SIHS31 10-2014-0028640

(19) =535 (KR)
(12) 3A53EE(A)

G

(11) FAHZE
(43) EALA

10-2014-0028640
20143034109

(51) = A58 &F/(Int. C1.) (71) &9
CO9K 11/06 (2006.01) HOIL 51/50 (2006.01) (F)H A o)X 8l A
(21) 9= 10-2012-0095303 A7 %= L9lA] & TwEda1eH 16-25,
(22) &94= 201208930 7065.(F%, HZE2E o U 1e=])
AAA A2 2012308€30Y (72) W=zt
A&
A7) 82AA FAT £IE 54, 201%F 503%F (B
AE, FAnL2dA])
43
A7) &2 71ETF SR 283, (% 817%
(%, 2==8x))
3%
7] &JAA 7157 AEARE 115, (FEE)
(74) Wz
=
AA A4 4 0 F 8 F
(54) 2ol A ANEL FI7IAALZLAE FFE € 28 T3 A7IAALFLA
(57) & ¢F
b7l x4 17 FAEE f71 A GAAE 33E 2 a5 2dshe f ARG LA HA ", old 9
slo], A7 kA "9 Ao} AF FETHo] 8y, Qg Age] AN, FEAY H 4Fass
FAAND 5 e FIEFRAE SFE D olE EFste FUIRALFLEAE ATE 5 3
[F322] 1]
R1 RZ
2 N
Ar' ~ | 7 /\ﬂ Ar2
Lt Lo 0
N /\/\ N
R3 R4
0 Z - =1

1130

,,,,,,,,,

st 10




SIHS31 10-2014-0028640

£33 79 #He
ATE 1

71 T4 1eA,

b
X
=

A 2 AFCE AR AY gE

o \\\/
R{ RS il g\j\sfg{ N
N IV /N
a "
[7% \_/ 2\ 4 13/ ~—\RM 16
v % R R

R20 R21
N
N\ [\

N

o

|

H X3kE C1 WA

A% e v]X3E C6 X C30 ofd7], AF =
v x1gd C1 WA C30 &l

C30 e 2ol 7], X3k T vjxske (3 WA C30 A|EF2gZ7], £ X3 =
ZAFEEAV] ol

R}

h
A e
y Si}L‘
9 W/
. / "\RZ“
RouAd e A2 2740 08 & 9a R g4 R e 2474 s9doz Sadx, RO
R25 R26
N\ / Y,
N
e
' CAF mE w1 WA 0309 27], AE EE wASE 3 R 30 RS,
218k s vAgE C1 WA 30 SHZAZZEA7], 2 EE% vl 2kE 06 UlA] C30 o} 7], T X3 Fi=
X @ 1WA €30 SHE okdrlol Ay, EE R WA R'E o shb: 11 ofn shist AFE Bauxe]
o] %% wadatel FrkR Aol A& He niAgE §9E 3 WA 30 AERLEY], AF Ee= viAEE
S C1 WA €30 el mAFRAAY], A% Ei= wA T FFE 6 WA 30 ofFy] Ei A E WA



SIHS31 10-2014-0028640
ghel g9k C1 WA C30 slH= ofd7E A4 4 3,

R w7 RPe N2 20 g2 4 9x, R WA e 722 =9
2 €30 &A7), A3 = vx3=E 3 WA C30 A]%i%‘é!ﬂ, 2]
o77], g w wASE 6 WA (30 oY), EE

07 FAAx, g mE B xSE 1 Y
= vx3kE C1 WA C30 FHEAZE
13kg C1 WA C30 FE|Zeler]o)a

1 3 1 3
X WA X A2 gAY B 5 ga, X dA X 47 SEHoR gadd) B dadRel,

28
‘5}{) 27 N /R ﬁ ./R30
%N—R %\ ‘}{,,SI\
YA YE e, g4, L RE g MR )
R e A8 me mx89 01 WA (30 ¢27], 28 == u289 03 WA (30 A2, A8 £ v
e C1 WA C30 SEIZAIEZLA7], A3 e v X3 C6 WA €30 oFd7], e A3 e HX3d Cl

WA C30 slEl 2ot 7]e]an,

RY 2R A2 274 o 4 93, K R R e 27 5980 $2904, A% we wAgE o1 A

R
C30 &47], A& E= HA&E 3 WA C30 A2=29A7], A% == v1gE €1 WA C30 dezAS=dd

7). A% m= wAaE 06 WA 30 ofY], X3 w= uHFE C1 WA (30 E ot 7 o] AL}, “
R'= M2 A5 25 Atole] eadixish g7 A m w3k 3 WA (30 AE2927], g =E v
35 C1 WA C30 FEEANZFZLA7], 238 == v x3E 6 WA (30 ofFH7], == X3 = v x3d Cl

A
WA C30 el zetdr]E AT 4 3,

30 31 30 31

R 2 R'e M2 gAY g2 4 9, R 2 RS 27 Egdom a9z, A8 Ei vx3w (1 WA
C30 &Z7], A3 L= v[x3E 3 WA C30 AlEF2L7], X3 == v[x3kd C1 WA C30 FHZAE2L4Z4
7], A% = W AEE 06 WA (30 oFhY], AF mE= HHFE C1 WA 30 ezl s]ol A, mE R 2

A2 AZRE a5 Alele oAkt A A3 e v XEE C1 WA C30 HEHZAZ2EA7], B

KX
A% EE HXghE C1 Wl#] €30 sE Rt 7S 4T 5 U

R U4 R M2 2AUY b8 5 9o, R WA RE 27 S380m Fad, (8 2= axdd c1 vy

C30¢] %77], A% wi vAFE 3 A 30 AZRLAY], AF w= wAE €1 WA 30 A RAZRY
47), A% m= wASdE 06 WA €30 ofY7], ®E A e W AR 1 WA €30 AE® ofrlolAY, ©

E R WA RT o= dues 2 ol syt A3 @zt o] 23 vrAadxe) Frie At X3 e
3 A 30 A EF2I7), X3 £ v)x3d %@fﬂ 1 WA C30 dHZAZ2L47], A

EES IR RN 3
EE 9[AEE §3E 6 WA €30 ofd7] e 3 = v xgE g3 C1 A €30 e ofdrE ¥4
& 4 v
37 2

[+x2] 2]
R! R2
\r/\’ 7
Ar! | | Ar?
ks | N SN
N

7 T 200M,



SIHS31 10-2014-0028640

5 R6
X!
XA
1 2 1 2 XA X3
Al oafE AR 2AY 9E F ox, A 2 Ak 77 sddem fadd, Y
"\
\_/
Nl
7 NN
R16 =
B XgE C1 WX

C30 slEl=etd 7], A& Ei= mAghd 3 WA 30 AlE2dd7], T A% T v[xghd €1 WA C30 &lE
ZAERgA70laL,

