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W] AAE A FAA e

oz, & IS Az L AAde Al & Wgo wE J4ts A7) G 3EE, o] Az 2 4
ko] HFEALS dAlstd, 3719 A ES B e uigh oE w71 A% AoRA, B Iyl Hert
31719 AAdd A== AL oty

[Az 1] 3FE B A=

CHs CHs

N ]© BBr3 /CHCly
B(OH), S
OCHs CHs0 OH N@
A B

3185 Af] A
2-B 2 R-HXEo}%E (4.631 g, 21.63 mmol)¥} 2-WEA-5-WEHIREA (5.380 g, 32.44 mmol)E EF
(200 mL)ol =3 & APX|(syring) S o]€3dF] 2M Na,CO; (60 mL)E H7}stal, Pd(PPhs)s (4 mole%)$t S5
(50 mL)9] &3hgds 7Y, WSS ES 48A17HE O S FuTAI T, o2 WA & fUSS &

galar, ¥ MgSo,2 AxA 7)o, &ulE AAS F AP azebE 2189 (CHClyin-hexane=1:2) & A A afe] A
Ldo geE A 5.050 g& F5AUTH91%).

' NMR (300 MHz, CDCls, SiMes) 8.37 (s, 1H, phen), 8.07 (d, J = 8.4Hz, 1H, phen), 7.90 (d, J = 7.2 Hz,
1H, phen), 7.47 (t, J = 7.2, 6.9z, 1H, benz), 7.35 (t, J = 6.9, 7.2Hz, 1H, benz), 7.26 (d, J = 8.1
Hz, 1H, benz), 6.95 (d, J = 8.4 Hz, 2H, benz), 4.01 (s, 3H, OCH;), 2.38 (s, 3H, CHy). TR (300 MHz,
CDCls):d 162.08, 154.95, 151.27, 135.21, 132.88, 129.81, 128.51, 126.10, 124.77, 122.91, 121.77,
120.55, 112.57, 56.17, 20.16.

318 E Be] A=E

AZ% Schlenk flaskel] 3+g&E A (5.05 g, 19.77 mmol)E 7}3tal, A= (cannula)E &3 go|F=Z = ek
(200 mL)& 7] Fek==dd H7bekadnl. =ghe] ool w2 (dry ice bath)ol A W¥ZAIZ1 % BBry (2.80 L,
29.66 mmol)E HH3| Hr}etar, Zzlo] olo]lx wjAE AAZ T Ao 48417 WERAIZL F &2 (100
nL)E 7hskal, FE3 dojd f715E T MeS0,2 AFRA7IaL, &S AAsIY A 14 9 33HE B
4.52 g& FESATH95 %).

HONMR (300 MHz, CDCls, SiMes):d 12.94 (1H, s), 7.97 (1H, d, J = 8.1 Hz), 7.89 (IH, d, J = 8.4 Hz),
7.49 (U, t, J=7.2, 7.2 Hz), 7.46 (1M, s), 7.39 (14, t, J=7.8, 7.8 Hz), 7.18 (1M, d, J = 8.4 Hz),
7.00 (1H, d. J = 8.4 Hz), 2.35 (3, s). C NMR (300 MHz, CDCls):d 169.38, 155.73, 151.85, 133.73,

132.55, 128.65, 128.29, 126.61, 125.40, 122.10, 121.47, 117.61, 116.27. 20.47. EI-NS: 241. (calcd for
MH':241.31).
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[Alz=) 2] 33HE DY A=

OCH; OCHj OCHs,
+  Br
©\ B(OH), = ]© <>\( " Pd-C 10Wt% <>\(s
MeOH |
° LD

(ANA LA -5-H EX DB EA (32.44 mmol) S AR5
Hoz 3gE (5 53

7] Alzd 1A 2-wEA-5H A d B EAE diile] 2-(

AL Adstars Alxd 19 s A9 AxUHY Fd3 v
1H NMR (300 MHz, CDCls, SiMe,) 8.10 (s, 1H, phen), 8.08 (d, J = 8.4 Hz, 1H, benz), 7.91 (d, J = 7.8 Hz,
1H, benz), 7.51 (m, 3H, benz), 7.38 (m, 4H, benz), 7.02 (m, 2H, phen), 5.28 (s, 2H, -CHy~benz), 3.90

(s, 3H, OCHs). EI-MS:347.(calcd for MH+1347.43).

