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Properties of Organic light-emitting Diodes with various Electron-transporting layers
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Abstract :

Dept. Chemistry

Organic light-emitting diodes (OLEDs) were fabricated with the electron dominant complex, 4,7-diphenyl-1,

10-phenanthroline (Bphen) into the traditional electron transporting material of tris (8-hydroxyquinoline) aluminum (Algs), neat

Algs and Bphen as electron-transporting layers (ETLs), respectively. Use of the Bphen material results in efficient electron

injection and transport, allowing for high luminous efficiency devices. The devices with neat Algs(Devicel), 1:1 mixed Alg; :
Bphen(Device2), and Bphen(Device3) have efficiency of 15.3 cd/A, 16.9 cd/A, 20.9 cd/A, respectively, at 20 mA/cm®. The
efficiency characteristic of device with Bphen is best, but the device that is satisfied high efficiency and stability at once is

observed in Device2.
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biphyenyl (CBP) : Ir(pq)x(acac) (8%, 300 A) / Bathocuproine
(BCP, 100 A) / ETL (200 A) / lithum quinolate (Lig, 20 A)
/ Al (1000 A)2 =A2 SABEIAUCH GIIA ITO= 32

- 436 -




2, 2INATAE BE FUBCR, (BP 8AE 30 &
4 CHE EF I(pqhacac)E THEI0 HM o1 gAS
%, BCPE HEE MNXNBLZ, tris (8-hydroxyquinoline)
aluminum (Algs), 4,7-diphenyl-1,10-phenanthroline (Bphen),
Alg; : Bphen £ 1 : 1 U2 B850 22 8L =33
(ETLSE, Lige 8K FUECER TpjD A 8 830R
22 AZOYG. RIS EE BZE 05 ~ 1.0 AR
TESIMD, 389 3 2= |IE U S Xty
A8 XIS #d ~100 A SHMI 0.5~1.0 AsS B

Z 9ug MG 100 A ~ 1000 A2 S
HWOlAE 10 Akl B8 £02 2t0rg HAEUAC.
Mz R8I @2 0% AXEs 24 AH9 228
HANA ESHQ barium-oxide S ISR, EX
B2 AL AT VL 32 Keithley 236 2A0E S
MinoltaAt2l CS-100A EFYMFSHE O8I0 FF 5t
A1, EL ABMEHEE IBS InternationalAtS] IVL 200022
BHF BHACH

3. 20 % 3HE

A" 2= Mon @R €50 OE 8J 2% A%
=8 UEHH 210ICt Devicel, Dvice2, Dvice3s= 22
200 mA/em’0l A 21600 od/m® 24100 cd/m’, 29700 cd/m’
3EE SO0, 15 Device37t 71 &2 ST E LICHH
AL Ol A OISTI #E Bphen EEE HX 35
EOE NBEQEMN UEBNAM HIBW AU DEE
OI20 20t Y2 YAIE0l EHEI2UI WR0ICH(3]

) T

#wa || ¥ Device! yas E
#-- Device2 .

badand Oevice3 N
Ty P
3 < a At
2T i

o ;.;‘)
5 P
A

e s
= o

ey

L] e
+ 2 4

0 R
et 2oty A |

JdE 2. 82 @¥ O0IRE AKX NYD NF 20
ne 8x

e

A8 32 3R 2.0 OE A AXNY ¢ 58
Etdl 0iC. JXS CIE=JF JIE ZFE Bphen
ASB8 HES Device3dt JtE E2 2% S8E
O UL SHXIS HE YSO BOME O
=505 ZAote NE =B, Deviced 2%
Ol Devicelll Device2 2X&CH Xl A48
Olx2 AXE F5% M, Bphend EOUZ
IH20ICH[5] &®, Alq3® BphenOl 1:1 ZEBE Device2=
Devicel 20 Hiu® =8 288 UEHADH, Device32l)
S 233 EA8 203 U

2t XS EL ABREHE s 3N +559 FH
Mt Helols NI S&0 242200 605 nme SYS
IHEE LEHHALCH

oM
@
i 2 &£ M <

B

ok
e foh
0X 0

4

3
e
2t

g
o
[

El I
p
1
Jim
ox

e
> o El

-

2 —u—Device1
5 #--Device2
. # - Device3
K
z
g 4 e
2
“\;’; R s
E
g
_ gk

sl

A 3. |71 €¥ OORE 2RSS & BT o=
4 58

4. 2 E

E ¢3E I =350 87 #F O0ILE 219 &
J® B850 HEE FEE X=X LOotED, DEE8
T= D3HE 2K FEHE A HESIUCE Devicel,2,3
5 BphenPt2 MT} 2350 AIBS AXDF Bphend &2
I MBSO D6 JtE F2 BT 88 LB
2Ae #oE £ JUCH BHXY BphenE ABE AXE
FE E =2 ¢35 S48 UCUHAC. OaA, 8 o230
Ke AlgS Bpheng LIIZ2 BEEOEMH Al g2 +
5 OtE S BphenS LSEE SAW 2BASI=E AXNE
@ g & U/UCH

ZFAS 2

0] =88 MEAN &8 HEAMYUQ HAHIM 2ASHH
NELAS (10555).

a0 &8

[17 1. Kido, M. Kimura, and K. Nagai, Science Vol. 267,
P. 1332, 1995.

[2} H. K. Lee, J. H. Seo, J. H. Kim, J. R, Koo, K. H.
Lee, S. S. Yoon and Y. K. Kim, J. Kor. Phys. Soc.
Vol. 49, P. 1052, 2006.

(3] H. H. Fong, Wallace C. H. Choy, K. N. Hui, and Y.
J. Liang, "Organic light-emitting diodes based on a
cohost electron transceporting composite”, APL, Vol.
88, P, 113510(2006)

[4] T. P. Nguyen, L. P. Rendu, and N. N. Dinh, "Thermal
and chemical treatment of ITO substrates for
improvement of OLED performance”, Synth. Met., Vol
138, P. 229, 2003

[5] Kevin P. Klubek and Denis Y. Kondakov, "Improving
Operating  Lifetime  of  Blue  OLEDs  with
Phenanthroline-Based

Electron-Transport ~ Materials",

Society of Information Display 2007, workshop 36-3.

- 437 -