"\
N o
J Si}L
7N
1~ NN
5 21 5 21 23 R
RUWA RS A= 2AY b2 $ 9a R ux R & 717 =g4oz Faqdx, R :
R25 R25
N\ [/ \
\

' , AE £ wAEE 1 WA €309 ¢, A3 wiE HASE 03 WA 30 AFEEAT],

|8 = Hliluﬂ_ Cl W= €30 dEZAZ2L47], A3 =5 vx3d 6 WA C30 oFd7], e A3 e

shEl C1 WA €30 alEl® ofr]ol A, ®i: R A R % o= st 2 o st A%E waaxel

g Btadxtel FULR Adete] X& we B EE §FE 3 WA C30 AERELY], A3 e v X EE

EJ C1 WA €30 SHZAZ2LA7], X3 v v x3E 9 6 HA €30 o7 w8 X3 £ v X
¥ C1 ulx] C30 slEZ old7|E AT 4 AU,

o =
i, n:$L' Mo N
it

et clo

RY A R'e A= 2AY b8 = 9da, R WA R 247 S840 4904, A8 £ ax s 1 )
C30 &A7], A& == v Agkd 3 WA €30 A S=Ld7], A% == vxgE C1 WA €30 sH=ZAER
A7), A3 = HX3E 06 WA €30 oFE7], EE E W] €30 &l 2ol 7]o]aL

N
riot
£
or -
=
riot
e,
(@}
—

o

X WA K'e AZ @AY B8 £ da, X A X 44 SY8eE Baid i dadel,

R28 R30
iN—R” ici Rt
RSN TES CRE g R g,
R & 28 m= w88 (1 W 30 &27], 8 == u88 3 WA (30 AZ2L27], A5 E= 1|3
g C1 WA 030 lElRAZ 2], 28 £ 0H8E 6 WA €30 ofdy], El X E w3E Cl

W] €30 &l e 2ol 7] o] aL

28 29 2 29 . -1 =
R' 2 R'E Az 244 g 4 9a, R 2R & 27 S840z Fa9x, Mg £ vXsd 1 vy



SIHS31 10-2014-0028640

C30 &247], A% = vX3E C3 A C30 AE2Ld7], A3 T v x3E C1 WA C30 slElzAE=292
7], A% w uA3E 6 WA €30 ofdy], A w uHHE 1 YA 30 sERo™ o ALY, wx R 2
RYE N2 A% 15 Atole] eagiztel a7 A3 i ux3E (3 YA 30 AZ2a7], 2§ i ]
AgE C1 WA €30 el zAZRAs], Mg w wxgE 6 WA €30 o}Yy], B X8 == wXaE (1

%) €30 sEZold e P4t 4= glar,

30 31 30 31

RO SRS AM2 Z2AY b= 5 i, R ¥

R S AS w= wxEd 1 uA
C30 &Z7], A% L= v x1gkE 3 WA €30 A1EF=2L47], & &=

A

27 B X3 C1 WA 030 slE|ZA 2R e
7], A% w vAEE 6 A €30 ofey], A3 wi u]AeE C1 WA 30 slEzotd oA, EE R 2

2 ME AFH a5 Aol raYxtet A A% e vAEE (1 WA (30 SEHRAZRLAY], EBE
A8 BE= HA g C1 W] C30 S =otdr|E 4%
R A R A2 AU 08 5 o, R U RE 27 58802 $a94, A8 == w89 1 uA
€309 &77], g wE vXgE 3 WA €30 AZF2LA7], X% = v xgkd (1 WA (30 e 2A 2
A7), A%k E= v A3k 6 WA €30 oFE7], HE X3 wE v[X|3E CL WA C30 sEH= o} 7]o] A, B

= R WA RF o= v o ox syt 2gd @adxte] o%
| =

& B} ke dgste] A w
ABH S €3 WA (0 AFEAWA, A e UADE STE (LA G0 ANZATEADA, A2
E w3 06 X 030 oby] i AE mi wAgE §3H8 C1 WA 30 AHE ojurlE ¥4
@ 4 A
37% 3

A7) FARALFLAE S &7 TR FAEE 3gE Tl Add ojx sl RS 5o
e F7IAAL G aAE S E.



SIHS31 10-2014-0028640




SIHS31 10-2014-0028640

T8 4
A1 WA A3 F o= st o] wWE FAALFAAE FFES e FU|AAEF A},
AT 5

AR, A2AF L ALAST A2AT Aolo] W i 8] §7185S TS f71AANFRA ] 9



10-2014-0028640

5

=

=

N

prn
[=)

wjr
el

BH
o

Foll 311 A,

[e}

TR

A5

23|

el
Nlo

No

o ghefA,

5

A7 8

A6

il
o

g Al A
7] & &# ofF

B

=K

Z
Ll

[0001]

B

K

ALY
3} v

[e]

1 % LCD(liquid

o] §7|EL A=Y B

| A=A v

°

= =

k-1R°15
FAAAR G2 A E F71RAE AA LEAG ARA GH rolxw

3] ¢FEz}al(anthracene) ] ©AA

9

°f 9
°f 9

| wElolERREe| WS AYIdHz 53
517 913p, 1987) ¥ o]%

=4

o

=4

[e)

o

& 7

o}

H
Z7]EL(OLED; Organic Light Emitting Diodes)

o A
=2 19631 Pope

[e]
Ext 3yl B(C.W Tang)

‘IT

NESE=PY
ro

hyA

= el A 5 v

FAI

e RER
A

2 A

3L
w2 T

s

S

=

=

dol7t 75
]

A90] H&skE

3L

=

=1]
==

]~

A=}
=

=S RE

)

crystal display)7} @A) 718 Ho| 2olu
(C.W Tang, S.A Vanslyke, Applied physics Letters.