= Do A=

Fabg 7ol 2-(2-Wld S A -5-w E A -H ) -l 2 E|obF (3.000 g, 8.634 mmol), 10 mLe] ®I¥hE, 50mLe] THF
2 Pd-C FHf (0.3000 @) & AolFHA H7igt}. vkg71E st HHgh & FAavkaE A 3 GA
3kl 1719k 8k 40°Coll A 24A17F Bok AojFHA uks ATk, whgo] By F ojnetin &S A|AsE &
aA 35E D 2.110 g2 F53 T} (8.202 mmol, 95%).

d H z (300 MHz, CDCl3) 12.01 (s, 1H, OH), 7.98 (d, J = 7.8 Hz, 1H, benz), 7.89 (d, J = 7.5 Hz, 1H,
benz), 7.51 (t, J=7.8, 7.5 Hz, 1H, benz), 7.41 (t, J = 7.5, 7.2 Hz, 1H, phen), 7.17 (s, 1H, phen),
7.07-7.01 (m, 2H, phen), 3.85 (s, 1H, OCH;). EI-MS:257.(calcd for MH+1257.31).

[A=4 3] 3FE Fo A=

OCH, OCH,
D —
B(OH), 2 4,6-collidine
OCH; CH30 OH N
E F

3 E Eo Ax
A7) Azd 1014 2-WEA-S-EE A I B EAN tale] 2, 5-tho]mEAF LR EAL (32.44 mmol)E AFRT AL
ALstie Az 19 313E A AXTHI U YHoR S3E EE F5IH.
HONR (300 MHz, CDCls;, SiMey) 8.11 (m, 3H, phenandbenz), 8.09 (d, J = 7.8 Hz, 1H, benz), 7.48 (t, J =

6.9, 6.9 Hz, 1H, benz), 7.35 (t, J = 7.8, 7.8 Hz, 1H, benz), 6.99 (m, 2H, phen), 3.97 (s, 3H, OCHs),

3.89 (s, 3H, OCH;). EI-MS:271.(calcd for MH+1271.34).

IE Fo A=

74238 Schlenk Z&23d 2-(2,5-tWEAHY)-HZE|o}Z (2.429 g, 8.915 mmol), Lil(7.159 g, 54.490

_9_



[0064]

[0065]

[0066]
[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

ZIHSd 10-2010-0079600

mmol) 2 60 mLY 2,4,6-FHHE H7 e, wkEe FAL B o] TLC Aol 943 ¢lold o 741 2d &
ol B F{A7|I, B0l BY 3 QuE A A, B 100 mLoll =l B oM HCl &AL HAAo] f o] ot
2 25w 7kx] Arleth, JAES oysia ode] FAol E wzhx] oyl B2 AoFEu. HAES A

Zola A 14 3FE F 1.521gS 535190t (6.252 mmol, 70%).

1H NMR (300 MHz, DMSO-dg) 10.87 (s, 1H, OH), 9.19 (s, 1H, OH), 8.12 (d, J = 8.1 Hz, 1H, benz), 8.03 (d,
J =7.8 Hz, 1, benz), 7.58 (s, 1H, phen), 7.53 (m, 1H, benz), 7.43 (m, 1H, benz), 6.90 (s, 2H, phen).
EI-NS:243. (caled for MH':243.28).

[A=d 4] IFHE 19 A=

HyC CHs
0
\

CH;0 N CH;0

CH;0

_Pd(PPhg)s _ HaC_ CHa c CHs
2M Na,CO; h‘ 2,4,6-collidine

S3E 6o Ax

S A (5.802 g, 22.72 mmol)<} CHCl; (200 mL)E &3 £NS wHHA]Z|WHA] Bry, (4.358 g, 27.26 mmol) <}
CHCl; (30 mL)& &3 &S Aadh7]st -79TolA =ghefo]= H7lellvh. 2413 AA F2om vhe
oA 3dEt WA AT, vhg E3HES NaHSO; =89 (2.837 g, 27.27 mmol) o= AHstaL, FET
F71%E 7 NgS0,=E AxA71aL Fgstel A Sl A7 st 244 xS ddrk. o8 ARg 49 ARnE
13 3] (methylene chloride:n-hexane=1:2)2 AAsle] A wAZ 33+E G 3.950 g& F53F0H(11.81
mmol, 52%).

n

I NMR (300 MHz, CDClj, SiMes):d 8.31 (1H, s), 8.04 (IH, s), 7.92 (IH, d, J =9.7 Hz), 7.57 (1H, d, J =

8.7 Hz), 7.26 (10, d, J = 2.7 Hz), 6.97 (10, d, J = 8.4 Hz), 4.03 (3H, s), 2.40 (3H, s). C NMR (300
MHz, CDCl.):163.86, 155.31, 150.92, 137.81. 132.74, 130.57, 129.44. 129.30, 123.74, 123.66, 121.31,

117.89, 111.62, 55.78, 20.43. EI-MS:334.(calcd for MH+1334.23).

