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—HeE 2 Eobv| =, NN-tudopr Eotu| = gof ofm=A guf, 21 9o, tv
ofAlE, SREEE, A3t WEd 55 A= 5 F AW, wEAsHAE
= oHE, AEF JzHE, WEFS diH=on,

of 4 F o im off 2
d& M F o
” s

N

o
P
rlo

o 1Fg UROR ASHE Ha, 23 o4 Yoo £ ¥ &R AgE €k,

—
I,
o
-

.

0.01~100 A=Z%7} vhgAstar, 0.05~50 Z7F d% vhdasin, 0.1~10
A olstill A=, ol s WAHA Far, 100 A= o] FelM=, =l A o}El

8w ASSRE BU AL, 3 AT AW e 4T o

S
i
o oL
. &
N
N
N
3
dm Oi
o
=
o
3
ol
)
o
o
—

N,
m
B
gi
=2

%0,
)
.

oftt

ox,
2_,
rlr
i3

ﬁ
ol
N,
)

= 2 &, A 555, % A4 79
= J3} %@acq, SRR v 98 B ST AL A9 s webd, aew Al
ool glolnel, WS, Jl%, %, FF, A% £5F, L A4 FYFe Age], A2 velA 1= A
Q.
[¢)

b | (e} [e}

olgel AL W Az BEel f7] L 246l dold, 24F & FYH/ ANNE, 4B 59, %] deE=Y
2% ARE EFHE §AL, AW, ASEW, AW, BIW A, oW A, o4 4, F# 9
B, oBg b QA Q) 22 Q, ehilol g1 ol A, 2w ZYW 5o A9 PHow
e 1A gl EEake wEel ol Axsta 39 F Ak

EE, AT e 2o B PPos AR wHe ¥ 2t kD e Sl g8 3 W AW,
EXZ9 S WAL & AT olg e AUS wEFGomm mxwe ols) F4HE 47 B
ael 9FsE =R 4 QA A
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[0237]

[0238]

[0239]

[0240]

[0241]
[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]
[0249]

[0250]

[0251]
[0252]
[0253]

[0254]

= 15~50 CollA] AA T

&
E

o
£
to
re
=
=2
>
0(:)(=’r’

o

o
=
st = 9Jar, 0~+300 C9 &
kel

T ©
A5 Axss] mesA A, 9, BX Fo| A% wee, 4G Awoem Pk Aol
A7) w9eE e v

Ho
N,
=
o
2L
Lo,

ool 7] L Aol MM Sus @45t AL ohv, WA MY At Mge 29, A5
29, A 4o weele Ko 2 29Tl A8T & 7] Wl vigrgsit,

o)

—/}:9] =) b = 0 Ry | 7Ug e R | =0 .
2ol wyse] WYL, EUs FYHE AL o, A, w4, A9 he BF I A4S I
ok R, AT A, FEA0 oAAN Fo WA BAS 0§ o] WF Ful HFL FHe: AL
A 5 5 AT TR, BFAL Ao, AY AR FRe F& 2HFOEA IT 5 It

AF EW, A% YR 7} hol S AARA, B odel §7] L A4E ASFORA, WY
A aAE 9 5 oAt

" e #71 BL 2 A3 ek o

A H wjEHAGe] glrk. AAH#)E,
To A MR FA(ERE)E, TE AGe u
A S s g lenR, aEsle HadYolgorA AMgEY.

| =
(WA Y PAEA AET B owwe) zy FAF AGen, A FUCRA 93 A4F ASE X
A, % 94 EA AR AE "ot o FAL, TAY 4G EA FAo] QN Welo|Ewg B wige)

ofstel A, AAele] os) ¥ WS wrl FALOR AW, ¥ Ay olshe] Ardz FHHE AL of

st7] S3E 1(4.5mg) ] &<l M (400u0) T 17] o] sFE 1(0.45g) 9] oFAIEAL offd 891 (1000)
X 3000rpm .2 A% ESIATE. o]ojA, sk Zo]E AollA, 120CE 10%
=

o
b1
H
o
2
to
l
o
=2,
>
—1
& o
N
N
N o

oo -

I
dol FF wee AT G Fol BRA:opAEA P DO EF Evhel HIWL 187
AAGSD, A4E AAT. AR AFe] Wvis =M= QojA el F5 Fo)(Anax) el FHE(Abs)e)
NEETE, AhEe S49