AAGY 22 G Al ofEwe] 3

Hl 4 7] =
ARst A}3| o
1 7| AR AE

AAEA Aokt

ks

[0002]
[0004]
[0005]
[0006]

i

olo

A

=

oA 712 G4 dA

o

jg,z
(=aE)B4d=2 34 v

=13
=

+od

3

e

i<

FE

Fow FEHEn.

s}

[0007]

Aej7h 3 A= o AAET. e

&

=
K3

A}
™

o] 1:30.%

Tl v

Ak
=]
K

)

9 Ael o7

=]
=

%1—

[0008]

L

L

oA

FEll A 71AdE =

2

=
, 45

A

1

[0009]



[0010]

[0011]

[0012]

[0013]

[0014]
[0015]

[0016]

[0017]

SIHS31 10-2014-0028640

E)e M=ol Wi Aed A dux7t solef gttt AFasd dFaso] S dFEHo] gEFs v
2 gen} AR 255Ed & p45d, 99, 4o Hden 58 45 AUt e sAE B
Zol o} glo] ko] AlF 3ttt
wg o] g
A5 A
wowwe 4714 ey 2 AR 43 Sesel $ek, AFF JH ouAZ o AguYAn ¥
Fage 4 AL ¢ e TAERA B3 A4S B 5 AE 419 RLAE B4R D olF X &
ZNA7N G2 E AT S drk
Tk 2 IS frArdgAaate] AAeEEARY, EFEARe] AHEE ¢ e 1SR AR IEE 2
oF EFet: f7147) WPLAE ATT 5 AT
A2 HE =8
2 e o SHo| a2, 3y P24 12 FAEE FUAATFLAE SRR AlEE =
(22 1]
R! R?
N n
Art (//\ 7 I/\ﬂ Ar2
LU Uod K2
N /\/\ KN)
R3 R4
&7 22 104,
5 RG
,,xl/
A 3
1 ; 2. = 1 2 XA X3
Al oafe Az At vE £ oda A 2 aE A7 Bgdes padd, S
"\
\_/
N |
7 NN
R16 =

T HAEE 1 WA
C30 alelzold 7], A& E= HA ke 3 WA €30 Al22¢d7], T A8 T v XS C1 WA €30 &lH

BAZ RS 70]AL,



[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

SIHS31 10-2014-0028640

! , X3 m uxskE C1 WA €309 <
A% == v X3E C1 WX C30 FEHZAE=2LZ7], A

Z17], X3k e v x3E 3 WA 30 ANEFRLA,
3l = v X189 C6 WA €30 o}FY], = X3 e

W2 3E C1 WA €30 AEl® olslolAY, EE R A RTE ol a1 o dur) AfE wauzte
0|93 BadAel 27lw Adele A8 wi uAsE §3E €3 WA (30 AZRAAY], AF T u Ao
SEE CL WA €30 AElwAZRAAs], AF wE vAaE §3E 6 WA (30 oky] il AF E: H)A
S8 9 1 WA 030 AE2 o}d S FAT 5 9,

R U4 R A= 2AY b8 & 9, R WA RS 77 Sgdon %%x, A% w wxgE c1 U
2] C30 &A7], A3 EE HX g €3 Jl=] C30 /\]%i%}ﬁﬂ, X3k = )8 C1 WA C30 SEHEAZE
ob717], A% wE wAFE 6 X (30 ofy], Ei: A3 Ei A gk C1 WA (30 slE ot

1 3 1 3
X WA X A2 gAY B 5 Qa, X dA X 47 SEEeR gadl) B daddel,

28

5}{) 27 N /R N _/R3O

,%,N_R %7\ S|\
VoA Y ke, @A, SR me PR g
R' e 28 me= mx8ke 1 WA 30 &7, 28 = lﬂﬁ%E C3 WA €30 AlZ=uA7], X3 Ei= H|x
28 €1 WA €30 sElEAZRSDY), MG EE o 1 f (6 WA €30 ob&7], T A3 mE XA Cl
WA €30 sfElZole 7o,
R™ 2 R'e A2 274 b8 5 da, R 2R E 47 58902 5497, 03 = 0xgd 1 WA
C30 &A7], A% w= v A3 (3 LHX] C30 AlZ=2¢47], A3 E= v X3 €1 WA €30 e A 2242
2. A% me uASE 6 A €30 oFdy]. A = mASE 1 WA 30 FE 2ol o] ALt R 2
R'e A= Afs 1 15 Atole] whagizte} 3 23 i Hx8E (3 YA €30 AZ2o7], A3 e u)
A C1 WA €30 slElRASFRAAY], (& w v XFE 6 H €30 okLy], T A& w HXFE Cl
Ul €30 el Zol g WY ¢
R' 2 R'e Mz g7 ge & g, B2 R e

xgke C1 LHX] €30 oﬂEl 1 =244

e Nw AFERL 25 Apole] FagAst i A wmE AR €1 WA 30 AHRATFReAs], wi
A8 w wARE 01 WA 30 dezoldr]s g4

ROUA R'E A2 2AY B8 4 93, R WA RE 47 g8z 549%, A3 £= 0288 1 U
C30¢] 9H717], Agk wE WA 3 WA €30 AFREDY], AP EE m A8 C1LlA 00 2R
27), A wE wAE 6 WA €30 ofgy], mi= dz okdrlol A, &
R WA R'F o= shbs 1 o skt At 23 A 22 Agelel A Ee
Bl 3 (3 vlA (30 NFREAY), A3 SARE SR 1WA G0 ANEAZERA, A
T v xgE §3E 6 U] €30 ofdr] e X3 Ee vXEE §3E €1 WA C30 FHZ ofHrE F4
@ % 9k,

A7 HIAAEFLAE SE 8] 7R 282 #AEE fUIAARERARE Seed 5 sl

_‘IO_



SIHS31 10-2014-0028640

[0026] [F24] 2]
R R2
S A
Ar < | " N )—Ar
N S N
/K
[0027] R? o
[0028] 7] F2A 2004,
5 RG
X
N
1 2 1 2 XA X3
[0029] AR ACE MR Z2AY e Fodx, A 2 ArE 47 BEdoem Fadd, Y
R1\2 R15
@ 5 \/
y Si/ N
B NA I
/ "‘\R14 /—
R13 R16
2 €30 o}&7], X3 wE HX3E C1 A
€30 slEZold Y], X3 = nx3E (3 X (30 AE2UA7], = X3 == ¥ X349 C1 WA C30 3
2AFRdA 70|
"\
A e
P Si}‘L
W 7N
5 21 5 21 24\ "\RZ“
[0030] RO UAl RS A2 2AY o2 & da R UiAl R & 747 =gdxoz Fadx, R
R25 R26
N\ [/ \
N
o
' , A% = vxEE C1 R 309 &47], AF EE vXFE 3 WA 30 AlERELT],
28k e v X3kE C1 WA C30 SE2A|F2dZ2 7], X8 == v xsHE 6 WA C30 ofd7], =& X3 ==
w2 gE 1 WA €30 FEE ol&lol A, E= R WA R % ojn shibs 1 ol iyl AdE szt
o] -3 whadatel Frt2 Agsle] Ag T v XFE §TE 3 WA 30 AF2LA7], A T v XTE
S8 C H%X] C30 FEHZAEZLZA7], X =& v XEE g3 6 A €30 oFHr] e X3 & H]X
3§ C1 WA C30 FHZE of27E dAAT F A,
[0031] RZ ) RPe Az 2AY b2 4 9, R- WA RS 717 =ddoz 5294, 2§ w== 0x3kd (1 U
2] €30 &47], AF FEx= v[x]EE €3 WA C30 /\]—%i%}%‘ﬂ, A3 = v X3E C1 A C30 3HEAEZ
A7), g TE v XEE 6 WA €30 ofH7], e XF T v xEE C1 WA C30 e =old7]o]lx