SE HY A=

%71 A zof 1A 2-vEA-5-vEA D HEA il 33E G (0.748 g, 2.23 mmol)E AFE3F A 2-HER
Z glale] 9,9-tho] W E-9H-ZF 2 A-2-2Z2F (0.800 g, 3.35 mmol)E A& AL AL AZFd
191 31HE A9 AW T WHoR IFE HE FEIFTHES = AA, 0603 g, 1.263 mmol,

' NMR (300 MHz, CDCls, SiMes):d 8.37 (1H, s), 8.19(1H, s), 8.16(1H, d, J = 8.7 Hz), 7.82-7.73 (4H, m),
7.65 (1M, d, J = 8.0 Hz), 7.47 (1H, m), 7.35 (2H, m), 7.26 (I1H, d, J = 9 Hz), 6.97 (1H, d, J = 8.4
Hz), 4.04 (3H, s), 2.41 (3H, s), 1.56 (6H, s). “CONR (300 MHz, CDCls):d 163.50, 155.31, 154.32,

153.83, 151.38, 140.00, 138.74, 138.48, 138.26, 136.92, 132.43, 130.532, 129.46, 127.27, 127.03,
126.41, 125.74, 122.69, 122.63, 121.80, 121.61, 120.38, 120.08, 119.39, 111.68, 55.83, 46.93, 27.21,

_10_
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20.47. EI-MS: 447. (calcd for MH :447.59).

BE 19 A=

31eHE H (0.623 g, 0.258 mmol) ¢} 2,4,6-F2d (50 mL)E £33 &, WA =2 AFAAT. Ao
21 & 80T A 1@%%&124&*ﬂ6%-ﬂﬂﬂﬁﬂ 3

A8lA71aL, EAR FE3GT. F2H #7158 5 NgS0,.2 AxA7|aL, |ulE AAS Y] dojzl 1A A
I} A3 a=etE 29 (EA:n-hexane=1: 1) 2 AAAIA w2 1A= 33E [ 0.255 g $E39T(73%).
HONWR (300 MHz, CDCly, SiMes):d 12.30 (1H, s, OH), 8.08(1H, s), 7.97 (1H, d, J = 8.4 Hz), 7.67-7.70
(3H, m), 7.68 (1H, s), 7.56 (10, d, J = 8.1 Hz), 7.46-7.42 (20, m), 7.37-7.30 (20, m), 7.15 (1H, d, J
= 8.4 Hz), 7.00 (10, d, J = 8.4 Hz), 2.32 (30, s), 1.55 (6H, s). C NMR (300 MHz, CDCls):d 169.30,

155.71, 154.36, 153.79, 151.04, 139.31, 139.19, 138.78, 138.60, 133.36, 128.63, 128.23, 127.40,
127.05, 126.37, 126.27, 122.60, 122.06, 121.47, 120.40, 120.14, 119.57, 117.59, 116.34, 46.93, 27.17,

20.43. EI-MS: 433. (caled for MH :433.57).

[AA o 1] MeZne] A=

CH; S

\
Zn(ll)(CH,COO), Q N\@
; S Refluxing MeOH I,Z’J\
S0 $:

S
B
MeZn  CH,
ZF28 vtxoA 31EE B (0.623 g, 0.258 mmol)®} Zn(acetate), (0.261 g, 1.421 mmol)E Zef~3o Y1,
N (cannula) S ©]&3le] =go] WES (50 mL)S 7] kT dd H7EsE & 100ToN A 4841759 574
7

{0

0

" 7
3 ogoR YAARG, A4 wAE LEsta seto] Wwgr ow ANste) AN A NenE F5
ez

A

193 c1(0.400 g, 0.733 mmol, 57%).

