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Abstract: We have investigated the effect of organic thin film on the driving voltage of OLED (organic
light emitting diode) by inserting a 5 nm thick 2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline (BCP) or
triphenylphosphineoxide (PhsPO) between tris-(8-hydroxyquinoline)aluminum (Algs) electron transport layer
and 4,4"-bis(2,2"-diphyenylvinyl)-1,1'-biphenyl (DPVBi) emission layer. The device with 5 nm thick
PhsPO layer exhibited higher maximum current efficiency and lower driving voltage than the device with
BCP layer, resulting from better electron injection from Algs to DPVBI in the device with PhsPO laver.
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Hol A IS FFH FAl HAFESFT A7)
AEEE AN e 2oz g8d g, AR, o
5 75 EHEE U3Fog sl A7|E 4
BAIFH 98 OLEDY 3 #HaAZE 4§ g
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Aoz 5 Aol ¢ 2 FHE A9 olF
B2k olyel F71EdA frIER Aste] FHo 9
A= OLED®] +&x%te]l 24 €t OLEDE 49
29 f7Iggez FAs glog oF f7|EY
HOMO (highest occupied molecular orbital), LUMO
(lowest unoccupied molecular orbital) °lu#] Z$]7}
g2z f718 e AU st FYd did
qUz FHoez z8so OLEDY FFAAEL A%
Al = At gy, & =FdAes AxsdS5H
utg % Alolol| triphenylphosphine oxide (PhsPO) %
= 29-dimethyl-4,7-diphenyl-1,10-phenanthroline (BCP)
uraks ARl ol f7]9te] OLEDS F&7tel
N2 FES ZASIA.
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WA ggo] ¢ 10 Q/sq?! ITO (indium tin oxide)7}
"9 #2 7|%E o|83te] OLEDE #lz&tsidh
OLEDe] 42 FAsp1918l A1412} (photo-lithography) &
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Z (vacuum evaporation)& |83l §7182 30
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F&3d B3R 3E FAsidd.

BCP ¥+ PhsPOE 5 nm F#3 § AxFEA 8
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Fig. 1. Device structure of OLED used in the
experiment.
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Fig. 2. Current density as a function of voltage for
the OLED using BCP or PhsPO layer.
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a9 32 Algsst DPVBi Abelel 5 nme] BCP £+
PhsPOE AYste] #1#3 OLEDS AFUE] =&
AFEE 548 Yed ot BCPE YT &7
E % 9 cd/Ag AF E&E Yehglen o= B
¥ rubrene % Ao AFEEIY dAIG
[13,14].

uhd, PhiPOS Y3 2&E oF 11 cd/A9 AF
&< Ye o BCPE AU 2A v8) =2 A
F E8S YUY AFEES AR HFY A
A% &%, =WES PL (photoluminescence) At
2%, B5FE a8 T 98 AAHLd rubrened]
PL ¥A&¢ ¥ #5% && W3:E BCP Ev
PhsPOS] Aol o3 |&o] vimaict wety F &
Ze] AFESE Ao]= BCP =+ PhiPO 4ol %
Azst AFe AAFEE Aol2 AF Aol A=A
o FAFe AAFELE FYHE AR} FFA 9
3 #H$Ho, F 2xoA FFe FY 2L 2o
B2 PhsPO7F A€ AAA Algel4 DPVBIZ
A7 0% @ol FUHY] W&o 19 20M B
vl o] AFUEZ} FAEHH AFE L] FHE
AE ¢ F Ao

a9 4= Alg:$t DPVBi Alele] 5 nme] BCP &
Ph;POE 4Hste A2k OLEDS] #Atell wE =
FT4& Yeld ZHo|th Alget DPVBi Alele|l BCPE
AYE Z$8 PhPOE AU 245 22 AgtdA
3571 = BCPY ZA$ 1,000 cd/m’e] 3EE &7
3 oF 105 Ve Agto] HastA| g PhaPOE A EH

J. KIEEME, Vol. 24, No. 8, pp. 678-681, August 2011: M.-Y. Ha et al.

12 L] L] T
()
_— .. . -
ﬂ 10 - . L S — —._, . .
3 8 ""“"\\./'-—m.ﬁ. : —‘—0——;_____-
)
o 6
Q
£
w 4 4
£ —=—BCP i
E 2 ~e—PhPO
6]
0 I 1 " L
0 50 100 150 200

Current Density (mA/cm’)

Fig. 3. Current efficiency curve as a function of
current density for the OLED using BCP or PhsPO
layer.
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Fig. 4. Luminance curve as a function of voltage
for the OLED using BCP or PhiPO layer.
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2 AdFolA AAFEEQ Algst 2332 DPVBi
Abeld] 5 nme BCP E+= PhsPOE AHlste] A4
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