_11_



[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

SIHS31 10-2014-0028640

1 3 1
X WA XE AR 270 b5 4 9da, X WA X 474 53408 ghdx e dadate|a,

R28 R3o
iN R%7 ic: NS(
YA Y e, e RO 7R g

R' e 28 me mx89 01 WA 30 ¢27], 28 == u)289 03 WA (30 A22Ud7], A8 £ ¥
gy €1 WA €30 SElzAZFRdA7], X8 = v x3E 6 WA €30 ofd7], EE X3 EE HX3d Cl1
W#] €30 sl 2ol r]o]a,

28

R 2 R'e A2 27 b & 9a, R 2

R , X T vx3E 1 WX
30 &427]), A3 w= vx3E (3 YA (30 AEF2L47], X3 =

A
B X3 C1 WA €30 FEHZAI =S

‘)

8

71, A@ mE wHEE 6 WA (30 obdy], AT m= wAFE C1 A €30 el Zobd 7o A, g
R A% 295 285 Abole] dagash g7 A8 wi v 03 WA 30 A22e0r], A8 Ee )
A8 C1 A €30 el 2AZRAY), A% m vAFE 06 WA €30 okA7], EE X wE wHEE Cl
WA €30 sl o) g4 4 9l

R' 2 R'e Mz g7 b8 & g, R 2R e 47 59502 $a94, A w2 08 01 WA
€30 7], Mg m WA €3 A €30 AFRAAY], A m 0ABE 1 WA 30 A=A FRAY
71, Ag mE AR 6 WA €30 oFy], g mE mHFE €1 YA 030 sEzetd oA, EE R Y

R M2 AfEa 15 Abelo] jFadxtel g4 X3 s wx3ke (1 A 30 sleazAZ24d7], £
A s HXEE C1 WA 030 dERetdr]E 38T ¢ 9,
ROUA R'E A2 2AY 08 4 93, R WA RE 47 g8z 549x, A3 £= 0288 1 ux

C309] &477], X8 = v XgE €3 WA 30 AF2LA7], A8 T uxgkE (1 WA 30 SHZAFEY

A7), A% m= wH@E 06 WA 30 ofL7), mi A mi wHEE 1 WA €30 AEE ofr]ol AL, ®

R UA R'F o s o syt A%E wA9Ae] o]2d SadAe) FhE Afete] A Ex
] r

L
T v g %@% 1 WA €30 slH=AIZ=SZ7], A%

= 7

X gE g3 €3 WA 30 AlERLAr], A3
T HASE g3 6 WA 30 oFFY] EiE X3 mi v xS §3E C1 WA €30 sEHR ofdrE A
g 4 9t

_12_



SIHS31 10-2014-0028640

0038] 7] HAIRAEHLAS BFEE ) FRA0R HAHE FFE FolA A9 o shtel  ck,

| .
N M E
2l 7
3 E I
[0039]

_18_



10-2014-0028640

5

=

=

H

e
=)

= No o
_ A o
o ~ ~
.M oF oF
o oo
Gl {F =0
wm o
~ I Mo
o B
ol
+ &
roowF
ol = -
i v X
el < @o
al
T D
oy N ]
T ~
G e
= A
z =7
T =
= MK 4
N r
oE = AR
N
) =
= %
_ i X
o R
= m ~
st X5
- ] =
)
3y
=3 S Ho
_ B
mm Nr o=
N ) M
mo v oF
Tow
TR g
T (B R
Gl - U
o) Mo m) o

[0040]
[0041]
[0042]

ATt

o]

=
T

F71AAEF A7) Agd

o]

=

[<

oA el 1
— 14_

=
K3

=
o

o]
H

=
5T

g

&7 FAAE

o
R

[0043]
[0044]
[0045]



[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]
[0058]

[0059]

[0060]

SIHS41 10-2014-0028640

®oage 424 gy L Adst B £l $E, AFG H ouAst wob AguBAnel wy

EES WPND S Qe BAEZA BYF S 8 5 b AU YLAE SFER 2 oF EFets 7]

WeFaAE A 5 Ao

G B wRe f7A7 R gade) AAEEAEY, 4FrsAnel AsE A 499 E GFE o
hyA

12 2 gl o AAjde] wg Fr]AAE AR dHs YEhd i Eelt)

%2 2 o9gel te o AAdel BhE AR e wHg el auselt

T
off
o
1,
2,
<
L
ol
4
2

3"..
(o
T
oo

=

B owRe G WHE A G m el A AAAE A e o 5 AN s e
Aol FAsA AWsad @ e, ol ¥ owne 549 A4 Fed ga @4stes sol ok,
Woumel Abg /1% el EPEE RE WH, #EE O AR TP oz osisolol @,
W ARyl glold #uE FA J1&el U@ TAH Aol ¥ wne eX% 58 & dvka we
= A9 0 AR dee A

S, olstel A AHER AL, A2 53 ol AFE @S ol W PHLLES Mysd Agd

AT, 7] FHLLES 37 FolEel s @AHAE vk 7] §oIEE shie PHALE dE T

HezrE TS BHoRw ASHT, o Fol, B wwel Fel WMAE Holux LowA Al FHL
:: 222 BEE £ A, A Az FHLAE Al FHesE 9EE & A

w3, ol fx Ao "gAHel ATAY "AFHe" gdrkn AFE wel:, 1 e 7
Haxel mw Ao AW Ex Qo] A% Y Ase] G4sol AAY AFHo] 9g FE AAW, 6] TE
FHex7t  EAR FE ek olsiHoler & Aot

Wl mae Tl s sl EaK 9t @, B4e] wde LAt B ZQdA, "EgeT ©
ST Fe) golt WAl AR 54, 23, @, BA, PALLs, $F EE o]5S 2E Aol
EAFe AQSHE AoA, s} EE 1 o4 B 5450 &4, A, 54, 7Hes, BE EE o
S 2E AT FA EE ¥} b el WA 2 Aow olsolop )

Aol A A g ol gk o] Aort glE g, A3 e I5tE FY Aok s Favt T4, &
2A7], 3|=EEA7], obvwr], C1 WA €30 ofwl7], YE=Z7], C1 WX A=7], €1 WA €30 017271 Cl
W= €30 &AA~-7], €3 WA €30 AZFZLZA7], C1 WA C30 S| ZA 27, 6 WA €30 o}=~7], C1 W
Al C30 &El = ofdr], C1 WA €20 &=A7], C1 WA C10 EFYEFLEZLAY] = Aojwr|= xlﬂ%l A&
o) gt}

wek A7) X338 q2A7), S EEA7], olux7], C1 WA €30 o}wl7], €3 WX €30 AH7], C1 UlA 30 &
Z7], C1 WA 30 &AAH7], €3 WA C30 AZ2LZ 7], 6 HA €30 o}H7], ClWﬂ(ﬂ)%éMﬂ,Clm
A C10 B EF2d77] e Aoliy] T AT F 79 X377t §3Fo nelE AL = Qo).