' NIR (300 MHz, CDCls, SiMey):d 7.78 (d, J = 7.5 Hz, 1H, benz), 7.51 (s, 1H, phen), 7.43 (d, J = 7.8
Hz), 7.26-7.18 (m, 3H, phenandbenz), 6.93 (d, J = 8.7 Hz, 1H, Phen), 2.34 (s, 3H, CH3). Anal. Calc.(%)
for CogHaeZnNs05S,: C 61.59, H 3.69, N 5.13, S 11.75; Found (%): C 61.55, H 3.89, N 5.05, S 11.63.

[AAld 2] MOZne] A=

OCHs

OCH; S

\
Zn(ll)(CH,CO0), Q N@
\ S Refluxing MeOH ,,Z'\‘\
-0 i

S
D
MOZn  QOcH,
st B thalel 3ehe D (0.258 mmol)E AREShH= A& Al9lstals AAld 13 A3 o= Nns 5
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[0083]

[0084]

[0085]
[0086]

[0087]

[0088]

[0089]
[0090]

[0091]

[0092]

[0093]

ZIHS3d 10-2010-0079600
SFATHET%) .

I NMR (300 MHz, DMSO-d¢):d 8.17 (d, J = 8.4 Hz, 1H, benz), 8.08 (d, J = 7.5 Hz, 1H, benz), 7.53 (t, J

=7.2, 7.5 Hz, 1H, benz), 7.43 (t, J=7.5, 7.5 Hz, 1H, Benz), 7.13 (s, 1H, phen), 6.99 (d, J = 5.7,
3.3 Hz, 1H, phen), 3.74 (s, 3H, OCHs;). Anal. Calc.(%) for CoysHsZnN-0sSo: C 58.18, H 3.49, N 4.85, S

11.10; Found (%): C 58.03, H 3.37, N 5.01, S 11.11.

[AAld 3] HOZn®] A=

OH
OH ©\rs
\
Zn(I1)(CH5CO00), Q N\G
©\WS Refluxing MeOH ) /Z'\‘\
OH N@ Q{\l o}
S
F
HOZn OH

sh3tE B dixlel $3E F (0.258 mmol) & AME3E AS AQstas AAld 13 593 YHo= Hng 5
SFATH(58%) .

I NMR (300 MHz, DMSO-ds):d 8.77 (s, 1H, phen), 8.02 (m, 2H, benz), 7.43-7.39 (m, 2H, benz), 6.85-6.64

(m, 2H, phen), 3.36 (s, 3H, CHs). Anal. Calc. (%) for CsHisZnN,0,S, © C 56.78, H 2.93, N 5.09, S 11.66;
Found (%) : C 56.63, H 2.85, N 5.02, S 11.44.

[AA]d) 4] FuZn®| Al=x

CHs ©\(s
‘ 1)
H.C.CHs _ Zn(I)(CHsCOO), o N O O
Ay
OH 0

£ S o Qs

| HoC CHa
FuZn CHs
313HE B tialel 33E 1 (0.258 mmol)E AMgatE RS At AAd 13 593 M oR Hns 5
shaltt.

H R (300 MHz, CDCls):d 8.05 (m, 1H, benz), 7.76-7.71 (m, 3H, benz and flu), 7.56-7.48 (m, 3H, benz

and flu), 7.45-7.42(m, 1H, flu), 7.36-7.33 (m, 3H, phen and flu), 7.26-7.22 (m, 1H, phen), 6.99-6.96
(m, 1H, phen), 2.37 (s, 3H, CH;), 1.57 (s, 3H, CH;), 1.49 (s, 3H, CH;). Anal. Calc. (%) for CssHuZnNo0.S,

:C74.86, H4.77, N 3.01, S 6.89; Found (%) : C 74.58, H 2.97, N 2.96, S 6.64.

[AAe 1] ¥ @go)] wE Zn(1]) ZES o] &3+ OLED A%t A%
RE (OLEDE UH(IPA DI water) @ £ Ag® ITO(1200A/300hm) 7]3e] AzHYh, =2 AL o7
2o 1 X 10° torrol A AFFA=HIL) .2 2-TNATA[4,4' ,4"-Tris(N-(2-naphthyl)-N-phenyl-amino)-

3L, AFALS(HIL) S & NPBIN,N-bis(1-naphthyl)-N,N- diphenyl-

[e}
triphenylamine] & 60nm FAZ F 7]3L
2 %—%‘ 17131, 33 (BML) S 1A/%9] SFEERE 30mm FAZ S7

