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Abstract : Recently, the phosphorescent organic light-emitting devices (OLEDs) have
been extensively studied for their high internal quantum efficiency. In this study, we
synthesised several phosphorescent metal complexes, and certified their composition using
NMR. We also investigated the characteristics of the phosphorescent OLEDs with the
green emitting phosphor, Ir(ppy)s. The devices with a structure of indium-tin-oxide(ITO)/
N,N’~diphenyl-N,N’-(3-methylphenyl)~1,1’~biphenyl-4,4' -diamine =~ (TPD)/metal  complex
doped in host materials/2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline(BCP)/tris
(8-hydroxyquinolinato) Aluminum(Alqs)/Li:Al/Al was fabricated, and its electrical and
optical characteristics were studied. By changing the doping concentration of
tris(2-phenylpyridine)iridium (Ir(ppy)s), we fabricated several devices and investigated their

characteristics.
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Fig. 1. The molecular structures of the
materials.
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Fig. 2. The configuration of the OLEDs.
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Fig. 4. The cyclic voltammorgam of Ir(ppy)s.
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Fig. 5. The energy band diagram of a green
OLEDs fabricated in this work.

Table 1. The characteristics of OLEDs with
various doping concentration

Efficiency at Driving Current
100cd/m”? voltage density
{lm/W] (vl [mA/cm?]
100% 1.05 9.5 2.80
17% 6.56 9.5 0.65
10% 6.93 10.5 042
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Fig. 6. I-V characteristics of OLEDs

depending on doping concentration.
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Fig. 7. J-V characteristics of OLEDs

depending on doping concentration.
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Fig. 8. Luminance characteristics of the devices
with various doping concentration.
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Fig. 9. EL spectra of the devices doped and
undoped with a host.
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Fig. 10. Power efficiency of the devices with
various doping concentration.
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Fig. 11. The synthesis and molecular
structure of two  derivatives,
Ir(tpy): and Ir(mppy)s, of Ir(ppy)s.

i,

H,, e
(Q@—R)S M TT M.

R

NMR(ppm)
Ha Haromatic Ar-CHs
Ir(ppy)s | 7.8(d) 7.7-6.7(m) -
Ir(tpy)s | 7.8(d) | 7.8-6.2(m), 7.8-6.6(m) 1.9

Ir(mppy)s | 8.1(d) | 7.8-7.3(m), 65-6.7(s) 29

*MS/FAB of Ir(mppy)3:645(found):
646(calculated)

Fig. 12. The NMR results of Ir(ppy)s, Ir(tpy)s,
and Ir(mppy)s.
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Fig. 13. The EL spectrum of Ir(tpy)s doped in
various host materials.
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Fig. 14. The luminance characteristics of
Ir(tpy)s doped in various host
materials.

4.3 =

f71 A7) 2% A &gl S8 F
WAl AMgER] 7] A nH gl I A7
= U5 oy, 45 % excitong 38|8HA %2
wgad A e ABE o8 2E 77
A7iggaate] MEEEE ol8HoE 100 %
7z &8 F A £ @Y #gHo] opd
EPE o] &3 2xte UwF Edo] 9r|A] &
oz 47l &l A A H(aggregation
quenching)olyt AF¥-4F3% Lde] HA o
ojr}7] WEo] 2 TE Ffo] FEY B ¢
Foll M 342 Inppy)sE BCPol =43}
o I ERskol ©E HAJH . FEH B4

Lot 5

ZAEH T BCPAl 10 % =8& Ax9 Hu
EEL 714 Im/Wela, olwe) AL - AFY
= 2 #xE 7tz 11 V, 058 mA/em’®, 221
145 cd/m’e1Qth. AUHEE 10000 cd ol 2ol
Q, 10 cd/m’lHE 693 Im/Wel F&3
042 mA/cm’e] AFAEE Vehides olw)
9] A} 105 Voldrt, =& Irlppy:d %
A} Ir(tpysst Irmppy)s® 43t NMRZ
I 4L gty en, Irttpy)s® Zn(BTZ)9
Be(BTZ)ol =%3td 71239 Ar] @3 =4
& BE3GY. oL FAE 9% 2R 3
2E 3 2 Lz} F29 HAH o]Ro]A A
%ol 7|Eo BuE A} v|ate] FAbxiz of
AT BAF HAHE FAE B 4 T2
of dig A¢vF AYHH nFELS §r 2P
22E A 5 & AHolr)

#Ate &

o] =¥& 20008 A7 7|TEAo] 7
¥ d7EH

d4ngps

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

2. M. A. Baldo, D. F. O'Brien, Y. You, A.
Shoustikov, S. Sibley, M. R. Thompson,
and S. R. Foreest, Nature, 395, 151 (1998).

3. M. A Baldo, D. F. O'Brien, M. E.
Thompson, and S. R. Forrest, Phys. Reuv.,
B60, 1442 (1999).

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

5 J. H Kim, S. P. Lee, S. H. Lee, Y. K
Kim, and J. S. Kim, Mol Cryst Liq.
Cryst, 371, 455 (2001).

6. M. A, Lambert and P. Mark, “Current
Injection in Solids”, p.207, Academic Press,
New York and London (1970).

7. Y. Cao, I. D. Parker, G. Yu, C. Zhang, and
A. ]. Heeger, Nature, 397, 414 (1999).

- 102 -