2 AN EE RS FEe] st gl @, Shbe] 28] Wl N, 0, S % PR o] o) oA Hes
= EHZ dAE 1 WA 1 gHste L}Dizl“ EJiOJ A ou|git},

B AN TolEe] 2ielw Rl AoVt Qe @, F o4l AWt AdsR ARHe] AAY, E
oVgel A@r} Fysel ARHel g AL Anldt,

2 AN S (alkyl) 7" RS Tt gle 7, ANS "elearlE v diy.

e,

271 oWt olF Aoy AEddS 8t YA Z2 "E3t dZ(saturated alkyl)7]" & = AT},

7= Aojm e olFAY e AFATES XSt dv "EX3 &2 (unsaturated alkyl)7]"Y FE
AT},

"dAD A (alkenylene) 71" = HoJE F /e ©@AAAT} Hojk st BA-EA o]F AFo R o]FoRl g
715 ousie |, "d7)d AW (alkynylene) 71" = HAX F Il @Yzl Hojw e wai-gha 4 Ado
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[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

SIHS3d1 10-2014-0028640

[e)

o
lo
(ot
%
o
tlo
>,
oo
et
o
30,
v
-4
__>|“_',,
o
[o

2 F%9 A EE Cul, 1T0(UF 4 A8HE), Sn0, 2 Zn0s} e
Y A4 ARE E A FF BB FAE 10 A 200m 7 skgrE s

= ABRAE deV HRRe] d9eE e w5, o

KSR -
=] ~ =]
4% & A AR CEE, Na, NaK &=, Z&, vtdls,
- L
=] "

=
o

Jatoltt. Mol F7E 10mm WA 1, ¥k

}oolge] Aste whgAslE 108 ool YEAES A
= e}
v s A= 10 WA 400nm oft. o3k =2 88kz V)dS2(CVD), =24 7145 2(PVD) T 7S
< =] o
= H

A T =A2A N,N-dicarbazolyl-3,5-benzene(mCP), poly(3,4-
ethylenedioxythiophene) :polystyrenesul fonate (PEDOT:PSS), N, N -di(1l-naphthyl)-N,N" -
diphenylbenzidine(NPD), N,N'-tJd<d-N,N'-t](3-w€#d)-4,4'-t]o}u] =n]H D (TPD), N,N'-tJ#d<d-N,N'-tJr}
Zel-4 4'-t]olu]=v]Hd, NNNN-HEZ-p-5H-4,4'-tolu]=n]dd, NNNN-tHEZHL-4 4" -t]o}n]
HiEld, Z9(11)1,10,15,20-8l Eekad-21H, 230- 29" &3} 22 ¥9 & (porphyrin) 8t¥tE =4, F4 ==
S el W 3xfobHl & A A, 1,1-H] = (4-t-p-E ol =3 ) A ZEZ 4L,
NN N-EF(p-E&)otdl, 4, 4', 4'-E2[N-3-HEdd)-N-Hdolr| = | Eg s do}rl 7 2 Egjoldoldl
SA, N-ddvtERE 2 Eeu|drtEntES e JtEnE A, FaE TEEA oM, FE|ZHREA ol
e ZERA ol FLEA, 2EWZE oyl FXA, ol a~"dulA fXA, WIS Agolvlyl ~EE obvl

shgt=o] A, R ALY 5= 5 7 A

o

Ax 44 2" 2 A diphenylphosphine oxide—-4-(triphenylsilyl)phenyl (TSPO1), Alqgs, 2,5-to}d A=

do

s
A (PyPySPyPy), HZF 2 #u|o|El= 3}3&(PF-6P), Octasubstituted cyclooctatetraene 33&(C0Ts)S & <
011;]_
S .

oy R AARgRA QolA, AR FAF, AR FEF, 3T FEF L AT 295 PSS
29 S} o] FRE FRIE WY FOR FYRAY, EE T 438, PolF FH HYES I
©uge) Zow pAE 4 Y

wARRA dE 5W FY FRAR, FPSUA, Ao Mk, f7) Adeels R FF AL Ak B
ot PAdezt, EA AFE, ZrusAeloA dFE, AEA Zrusels 3FE,

bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic), tris(8-hydroxyquinoline)
aluminum(Algy), PEZA, #AGERM, dA, 4, AL, 224, F8d 9 JFAyazEd 22 ozt
g S3HE, FAEAdS 22 S uddd S5HE, 1,4-¥92 -H"zE—)WAl, 1, 4-9 A d-m " 2 E ") Al
1,4-¥2=4-v -5~ d-2-SAE ) AAl, 1,4-09]2(5-2d-2-SAE )i, 2,5-H| 2= (5-t-F-E-2-H =2 SAE
2)rtel e, 1,4-t)ud-1,3-FEfr)el, 1,6-t9d-1,3,5-3AER S 1,1,4,4-e| E&bo -1, 3-F e Q17 22
AL |G A e, FAl FEA S S52A, Fuid AL, fAolxHEATE AA A oleHE
Arolose A, Feua Az, SAMAERA Ax, AW A%, A2usEd Ax, LA A%,

1,
AR ShebE, 2P A, A9 R e, SAHE 39E & & 7tk

Boage e flAANGLAE SRS AT SAU dse]l Y4B 5+ gomz, ww Py FH| 3)
Ak, VE(pin hole)ol A gl #AF utoz Folshll & & A= o] At



[0091]

[0092]

[0093]

[0094]

[0095]
[0096]

[0097]

[0098]
[0099]

[0100]

[0101]

[0102]

[0103]

SIHS31 10-2014-0028640

[2A] ]
ojst, AArldlE ko] el mE {FUIAAEFLEAE e B olE Tk e
WS S AR Ay, a2y o dAE A% ZozA old fste] B wHel Revt 94

Aol o,

Ao 10 sgtE 19] 94

[

(1) Az 1-1 : =744 1-1 A4

Br N Br | N Br
B * B — B
= = r

1-1

2,6-dibromopyridine (10g, 0.042 mol), 2-bromo-6-iodopyridine (23.8g, 0.084mol), Copper(II) (1.3 g,
0.021 mol), Potassium fluoride (2.4 g, 0.042mol)3} 2,6-dibromopyridine g9 DMSO 30mlS ¥ 130CeA
wdtste] WESAIFT. Wb FE F WSt SRHTE Y FE35te] Z9Y HAl(n-Hexane: methylene

chloride)slo] FA 1-1& 11.4g F53A Y. (58 70%) (m/z=388.9)