2
1,1-biphenyl-4,4-diamine] & 15nm +
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[0094]

[0095]

[0096]
[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

ZIHSd 10-2010-0079600

AlFY. AAAEZF(EIL) 2.2 Algy =5 ¥ 2o Zn(1l) #HES 30nm 772
Z LiFE 1mm FAZ ZZAZAY. nxdoz AMES nfA3E E3) 10A/x29 3&E52 £ 200nm T
A= ZZAA 170 / 1-TNATA (60nm) / NPB (15nm) / EML (30mnm) / Alq3 %+x 2 @i o] zZn(11)ZEE (30nm)
JLiIF (1nm) / Al (200nm)F+%9] 222 Ayt AxE 22 AF-AY

electrometer® =431, & Al7]= Minolta CS-10002.2 =43} T},

_l>1'
o|\
2
>
ny
B o
rN
R
N
hinss
ol
=
)
(o

el Zn(1D) #F&E9 EL 548 FA3t7] 918te], MeZn, MOZn, HOZn % FuZn Z}7h-& 3333 (EML)ol #|-&-A]
2%, AW, Wol(ed/m), BHES(cd/A) 2L FIEE(n/NS AFLE 10md/en” 2 100mA/cm ol 4 7H2}
=7gste] at7] & 1l e AT
[ 1]
@ 10 mA/cm? @ 100 mA/cm?
EML

V | cd/m? | cd/A | Im/W eSS cd/m? | cd/A | Im/W M E

FEl
<

MezZn | 6.3 | 184 1.84 | 0.91 | (0.28, 0.44) | 9.4 | 1870 | 1.87 | 0.62 | (0.27, 0.43)

MOzZn | 7.3 | 210 | 2.10 | 0.91 | (0.34, 0.56) | 11.0 | 1876 | 1.88 | 0.54 | (0.33, 0.56)

Fuzn | 5.1 190 1.90 | 1.17 | (0.38, 0.50) | 9.4 | 1845 | 1.85 | 0.62 | (0.37, 0.50)

FuZn Z=7e] 79 AA-sel= grt=e] 245 n-IiAoldedl 7195 Ao a5, MeZndt MOZnoll w3,
EL 2= Eg]o A W& FWHM (130nm)& WEblth. o] 2jit=e] Eah 45 28 wiel Zow HIlt),

i)

ER, %3S NeZn, W0Zn R FuZn 278 AFUE-AKUN) FHT HE-AGA) SHS ekl 29Ed
o, BE 247 AFAHY thles 242 ekt A% @ & Q. 100cd/m A LA FEAG]
=

Au-As S4% b e FEALE AAm

T 4v 7] AlzE o] BEL ~FERR, QIVFE At wE ojug wistE #EwA] ekekom, A4xke] EL
Z 34- F& 495~551nm Holtt. MeZn® MOZn AAF= PL A~ Eg}d] vl 10nm A= FA-HolE velion,
ZHITO / 1-TNATA (60nm) / NPB (15nm) / MeZn (30nm) / Algs (30nm) /LiF (1nm) / Al (200nm)]+= ¢

BA-Hold EL A ERS YeERtH(21m) .

o] 7n(1D) #&9] AAAE 545 ot r] flste] AadDS(ETL) ol MeZn B MOZns 2H2b AH-&AI7
3719l A(R), =(G) 2 H(B) EL &AE A zekqltt.

A2 0 IT0 / 1-TNATA (60nm) / NPB (15nm) / Algs:7% DCM IT (30nm) / ETL (30nm) /LiF (1nm) / Al

EHA 22k 0 170 / 1-TNATA (60nm) / NPB (15nm) / Algs (30nm) / ETL (30nm) /LiF (1nm) / Al (200nm)

J A 22} 0 ITO / 1-TNATA (60nm) / NPB (15nm) / DPVBi (30nm) / ETL (30nm) /LiF (1nm) / Al (200nm)

Hl 242k @ IT0 / 1-TNATA (60nm) / NPB (15nm) / Algs:7% DCM II, Algs ®+ DPVBi (30nm) / ETL  (30nm)
/LiF (1nm) / Al (200nm)

2-TNATA®} NPBE ZH2F A3Fd=3)
g &eEA Ao,

& 5% OLED &zt ARgE 240 oy e tolofizioltt,

o
o

N
i)
ol

o=2H ALHYY. Al =2 olsEE 7t

2
29
>
2L
i
il
L
ll

Ll

© 2o In(11) #=o] ETLZ &% RGB 24be] =-A(L-V) 543 g 8&-d72ds 545 Hehle=
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H

