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Abstract

In this study, Tri(l1-phenylpyrazolato)iridium (Ir(ppz)s) was prepared for the pure blue phosphorescent
dopant and various host materials were used for the appropriate energy alignment. Although the
luminance was pure blue with the CIE coordinates of x = 0.158, y = 0.139, device efficiencies didn’t
improve yet. Instead of finding the proper host materials, the alteration of structure of OLEDs affected
the improvement of electrical and optical characteristics of the devices. It was worthy that insertion
the exciton formation zone with the host material between the emitting zone and the exciton blocking
layer. The device with a structure of ITO/NPB/Ir(ppz)3 doped in CBP/CBP for the exciton formation
zone/BCP/Liq/Al was fabricated and the characteristics were observed compared with the devices
without the exciton formation zone. When CBP was used for the exciton formation zone, the device
efficiency reached to over 0.25 cd/A. While the device used CBP only for the host showed the
luminous efficiency of under 0.11 cd/A

LM = W7l 4% adbe @YY AU HFY U9

AR BT 2@ @2y YR ¥ &

w71 ®7) 2% 4A2AHOLEDs)?] Tz EAE £0) 100 %7HA A ®t

& Tang® 29 A7 E 98 Bag oFF Ir &+ Pt} 2L 349 FHEA5L 4
BEASA AT grh(l] 2xe ¢33 4L &) o) 73 2W-AE F5 Lo HAsA
F23 A% F kAN FHE EF  F low, dga Ao 45% AuE ARdes} & o
B 2AL ATY A @R Helh FA o oJuA Hid, ojRe 2B MyEdels A
S JAEEE Holy WY, AP o BSE DB Ad AE3 Ao BF HolE FHastd ze
%% AAse 4T G wR Helst e AF & T ¥ 5 Avhl4] ojH% A 9,
D2 g% 23 ¥§ ¥ ¥ B8 YEd Ir E= Pto) #HE2AE 2329 dopant2H #
t}. & 2, Forrest®} Thomoson< Wes A AlLEo X oy, Ir YHEAY

olgE I AL &S H7 AR 2AE o= =2 P 0y 58T o) AH P B
AZATh[2-3] EBFe AF Ede =3I obd AZEA AElY HMP 42w AL HAGO

- 1070 -



2 % A6

A3 A4 APA MAE o8¢ Axd WH
ATe 8@ APEH AT, A AF 2H 9
A4 HWe dux e e o gE F
A3lg host 2EL 27|17 A ol dF7 4
23 APHR ZF Pk B dFoME L host
B4 F4 A% EF Irlppzse £ 2AE
AFsted FF 5P& A7, 2F A4NA
F4 498 A9 729 2AE AFsld o7)
Aol B PFo diste] ZASIH

)

2.4 ¢

E AFg e hostE A Irlppz)ss T£B3F
F3E L¢3t 1% dF OLEDsE F 71A +
22 AFSHAT. 2x 1& BEF 93 FRon
22 28 2339 host B FAdF EFE o
23] 4714 A G G(spacer) S AT FRo|
t} host 2@ E 44'-NN'-dicarbazole-1,1'-biphen
vyl (CBP), 2,9-dimethyl-4,7-diphenyl-1,10-phenant
hroline(BCP), 1,3-bis(N-carbazolyl)benzene(mCP)
, 1,3 5-tris(N-carbazolyl)benzene (tCP), and NN’
~bis(1-naphthyl)-N,N’-diphenyl-1,1’ -biphenyl-4,4
'~diamine(NPB)7} Z}Zt Al&=How, 2E &3}
E 8% Y% = FE=Z AFXHUC

429 A& A3 g #Zot ITO(indium-
tin-oxide, BAE: 30 @/sq)7t HE HUE #
71#E oMM E, vEE, FHTF EME 2859 A
Hata, Ax A7 F AF FF Fuo FHFAZ
. #7188 F4& AZE, 5107 Torrdtoll A 2
ZF Ao, ol §Fr71EH 49 FAES ZHH
1-15 A/s 3} 5-10 A/so 2 3t} 13 18 2 4
geollA A2E OLEDs® Fx&§ Ho Fu Qv
272 17&: #2871 9/1TO/AZHE2(NPB 40nm)
/‘:'a‘%‘é’(hOSMI Ir(ppz)sE 8 %%% 30 nm)/d 713}

£53(BCP 10 nm)/AXHE3(Liq 1 nm)/AI100
nm), ae8]n Az 29 F& ¢ {71 8/1TO/NPB
40 nm/hostell Ir(ppz):E 8 %E% 10 nm)/ 71 =}
¥4 %(20 nm)/Alg3 20nm)/Liql nm/Al 100 nmZ
Az =}k 2o FFAHL 3x3 mm’ o] 3,
EE F3& Uy FdA AYHAon, &g
DC AL¢E AZEd FHsGAY =8 FIgE
quartzol Al @ F&3ted UVvis F3 =9 3 @43

4 2AS.

i

Vacuum level

electrons

'”r&m_
Al
a-NPD
- F*5ce|  Alas Liq
ITO
000
\J €0 Host|
holes (/
(@) &%t 1
Yacuum level,
electrons
¥y OO0 ~
|
a-NPD
Al
< pacer
o it VSN RO Liq
ITo Host
o0
holes L’