(2) Az 1-2: 3}3tE 19 A

N e
Br : T :
NN

=744 1-1 (10 g, 0.025 mol), 2,4-diphenyl-1,3,5-triazine (11.6 g, 0.05 mol), Copper(I1I) (0.8 g, 0.013
mol), Sodium hydride(1.2 g, 0.05 mol)°ll n-HexaneS FZFAl 1-1 g 30ml ¥l 12A13F o]A A Sol A ul
Hksle] WESAIF Y. WhS E3MEC ES WS SuE wE HUtsle] & F 79 A A (n-Hexane:methylene
chloride)dle] 33&E 15 10 g 531tk (58 60%) (m/z=695.25)

H-NMR(200MHz, CDC13): & ppm 1H (7.82/M) 2H (8.12/D, 7.97/M, 9.26/D, 9.04/D) 4H (7.41/M) 8H (8.28/D,
7.51/M)

[M+H]+: 694.77

Ao 2: 3gtE 29] 944
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[0104]

[0105]

[0106]

[0107]

[0108]
[0109]

[0110]

[0111]

[0112]

[0113]
[0114]

[0115]

SIHS31 10-2014-0028640

=7+ 1-1 (10g, 0.025 mol), 4-bromodibenzol[b,d]thiophene (13.1g, 0.05mol), Copper(II) (3.1 g, 0.05
mol), Potassium fluoride (2.9 g, 0.05mol)¥} F7HA] 1-1 g DMSO 30mlS Wil 130ColA ik sho] Wkg-A|
Ak, ks FE F Y7 §o] SHFE ¥ FE319 25 AAl(n-Hexane: methylene chloride)dle] 33H&E 2
2 10.4g 53T, (58 70%) (m/z=597.13)

H-NMR(200MHz, CDCI3): & ppm 1H (7.82/M) 2H (7.61/M, 8.31/D, 8.47/D, 8.45/D, 7.98/D, 7.52/M, 7.50/M,
7.00/D, 8.90/D, 7.63/M, 9.04/M)

[M+H]+: 596.75

Aol 3: Bgte 49 A

=74 1-1 (10g, 0.025 mol), Thiol =] (18.4g, 0.05mol), Copper(II) (3.1 g, 0.05 mol), Potassium
fluoride (2.9 g, 0.05mol)™ Z7kx] 1-1 g3 DMSO 30mlS 2 130°Col|A wylsle] whEA T ¥le Z8 =
W7t ste] SHFE Y FF3e] 29 AA(n-Hexane: methylene chloride)dld] 3% 45 13.1g 5533
. (5% 65%) (m/z=809.11)

H-NMR(200MHz, CDC13): & ppm 1H (7.82/M) 2H (7.00/D, 7.63/M, 8.90/D, 8.51/S, 9.04/D) 4H (7.52/M,
8.45/D, 7.50/M, 7.98/D)

[M+H]+: 809.04

Aol 4: Bgte 99| A

=24 1-1 (10g, 0.025 mol), 5-(4-bromophenyl)-5-phenyl-5H-dibenzol[b,d]silole (20.6g, 0.05mol),
Copper (IT1) (3.1 g, 0.05 mol), Potassium fluoride (2.9 g, 0.05mol)™} FZHA] 1-1 g DMSO 30mlS ¥
130Coll Al wykste] HESA AT, ¥be T8 = Y7 3to] FRHRTE Wi FE39 28 GA|(n-Hexane:

methylene chloride)ste] 3H3E 98 14.5¢ 5319t (58 65%) (m/2=897.3)

H-NMR(200MHz, CDC13): & ppm 1H (7.82/M) 2H (7.55/D, 7.46/D, 7.46/M, 8.90/D, 7.00/D, 7.63/M, 9.04/D)
41 (7.55/M, 7.89/D, 7.61/M, 7.33/M, 7.52/D, 8.40/D, 7.37/\)
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[0116]
[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]
[0126]

[0127]

[0128]

[0129]

SIHS31 10-2014-0028640

[M+H]+: 897.21

Al 5: 3§te 109] §HA

(1) Az 5-1: F3kA] 10-19] 34

Qg By

ZZHA) 1-1 (10g, 0.025 mol), 4-bromodibenzolb,d]thiophene (6.5g, 0.025mol), Copper(II) (3.1 g, 0.05
mol), Potassium fluoride (1.4 g, 0.025mol)¥} Z=7+A] 1-1 g DMSO 30mlS ¥ L 130ColA] nykato] Hk-S-A]
Zok, WS 8 & Yz st FHSE Y FE8e] 29 A A (n-Hexane: methylene chloride)dle] F7+A]

10-1& 6.6g 533t (& 54%) (m/2z=493.02)

10-1

(2) Az 5-2: 3= 109 A

—_—

Z7F4) 10-1 (10 g, 0.025 mol), 2,4-diphenyl-1,3,5-triazine (5.8 g, 0.025 mol), Copper(II) (0.8 g,
0.013 mol), Sodium hydride(0.6 g, 0.025 mol)°l| n-Hexane< Z7HA 1-1 g“1r 30ml @ar 12A17F o] A4 F}

A skdel MEAZT. e R E4 WE SN UT W] F5 £ LY AACHEmethylene
chloride)dlo] & 10 10.3 ¢ 53U, (& 64%) (m/2z=646.19)

H-NMR(200MHz, CDC13): & ppm 1H (8.12/D, 7.97/M, 9.26/D, 8.90/D, 7.63/M, 7.00/D, 7.82/M, 8.31/D,
7.61/M, 8.47/D, 8.45/D, 7.52/M, 7.50/M, 7.98/D) 2H (7.41/M, 9.04/D) 4H (8.28/D, 7.51/M)

[M+H]+: 645.76

Ao 6: 3pstE 119 A

(1) AZx 6-1: =7HA 11-19] 34

11 T4

=4 1-1 (10g, 0.025 mol), 5-(4-bromophenyl)-5-phenyl-5H-dibenzol[b,d]silole (10.3g, 0.025mol),
Copper (IT) (3.1 g, 0.05 mol), Potassium fluoride (2.9 g, 0.025mol)3} F3+A] 1-1 g DMSO 30ml<S Y

130CelAl ugk spo] HEEAIFTEH RBEE 5 F ¥4 sto] FRTE Y3 FE3te] ZE AAl(n-Hexane:
methylene chloride)dte] F7HA 11-1S 10.4g =539k, (58 65%) (m/z=643.11)
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[0130]

[0131]

[0132]

[0133]

[0134]
[0135]

[0136]

[0137]
[0138]

[0139]

[0140]
[0141]

[0142]

[0143]