AA A Amax = 383nm, Abs = 0.229

Al Z 0 Amax = 383nm, Abs

0.228
A 8(%) = AR F Abs/AA A Abs>x 100

= 0.228/0.229%100=99.6
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[0255]

EESEY

382 1(Mw = 8200, Mw/Mn = 1.44, n2 1 0| &2 &

SE5451 10-1592960

[0256]
[0257] [s}shA] 27]
[0258]
[0259] [AA]e] 2]
[0260] 3t EZHolE gelAe] 7td 225 180TE & 3 o)), BT AAld 13 5dd dHer Jekes S48
ot
[0261] [AA]e] 3]
[0262] ol BFZ 1 tal, 7] ol F3E 28 AR A olele, EF AAd 13 $U Yo dugs 54
a3l
[0263] [s}eh4) 28]
W
[0264]
[0265] [ Aol 4]
[0266] g ZYo)E AoAe] 7tE 25E 180TE & A o9, BF A ¢ 37 Y3 Pgoz A4&s 5439
=
[0267] [H)ae] 1]
[0268] ol SFE 1 tal, &) ol FFE 3% A A olol=, BF AAd 19 5Ud Yo INEs 54
a3l
[0269] [s}3h4] 29]
(F F
=) —=
>—O?{ >* EA—Q—F}
L% Ja
o2 3s=23
[0270] = stEs
[0271] [H]ard] 2]
[0272] gt EHO)E oAl 7tE 55 180CE ¢ o]y, BF Hluld 17 $Yg Wyos Anes =
ot
[0273] [W] Lo 3]
[0274] o] & IIRHE 1 tial, at7] ol IFHE 45 AR A olfl®, BT AAd 13 U e v
SFATF.
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[0275]

[0276]
[0277]

[0278]

[0279]

[0280]

[0281]

[0282]
[0283]

[0284]

[0285]

[0286]

[0287]
[0288]

[0289]

SE5451 10-1592960
[s}e+4 301

012 = 4

el
ol

[W] Lo 4]

gt ZHOlE AeAe 7tE 2RE 180TE ¢ 3 olE, BF Hlud 33 FAdg wgor As&s S5
1=

[H]aLd] 5]

o€ SFE 1 TiAl, 37 ol HFE 5B AEH A olslE, BE AAd 13 BUAW Yo BuEs 54
shgict.

(5814 31]

SbFe
©

[Hlae] 6]

g Zelol= golAe] e LEE 180CR @ 4 o)), BT wue] sh $UT Pyow AvhEe sy

1ol 7+ o] FFHES AMEse, 120C % 180TolA &g H st A& Ay, 2 iyl up
o2 SFES AIEYS W, FHY 2uwAFY ASAE AMEES R, Aol E3rt AAHIL de A
o)
AA

2 9 % g
[ 1]
. 120C—10min| 180C—1Omnin
< = 9| MO =(%) 29| T o =(%)
ALAION 1 99.6 98.6
ALAION 2 99. 6 99.6
AAI0N 3 99,1 99.6
AAI0N 4 99. 1 99,6
Hlw ol 1 5.2 99.1
Hlw ol 2 5.2 99.1
Hlwol 3 0.9 12.3
Hlw ol 4 0.9 12.3
Hlwol 5 65. 8 95.0
Hlwol 6 65. 8 95.0
[HA]of 5]

ITOZ 1.6mm Zo 2 FHEP3 2 713 Hol, IJFE 1(4.5mg) EFA &N400u) T o] 3FE 1(0.45g)
o] oM EAF o' & M(100u)S EF <, 3000rpme.2 F2 7|¥ ol ~WAES . o]F9 A
He Az dax 374 ShlA A, oA, 3 ZHo]E Aol 180T=E 10%-3r 71Esle] A3A A, AT
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[0290]

[0291]

[0292]
[0293]

[0294]

[0295]

[0296]

[0297]

[0298]

[0299]
[0300]

[0301]