2ME5
2HEYRS & -8 ZAIEAY. AREaES deliv)e FHHor vuste] I as&(In/Wol 93 S-S
(= 9, 10 ¥ 11). BE 2AE AAAGEAR B wgo] 7n(11) &Eo] Ao &3t Ao w3
< o, rtEE At wel Walgle] b d wREAS el
[0108] T3 ARAGEAR B odgol Zn(11) FEo] ALH RBAAY EL EAS A3y gste], Ag(V), 97
(cd/m’), HBEE(cd/A) D FYES(In/MNS AFDE 10mA/en oA 2H2F ZA5t] 317] ¥ 2 UERRQT
[0109] [¥ 2]
B = =
ETL
V | cd/m®| cd/A | Im/W | V |cd/m®| cd/A | Im/W V | cd/m® | cd/A | Im/W
Algs 8.6 359 3.59 1.31 6.3 421 4.21 2.09 6.2 112 1.12 0.57
MeZn | 4.9 266 2.66 1.71 5.1 454 4.54 2.80 5.1 105 1.05 0.65
MOZn | 7.3 19 3.19 1.37 6.4 366 3.66 1.80 6.3 79 0.79 0.39
[0110]
[0111] 7] & 20014, AAALGEZZ MeZno] AEH 2A7F BE RGB 24k FolA 7 £ 54 vellt, AR/
W jomA/en ol H ARAADEAR Algrl AEE o] HE A P = g 1112V O AR T
FA4e Yele RS & & du. 53], ALY A§- AFEAgel 3.7v7A] A A AAaE A
500cd/m’, 2000cd/m 2 1000cd/m oA ARAADEAR Nezno] ALH 229 Algyt AEH A4S v e
A, 7 225 8.52VelA 7.30VE 1.22Ve] FEAHSE A, 9.01VelA 6.82VE 2.19V9] TEHAL A,
10.30Vell Al 6.50V=2 3.80Ve] F&dY #AE YR dAA MAdE AFLE-d40-V) 548 Yt &
3, A 2R AH9- MeZnd EL Aol dAA /MAEHSAE. o] MeZn(2.65eV) <} DPVBi(2.8eV)<] LIMO ol
A A Alole] zpolZ} Algy(3.1eV)ol W3] duix oz 22 LIMO oy #HHEs 714 AdgEL2ZHN A}
Fdol o golsty] WFolth, Ee, AAAGELZ MeZno] AEH 2Ale] FYa &S BE RGB &l A Alg3
7F AEH xbol & 1.14~1.34%) A" AxE el o]25E A 4 AMEHL JdE AN ER
ol AlgsE thalsle] At EAS WIA7|A] o B wgo] ofd(IDEAES HAAAREL RN ALEE S
AS5S & 5 UG
[0112] A | FuZne L35l 3 A MeZn & AlgsE AAFAEAEZ A &3 OLED A4S Al2ste] ELEA S
7] ¥ 3% #F 40 YERHATH(E 12).
[0113] [% 3]
[0114] 1T0/2-TNATA(60nm) /NPB(15nm) /FuZn(30nm) /MeZn (30nm) /LiF(1nm) /A1 (200nm)
FEETT e ETS] s= = NI T
(mA/cm?) (V) (cd/m?) (cd/A) (Im/W) (x, y)
10 5.68 152.7 1.53 0.93 (0.383, 0.510)
25 7.24 395.0 1.58 0.75 (0.381, 0.512)
50 8.58 799,6 1.60 0.64 (0.379, 0.512)
100 10.20 1601.0 1.60 0.54 (0.376, 0.510)
[0115]
(3% 4]
— 14 —

[0116]

3



[0117]

[0118]
[0119]

[0120]
[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]
[0133]
[0134]
[0135]

[0136]

ZIHS3d 10-2010-0079600

ITO/2-TNATA(60nm) /NPB(15nm)/FuZn(30nm)/Alq:;(30om)/ LiF(1nm)/A1(200 nm)