(b) =&t 2
a7 1. d"olM MASE OLEDsel 7=

3.83 ¢ @

a9 2ae Ir(ppz)s® UVivis F3=9 3
F 29EYS el e, 19 2he &3
18] 7z tgdd E2AL host2 AlRste] Az}
@& 279 EL 54& JelWz ok CBP, mCP,
tCPE hostZ A1&3 &2 25 £58 34 99
2 A=454 nm A FATZE HBolX 9, Ir(ppz)s
9 W& W= wieo w3 E&L 01 cd/A ol
2 g e AL AT F g

ol#{gt 2t EL §A4& #4AI717 $iefA &
F%7 BCPAelY]l o471z BAHEE 44T 4%
29 F2E A3ste] JEEHUD. host BFL
CBP, NPB & 7} & ALg393, 97= J4=
o] Qe Bt @ ¥ HEE R RE T

- 1071 -



Q& 5 A

a2Y 3 & CBPZE hostE22 AMEE 4% 13
22 2o diF HEE YR goH, o7 A
AEe AT 27 204 FHEIF F o o]d F
71¢ RS A8 F vk 24 19 3 $E host
AN HAHE A7AE] Ir(ppzisE AUAE AG
e A 2o 8P He s Masy, 129
Ir(ppz)s AA7F 724 Aoz &A43to 7%
B2 ol EFHog Uyl AEHE R
& Wt wde] 4z 29 %=, CBP/BCP
Aol AHE A7iAE] spacerg AA 3 FFH
o wPZFoz FAgozN F2FH AFe W
He BA ¥u gHHoE oz Heo] ol
A €

Host
161 o —=— CBP
;‘i - ~—&—m(P
T h — —«CP
08 [ -
n

[
-
T

EL intensity [a.n.]
o
>

-]
N

[
&

Absorbance

Photoluminescence

T ¥ 1
300 400 500 600 700

Wavelength(nm}
(b)
a9 2.(a) NPBY PL 293 3} NPBel Ir(ppz)s
& =% 429 EL 29 EdH, (b) 4 $ hostE
AL AHE3 24 19 EL 29 ER,

Ir(ppz)s AA7E +23 Age=z FL3d o7
Z AL 2] dgiEd gFHog duAst A
He AL waigd. wgbe &% 29 ASdE,

CBP/BCP Ade] WAHE A7I1RE¢] spacer& Al
M3 EF}sted wPZoz gAPozH TZF
A% FHE A ¥xn 2RFHoZ YA A
o] dojutA #rh

028 —e—8% Ir(pp2), In CBP
0.26 |- A A 4 8% 8% Ir(ppz), in CBP with CBP spacer
.‘ A

024} A “a

< \
- ‘A

E 022 N

0.20 - A
g “.
2048 | a
] A
g 016 | A
v A
ol .
g
gonf ‘\A
a _e-0-0-0-0. g
=00 P 00, .

. ~e
0.08 »

)
10 18
Voltage [V}

woeT

1% 3. CBPE hostERAZ AH&® 24 1 3 4%
29] Jx&. '

Intensity [a.u.]

S00 S50 600 650 700 750 800
Wavelength [nm])

1% 4. NPBE hostEZZ AH4% &7+ CBPE
AT ART O F& 54& 2t

2 4% NPBE hostBEA2 AH§3te] A 3g
42+ 29 ELEA4& Jelllz it host2 CBPE
ALgE ARED FY £& A7IE el QA
gt o] A& NPB9 #LA] &ge] o Aot
I8 48 H4YW NPBe PL 2¥E#s#t NPBE
host 23 & A}&3 4xte] EL 2"HERo] ni$
H 2% Ag FAE & ded, o]A-E& NPB/BCP
AdoA A A7A7F BREHCZE spacerg
28 g3z sz, YHAe o7z 44
% ZA A dgo] dojur] WEH AAUE E

- 1072 -



golth, WA, 98T wHEHE R Ir(ppz)sol
o3 AT NPBol 9% R 5 7x7 &@del
BhiA |,

4. 48 E

host/ 712 & &% AW H4HE 7" &
FZo o] dollA Eut oW W& w=R
ZeE AW EFL o] dojus % 44
d dq7|AE A AA wRFoZ Uzt
Foxoz ALHE AL YEvh wtdo LBFS/
EE3 Alod o7|a gA4FE AdstE o7
7} 2 FoE AHE AL Z24FoEH 5
H oA Hgo] douA Tt AT ol
4712 AP Ee] Y AN 23 588 HF
3 A71E HAMe Wie] HA R{r) wEbA
=o] HWE HY AdF EFDL o] & 279
AE FFA7 9l E TR A7 @A
F 223 HAF oiz] alignmentE ZE: host

o] g & Aot

tlo

2o e

UAtel 2

of EE& 2001dE FFGEAFATY A dd
3te AT H R FY o (KRF-2001-005-D22001)

il

12 2

Ho

[1] C. W. Tang and S.A. Van Slyke, Appl
Phys. Lett 51(1987) 913.

{21 M.A. Baldo, ME. Thompson, and S.R.
Forrest, Nature 403(2000) 750.

[3] M. A. Baldo, S. Lamansky, P. E. Burrows,
M. E. Tompson, and S. R. Forrest, Appl. Phys.
Lett. 75 (1999) 4.

{4] S. Lamansky, P. Djurovich, D, Murphy, F.
Abdel-Razzaq, H.-E. Lee, C. Adachi, PE.
Burrows, S. R. Forrest, and M.E. Thompson,].
Am. Chem. Soc. 123 (2001) 430.

[5] K. Dedeian, P. I. Djurovich, F. O. Carlson,
and R. J. Watts, Inorg. Chem. 30 (1991) 1685.
[6] M. A. Baldo and S. R. Forrest, Phys. Rev.
B, 62 (2000) 10958.

- 1073 -