SE551 10-1592960

oloj A, AF FUF Holl, 87 FRYer FAHE Y (75 AFYE), Z9 220 AFE), W 35
AgF)o 2 o]FojX e EFEY, EF¢l §9(1.0 FHE 3000 rpmoZ AFFES I, 3 FHO|E oA
80T, 587t 7tdate], ZElw W (2 T/ 80nm)S FASYT. 183, AF FYERY 4FEe AR &
A o HFd 5 At
[3}eh4] 32]
CyHy
CgHiz,CaHir CgHiz. CeHir <> /Can CeHir -5
S _ _ [ "N )
n n
=20 1 22|02 22|04 3

& TA7] e g FVa, A7) EFF el Ba(E FA 3nm), Al(2 57 100nm)

o 71#S olEA7|aL, 0.7mme F&ZE e 0.4me
IT0 WEd 2 73S, FA3A ZFA FXE AL

>
o
£
o
M oox
= o

AL(25C) oA ek,
o] #7] EL &%l 1108 %, AlS &Fo & dlo] AL Q171sh v, oF 3Vol A x4 wo] B=HAr}, 3
= 5000 cd/moll QlolAe] AF EEE 9.1 cd/A, TE ALS 4.9veT. EH, £ Eyoms, AR Ux

13 mA/em ©) AAFCEEH) S A7Feke, 3= Wzt A7k ZA4F uh, 34047kl At

(W] 7]
o] & sHhE 1§ o2 ke 3o WAR A ol9fe, wF AAld 59 wd WHoR bF 2o uEAy
7] EL 222 Alzskdek. o] #7] EL 2249 1108 4=, Al 5o ate] A4S <A7bek uh, oF 3.5V

A wA wdo] BEHAT. HE 5000 cd/mol YolMe] ME EHS 6.9 cd/A, TE ALL 5.9VAT)

w3, 41 ExoEAd, AF UE 14 m/em® AAFES Qrteel, A= wk ARS S )
7047kl ATk, Aale] 5o Hla, TE Agto]l &, I W A7E =A| B

[AAd 61(77] EL &7be] &

o,

)
F71 BL &Abe] Az

IT0OE 1.6mm Zo2 sjedst &8 713 Ao, 3t7] Aoz Jekd 83E 1(3.9mg) 3 3HE 2(0.
P BxEMw) 247,000 Mw/Mn=1.65, Mne, 37 EAHFHS Ued]E EFal

s o R BAEE T MAIA0.45mg) & oFMEAL A-E(1000)edl E3A71aL, olES EFE Ex A&,
3000rpme. 2 AUAEZ F g ZgolE Aol 180T, 1083F 71t AAA, AET FAF(30mm)S

s,
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[0302]

[0303]
[0304]

[0305]
[0306]

[0307]

[0308]
[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

SE551 10-1592960

[3}eh4] 33]

F
4
w3 sl7] IgE 3(4.5mg, T Hd BEASE 5,700 Mw/Mn=1.94)S EFAA(1.2 ml)ol] &4A7|22, A7 £
MAAN(0.45mg) & SFAIEAL ol”(100p)o] &3A17]aL, ol&E& 3 =¥ §9&, 3000rpme.Z ~HAAES
=

5, 3 FHo)E AellA 180T, 103 7HEste] AsAA, 4

[3}8}4] 35]

CiaHas
Q 0]
(H2C) N 3"
2Us -
e ea bRt
n
set= 3

olojA], dolxl Kl 7FE T FAV] ko £rIA, BP + Ir(piq)s(40nm), BAlq(10mm), Alqgs(30nm),
LiF(2 57 0.50m), AL(%F 770 100nm) o] AFe|2 Fabste] d335S FAsHArt.

CBP : 4,4'-¥] = (FF2utE-9-)-v]#Hd

Ir(piq)s : Egl=(1-vdo] & =7 ol el F

BAlq : H]2=(2-Hg-8-3to] =5 A F)m e U E) (4-HHl d &2 U E) dFrw

Algs : @FvE ZHA(Ed 2 (8-8to] =5 A A m U =) &1 # (111))

A= g4 F, diy] e @3, Ax A 84 Fol N19E o5 A7Ia, 0.7me] F4zE] fael 0.4mme]
7HEERAE FAT A R 110 78S, BA3E oFA FAE ARgEst] A oEZN BAE
#alo], o5 Fxo LEAE f7] EL 2&AF Axsdn. o)F Y =& urF, A2(25T)dA #Egit.

