA, ITO ¥ A= 25 mm X 25 mm X 0.7 mme 8] 713 9o, IT0 T HFo] {
2 110 8 713& ol&ste], &g wWHo] 2 mm X 2 mm 277} H=E dfEHYd & AASA AR =]

=
of A F wlolx el 1 x 10° torr7k HES # F §7182 A7) 110 9ol 3] P22 718

gl mE [EehA 112 T3S dghes dAAATY =R s, sr|ek 22 A 7RE e
A a3 F)AALFEAE Axste], TG a8S xS TG 5SS S

IT0 / AFFYZHATCN 5 nm) / BFF5S(a-NPB 100 nm) / AAAAZ(10 nm)/ HFZF (20 nm) / AR
%% (201:Lig 30 nm) / LiF(1 nm) / Al (100 nm)

IT0 %7 A= Ae3FUSS A8kl fsl HAT_ NS ol &3t FEaFATe] 778 5 molA FA= J3F

doe s EoF Yo 747 gAdsta, oF AerEsE a-NPBE ARSSte] Y *8}@3} Az AA T2
B oagow pdsE sk 16, 51, 66, 100, 105, 107, 1135 AM&3dte] 10 mme] FAZ A9sigich. ®3
BFTolls 2B SFERs [BHllS AHESte, =UE e [BDl 18 AHg38te] FAZF 20 mm ALVt HE
= Ausidon, F7t2 [AA $435(87] [201] 3gE Lig 50% =8) 30 nm 2 LiF 1 om 2 <4Fu%F 100
mE SAYOR Aduste], FAAL GRS Alxs it

2

4 =
Q O
Z/ \Z
Azgr
9
X =
P rg
\
X
O
\
\

9 %
Q
=4

@ ) -

NAN N @ = i/:\\i§) OO ‘ N O O N//N<>\J

pRazvseCiives O Y &
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7] AA ool wet AlZzE F71AAS S 422 Source meter (Model 237, Keithley)$} 314 (PR-650, Photo
Research) & o]&3le] A, AF 2 EES =489, AF UE 10 mA a7t HE dgS "FE A
o= Heolste] Hlawelrt. A= 3l 113} 2.
* 1
T A A A Z i cd/A QE(%) CIEx CIEy
2Ad 1 s34 16 4.24 8.09 7.64 0.144 0.154
AAd 2 slak4] 51 4.25 8.13 7.66 0.145 0.155
2Ad 3 334 66 4.22 8.25 7.75 0.145 0.154
AAd 4 81814 100 4.24 8.12 7.62 0.144 0.154
2Ad 5 334 105 4.23 8.14 7.68 0.145 0.155
A Ao 6 8}814] 107 4.22 8.23 7.72 0.145 0.155
AN g 7 3}34 113 4.25 8.11 7.65 0.146 0.154
Hlale] 1 AE-ret 4.14 5.4 4.6 0.147 0.156
71 [ 1o Yepd 294E Asudy, o] e IFFES AAAAFTA H&3 Fr)dF At G
F A o)l Biste] ¥ &, YA B T LF EAlo] FAF S¢S FA 4 v
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