MU et =) 3= IS MXH
(mA/cm®) V) (cd/m?) (cd/A) (Im/W) (x, v)
10 6.59 163.1 1.63 0.86 (0.382, 0.514)
25 8.08 426.8 1.71 0.73 (0.379, 0.515)
50 9.33 881.8 1.76 0.65 (0.377, 0.514)
100 10.80 1793.0 1.79 0.57 (0.374, 0.513)

T 2 - ¥ukzel OLED A8 B4} +x

= 3 - &AHITO / 2-TNATA (60nm) /NPB (15nm) / EMLs (30nm) / Algs (30nm) / LiF (Inm) / Al (200nm)]¢] %

LRt (J-0) 54 (A= 2240 f=-d (L-D) 54)

4

= 10m\/em oA =#d

=4 - AR

Z2AHITO / 2-TNATA (60nm) / NPB (15nm) / EMLs (30nm) / Algs (30nm)
/ LiF (1nm) / Al (200nm)]¢] EL ~#EZH (AU = : PL ~FED)
5 - OLED o AFgd &4 o= #E the]ot13(in eV)

T 6 - A AZ[IT0 / 2-TNATA (60nm) / NPB (15nm) / DPVBi (30nm) / ETLs (30nm) / LiF (1mm) / Al
(200nm) 1¢] ) =-HM(UL-NEAAFYE: IdPa&-AFEE EA).

=7 - HA AA[IT0 / 2-INATA (60nm) / NPB (15nm) / Algs (30nm) / ETLs (30nm) / LiF (Iom) / Al
(200nm) 1] F=-AHL-NEZGIYE: FJEE-HARFEE 54)

%= 8 - HA 2AH[IT0 / 2-TNATA (60nm) / NPB (15nm) / Alqgs:7%DCMIT (30nm) / ETLs (30nm) / LiF (1nm) / Al
(200nm) 19} S =-AJM(L-NEAF (A= FHas-d72

= 9 - A OLED &AHITO / 2-TNATA (60nm) / NPB 15nm) / DPVBi (30nm) / ETLs (30nm) / LiF (1nm) / Al
(200 nm)19] AFLE-AY 54

£4)

k1

X 10 - 54 OLED &XF[ITO / 2-TNATA (60nm) / NPB (15nm) / Algs (30nm) / ETLs (30nm) / LiF (1nm) / Al

(200nm) ]} A7 -9t 54

2 (60nm) / NPB (15nm) / FuZn (30nm) / ETLs (30nm) / LiF (1lnm) / Al (200 nm)]
A e s AFEE O 3958 54)
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N

[y
(g
~

Al (Cathode : 200nm)

LiF (EIL : 1Tnm)

Algs or MeZn or MOZn (ETL : 30nm)

DPVBI or Algs or Alga:7.5% DCM Il (EML : 30nm)

NPB (HTL : 15nm)

2-TNATA (HIL : 200nm)

ITO (Anode)

Glass

k
:
[\

. Wf\n\\ /wu}mu
J %\M -
J
NPB

DPVBI

pDeM i
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Current Density (mA/cm?)

rg,
N

EL Intensity (Normalized)

12000+

ZIHS3d 10-2010-0079600

MeZn

e 4 MOZn .
17 100004 . Fyzo .
12 s000-
1a . .
& 6000 0®
1000 { £ . 000°%C0
5, 40001 00®° U 44
d= . .. o= AA
1 5 .. DD A
] 2000+ . LA s @ 00 AN
b ° 2 A A . .. DD A
TN TEEE L
] o 2 4 & 8 10 12 14 16 _@® [ A
]
100 - Voltage (V) o® A
] .. () A
. o o a4
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O m} A
4 ® O A&
@ O 4
J (] ] A
e U A
® - A
10 + .. DD AA
3 ® A
] o oA o MeZn
] ® Caa A MOZn
' * o4 o Fuz
O _.DA usn
1 I L} I L} I ) I L} l L} I L} I L} I
2 4 6 8 10 12 14 16
Voltage (V)
1.2 - -
"""" MeZn E 1.0
1 ---- MOZn S s
- o
1.0 FuZn S o6l
2
- ® 0.4
g
0.8 £ o021
-
J o 0.0

0.6 -

0.4 -

500 600 700 800
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400
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600
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S8 al o= 6
k| 2| @ g = & | &
& 2| =8| 2"
o b=t =
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5.9 58
3500 -
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w000l 2 e .
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EH7
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i ? 21] . —
g 40004 £ v
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S
i T O u
(2]
@ 2000 - / / v
O
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Current Density (mA/cm?)
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