o] 7] EL &) IT0E 4=, AlS S52o= st A¢S A7FsE vb, oF 4VellA] A2 Whgo] #F5H I

=

o
f

[} H = s =
1000 cd/mol YojNe AR G&S 7.2 cd/AQT. 8], AF AL sxg Hewlett Packard/\} AZel 1 2
AFA 4140BE SAstar, B4 = TEYA XA AE
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10-1592960

5

uir
MHr
Ulo

s9l)

(A0 6e] Hzel

[0317]

No
o
X

A 62 1T0

[0318]

Ik

3|

v, 99.8%7F zHE

No

7HA =

s

13 w}

AA

[0319]

[EAld 7]

[0320]

el 6ol A,

[0321]

i

sk vk, o 3.5Vel A A

7

W

91, 3% 1000 cd/mel 9614 el

=
=

Wago] #

bk, 10204130l Tt

5y

2

cd/m)=E

o e

=
%

(AAel 7¢]

[0322]

jriy
o
el

X
B°

&T

[0323]

R
ol

ojy

)
O

[0324]

vh, 97.2%7F &g}

[H]aze] 8]

[0325]

tol, =3 7HAlAleke] &

S

2(4.5mg) S A&

[0326]

3% 1000

=L,

=
=

Fol &

k-
=

|

@ wh, ok 6velA] A4

Age At

o

£ 1.3 cd/AT}.

2242 IT0

HE, 12413kl A,

f‘i_}

)2

(1000 cd/m’

7] 3=

=

7}

(W] aLe] 89

[0327]

o
i
oy
No
"

[0328]

@o

Hlulof 89 ITOE

[0329]

Hl, 2.8% Biell |ro]

gk X3V E TIA =

7t

[0330]

R

o}
A
o
ol
P

el

Solrt T AMAAE

o, &=l 7

(A 8]

[0331]

1.45)%

7] Aoz yehdl 3eE 4(4.5mg, Mw=7,700, Mw/Mn

S

g 71 e,

R
A7, A7)

1.6mm 207
(1.2mD)ol &

ITOE

=
=

[0332]

NA1713L, o]

9]

£ oA EAL old(100p0)0] &

g+ 7RA1A(0.45mg)

=
&

al

=
T

éo
NH
Ho

rvze]

X

(30nm) &
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[0333]

[0334]
[0335]

[0336]

[0337]
[0338]

[0339]

[0340]

[0341]

[0342]

[0343]

[0344]

SE5451 10-1592960

EESEY

4
T FYA= A d7] Aoz YeEbd 3% 5(4.5mg, Mw=10,800, Mw/Mn=1.52), E=Fd(1.2n)<S =
=¥ gHS 3000rpmeE ~WIAEZ & 3 FHolE oA 180T, 103t 7t4ste] AA A, T F
el
=

Slet= 5
olol, A FHT Ao, 7] FRAoR FAHE ZEw 1(75 AFH), W 2(20 FFHR), E8H 3(5
AgR)o 7 o]FolxE= EFES, EFd £N(1.0 %S 3000rpmno.E AWFESIIL, g ZFo|E Ao A
80T, 5%3F 7tdate], ZaElw whagdZ( T/ 80nm)S FASYT. 283, AF F45E2 UEEe AR &
AE A kar ASAL = AR
T, o

ozl #& 71HE e SV der Fria, 7] BFs g Ba(H F7 3nm), AL F71 100nm)

A5 34 F, o7 e i, dx Aa 84 ol 1RE oleA7la, 0.7me] FEE frelel 0.4me]
ZHEEAE 3P A fElek 110 JwE, @A CAEA FAE ARgstel AFgARoRA eAE
dste], v TEe] LAY #71 EL AE AESAT. ol Fe] 242 di7lE, A2(25T)elA skt

of fr71 EL &A4Fe] 1105 &5, Al &50% st AghE <I7Feh uh, oF 3.5VAM =524 wgo] A5= 30

o}
3% 5000 cd/meol AoAAMS] AF &E&S 8.1 cd/A, TF AL 6.1VTh. B, I=7F 27] 3] %(1000

cd/m)ERE WEE A 43 v}, 9904 7ko] ATk,

ERRED

P59 49
1 wgE 2: G
3 4T 7935 4 =
5: A F9% 6: 4% +5%
T AR FEE 8: 7%
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