SIHS31 10-2014-0028640

() Az 6-2: 5= 119 A

=74 11-1 (10 g, 0.015 mol), 2,4-diphenyl-1,3,5-triazine (3.4 g, 0.015 mol), Copper(II) (0.5 g,
0.0075 mol), Sodium hydride(0.36 g, 0.015 mol)°l]l n-HexaneS =7+ 11-1 g% 30ml 2iL 12417k o] A
Soll Al ngkste] WEEAIH T WS E3E ES WHg &WlF wE HUtetd & F 729 AA(n-
Hexane:methylene chloride)dle] 3}&%E 118 7.6 ¢ 533, (& 64%) (m/2=796.28)

H-NMR(200MHz, CDC13): & ppm 1H (7.55/M, 7.00/D, 7.63/M, 8.90/D, 9.26/D, 7.97/M, 8.12/D, 7.82/M) 2H
(9.04/D, 7.41/M, 7.33/M, 8.40/D, 7.46/D, 7.55/D, 7.52/D, 7.61/M, 7.89/D, 7.37/M) 4H (8.28/D, 7.51/M)

[M+H]+: 795.99

AAle 7: B§te 149 §HA

(1) Az 7-1: F3kA] 14-19] 34

Bwa

1-1 14-1

=7+ 1-1(10 g, 0.025 mol)3} Carbazole (4.1 g, 0.025 mol), Zw] Pd2(dba)3 (0.68 g, 0.00075 mol), P(t-
Bu)3 (0.5 g, 0.0025 mol), Sodium tert butoxide (2.8 g, 0.03 mol), =%tA 1-1 g3 Toluene 40mlE il
0TAA 4A1ZF &<t mubste] HbEAFT, HbE TR F SHFJE d FE559 2 GA(n-Hexane:

methylene chloride)ste] 314 14-1<8 10.7 g =589 th. (58 90%) (n/z=476.06)

(2) Az 7-2: 3= 149] A

ﬁ

b4 14-1 (10g, 0.0209 mol), 4-bromodibenzol[b,d]thiophene (5.4 g, 0.0209 mol), Copper(II) (2.6 g,
1 mol), Potassium fluoride (1.2 g, 0.0209 mol)¥} T3ZHA 14-1 g% DMSO 30mlS ¥l 130CoA] uwks}
HEEAI AT, 9 TR F W7 slo] SR8 ¥ FE35te] 2§ A (n-Hexane: methylene chloride)3d}o

3 E 148 6.3 ¢ 539 H. (58 52%) (m/2=580.17)

H-NMR(200MHz, CDC13): & ppm 1H (7.98/D, 7.52/M, 8.45/D, 8.47/D, 7.61/M, 8.31/D, 7.00/D, 8.90/D,
7.82/M, 9.30/D, 7.57/M, 7.64/D, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 8.12/D, 7.29/M) 2H (9.04/D, 7.50/M,
7.63/0D

[M+H]+: 579.70
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[0144]

[0145]

[0146]
[0147]

[0148]

[0149]

[0150]

[0151]

[0152]
[0153]

[0154]

[0155]
[0156]

SIHS31 10-2014-0028640

Aol 8: sH3tE 19| A

(1) Az 8-1: F3kA] 19-19] 34

SN
N ) N L N‘\Kiiiijx“iii:EEFl
Br 9 gs

5-bromo-1-phenyl-1H-benzol[d]imidazole (10 g, 0.036 mol)3} Carbazole (6 g, 0.036 mol), Zvll Pd2(dba)3
(0.98 g, 0.00108 mol), P(t-Bu)3 (0.72 g, 0.0036 mol), Sodium tert butoxide (4.1 g, 0.043 mol), 5-
bromo—1-phenyl-1H-benzo[d]imidazole g% Toluene 40mlE 2L 80ColA 4A17F F<F wHkste] HEEAIF T},
WS 28 3 SFFE Y FE35le] Z9] A A (n-Hexane: methylene chloride)dte] 7+ 19-1& 13.8 g

S8k, (58 92%) (m/2z=359.14)

(2) Alzxd] 8-2: 3}t 19°] A

=N
4 g i g
5 LS @l N —

1-1 191

=7H4) 1-1 (10 g, 0.025 mol), S7HA] 19-1 (3.4 g, 0.05 mol), Copper(II) (0.5 g, 0.0075 mol), Sodium
hydride(1.2 g, 0.05 mol)°] n-Hexanes Z7F4 1-1 g 30ml YL 12A]7F o)A A 3lol A wukale] WES-A|
Aok, whg e E5 vk &uF whe HUhetel & 5 ZEl AAl(n-Hexane:methylene chloride)ste] 3}
SHE 198 15.1 ¢ #5390 Y. (558 64%) (m/z=947.35)

H-NMR(200MHz, CDC13): & ppm 1H (7.82/M) 2H (9.04/D, 7.29/M, 8.12/D, 8.55/D, 7.25/M, 7.33/M, 7.94/D,
7.50/M, 7.63/D, 7.70/S, 7.15/D, 7.59/D, 8.12/D, 7.45/M, 9.26/D, 7.97/M) 4H (7.50/D, 7.58/M)

[M+H]+: 947.08

Aol 90 §hE 209 FA]

(DAZ 9-1: FIHA] 20-19] 34

=704 1-1 (10 g, 0.025 mol), =%FA] 19-1 (3.4 g, 0.025 mol), Copper(II) (0.5 g, 0.0075 mol), Sodium
hydride(0.6 g, 0.025 mol)oll n-HexaneS S7rA] 1-1 g3 30ml ¥aL 12A]7F o4} A A dlo| A nukasle] HES-A

Aok, Wb el 5 vk &vF whE HUletel & 5 2% AAl(n-Hexane:methylene chloride)dte] <
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[0157]

[0158]
[0159]

[0160]

[0161]

[0162]

[0163]
[0164]

[0165]

[0166]

[0167]
[0168]
[0169]

[0170]

SIHS31 10-2014-0028640

A 20-1 & 10.7 ¢ 53 Y. (& 64%) (n/z=668.13)

(20) Azl 9-2: shgt= 209] A%

ZZHA 20-1 (10g, 0.0149 mol), 4-bromodibenzolb,d]thiophene (3.9 g, 0.0149 mol), Copper(II) (0.47 g,
0.00745 mol), Potassium fluoride (0.8 g, 0.0149 mol)3} Z=%FA] 20-1 g3 DMSO 30mlE& 2aL 130TColA uyk
o] WHSAIFTE, WS 8 T WZhsle] FH4E Y@u F335le] 24 A (n-Hexane: methylene chloride)d}

o 3I3HE 202 8 g 5. (& 70%) (m/z=772.24)

H-NMR(200MHz, CDC13): & ppm 1H (7.70/S, 7.94/D, 7.33/M, 7.25/M, 8.55/D, 7.00/D, 8.31/D, 7.61/M,
8.47/D, 7.29/M, 7.63/D, 7.15/D, 7.59/D, 7.45/M, 7.97/M, 9.26/D, 8.90/D, 7.82/M, 7.63/M, 8.45/D,
7.52/M, 7.98/D) 2H (7.50/D, 7.50/M, 9.04/D, 7.58/M, 8.12/D)

[M+H]+: 771.92

Al 10: 3H§hE 239] §HA]

ZZHA] 1-1 (10g, 0.025 mol), 2-bromo-5-phenylthiophene (11.9 g, 0.05 mol), Copper(II) (0.47 g, 0.0075
mol), Potassium fluoride (2.9 g, 0.05 mol)¥ =74l 1-1 g DMSO 30mlS @iz 130CeolA nlykalo] Hk-S-A]
Ak, g TR F Y go FHTFE €2 FE3M] 2§ Al (n-Hexane:methylene chloride)dte] s}3h& 23

$ 9.6 g FEYU. (58 70%) (m/z=549.13)

H-NMR(200MHz, CDCI3): & ppm 1H (7.82/M) 2H (7.41/M, 9.04/D, 7.45/D, 7.97/M, 9.26/D) 4H (7.51/M,
7.79/D, 7.73/D)

[M+H]+: 548.71

2 o] AP 2 AR aLdo|A] 2Ao]= Fol= ofgllel AU,
NPB: N,N'-Bis(naphthalen-1-yl)-N,N'-bis(phenyl)benzidine
Ir(ppy)3: Iridium, tris(2-phenylpyidine)

Balq: Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum

_28_



[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

SIHS31 10-2014-0028640

Alg3: tris(8-quinolinolato)-aluminium(III)

CBP: (4,4-N,N-dicarbazole)biphenyl

ARG 1 35E 18 WEEo SAE ARE Fto] Fr|AARRAA A%

IT02 ZY¥E 873 Yo NPRE Z#38lo] 120mme] AEFE5ES FAs9om, olojA Ir(ppy)3S EHE=R
3te] A& 19 FHEEE 0. 1nm/sec, Ir(ppy)3 FHEEE 0.009nm/secZ ZExala, Z2&EE B0 947}
HEE Ir(ppy)3& =88te] s Ao $335S 30m T2 A&

ﬂlﬂl o)

= AT
= - =

o 9lel Balg® 10mm FAZ FHatol JFol BYFE At AAEEFOR olFie e YAt 4
58 Faa, 2 Ao Alasd S0 dome) AAEESE YAslslont, 1 ol wARE S
¥ o)

/&

o
o AAFYTE FYAAL. AATAE P BFEE S 120me) §FE A
=
=

O

oW, 7t BHe FAELEEE f71E4Q, S¥E 1, NPB, Alg3, Balgt 0.1 nm/sec, #3te]lH-E 0.01 nm/sec,
SGF)HELS 0.5 nu/secE 3¢

A A 2 WA 12

shehe 1 didlell sh7] & 1o 71 BFARE ARE A
AAEF 22 E A x8HA T

o
2
fo
ol
fd
rlr
B~
_|>i
11
>,
2
—
&
oft
e
z
ok
it
o
il
Ho
N

A7) 3ketE 1 Al (4,4-N N-dicarbazole)biphenyl (CBP)S WHAla= AFR3 AS AQstns AAAA Y 1
I sde e R [ AN FAAE AT

o
-

olgt, 7] aAAAl 1 U] 129} AApH|ad] 1o wEy AlxzE {7 HAAEF A BEA4S vagk A9E
| 3% 1o YepAAL.

F 1
Ll i lk=A TV g s A(CIX(x,y))
(at_1000cd/m ) (cd/A)

A A S 1 3E 1 4.1 28 0.30, 0.65
AAA A 2 3HHE 2 5.2 22 0.29, 0.66
A A 3 33 E 4 5.3 27 0.30, 0.60
A A 4 3E 5 4.9 31 0.31, 0.63
A A 5 33 E 7 5.5 29 0.33, 0.60
A A 6 3 E 8 4.5 40 0.28, 0.64
A A 7 313HE 10 4.1 35 0.35, 0.59
A A A 8 319HE 15 5.0 28 0.34, 0.60
A A S 9 313HE 16 5.2 35 0.33, 0.66
A A S 10 3= 18 4.9 38 0.33, 0.63
A A 11 3138 21 5.3 40 0.29, 0.63
AR A 12 3}3E 22 4.2 35 0.30, 0.66
AW A 1 CBP 6.5 19 0.33, 0.63

2AAA G 13 WA 24

BPS WHAR SAER ASAAL, AAFEARE Alg3 U4 a7] % 20 AR SRS AED AS A
sista aabaAlel 15h FAF PPoE FIAARFLAS Az,

=]

M@3% AAFEARE AEE AL AAST 248N 13 B4 249 FAE PHOR FAANFEAE A
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z5ieh

i
ol
ol

013P 71 A A A 13 WA 249F xpuate] 20 whet AlzE ) AAE GRS 5AAE Hlad Ay
71 3 20 vehhi

x 2
AT A R T-& V) s A(CIX(x,¥))
(at_1000cd/m) (cd/A)

AP A 13 }EE 1 3.9 30 0.32, 0.65
A Ao 14 3}etE 2 4.9 27 0.33, 0.66
A A 15 }EE 4 5.3 38 0.34, 0.64
A Ao 16 38 5 4.9 40 0.32, 0.62
AR A 17 }EE 7 5.1 29 0.33, 0.61
A A o 18 3}etE 8 4.5 40 0.28, 0.64
2AA Al 19 338 10 4.1 35 0.30, 0.60
A A o 20 313 E 15 4.2 50 0.29, 0.66
AP A 21 3= 16 5.2 35 0.31, 0.63
AP Ao 22 3}3HE 18 4.9 41 0.33, 0.63
AL A o 23 338 21 5.3 40 0.32, 0.63
AP A of 24 3138 22 4.2 29 0.33, 0.65
A A 1 Alg3 6.5 19 0.33, 0.63

Yol WE {7)EF A2 (7]FA7] 25X 25mm /%iL . 9xomn)E VL ZA A E ((S-2000+A] Z+IVLEZ 21
Wyel 14 B} T AFS WA/m A AEATH Z2We] wag FHE(ed/m), FEALN), AFUEGA/m), P

E8(cd/M)E ZA4ste] F=7F 1000cd/m A W TEALT MFFES ¥ 1D ¥ 20 YJERAGIT

¥ 1% E 2 mEE, B oy e fU1AAREAAE SiEe] fYIAAR LA BHTe] FAE B
A% AEIAY ARASESAEE AL o Feo) (BPE WIARE AREHAL, Ale3S AAFEABE ALE
@ wno FEAGS 4YE olAm, WHEES 4P PAE e & Anh

EH

EH]
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