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The Study on Dielectric layer Design and Manufactor for Luminance
Improvement of Red Organic Light Emitting Device
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(Hyun—-Chul Ki - Seon-Hoon Kim * Doo-Gun Kim - Sang-Gi Kim * Young-Sung Choi + Kyung-Jin Hong)

Abstract - We have proposed an dielectric layer to improve the luminance of red organic light emitting device. Here,
we have calculated refractive index of dielectric layer material that was revised refractive index of organic material, ITO
and glass. Refractive index of dielectric layer material was 1.711. The structure of dielectric layer was designed in
organic material/ITO/dielectric layer/glass. Dielectric material changed thickness that deposited by ion-assisted deposition
system. Transmittances of ITO were 95.66-98.85 [%]. Red OLED was fabricated with the structure of TPD(400
[A])/DCMII(20 [A]), Rubrene(20 [A])/Alg3(500 [A])/LiF(15[A1)/Al(1,000 [A]). Turn-on voltage and Luminance of Red
OLED were 10 [V] and 5,857 cd/m2.

Key Words : Dielectric layer, Red OLED, Luminance, Ion-deposition

.M & R Qv KU7IE-37] F AA HollA o HukALE
Zol7] &AM FEl7] Sl molAR AN=E FAHsE W
A ARt 343 wddel] wEl Axr]7]e] AERE Hol A o] grj[23]. L3 HToE JSEAE ol &
Al A ZA FE taEdele] e 3 Feido] H7H steo] frdg Ao 435 s A4S 24 F JdE FF
2 ek olYyE #HW gxaZeolds AH faZol 7EA T =] olgdt AL frldFAhAe EFEA
(Liquid Crystal Display, LCD), ++7]%3% 4 %}(Organic Wk olyel R wFgEol 7 9 FASt B {1
Light Emitting Device, OLED), Z#}=u} tj2AZd o] Bz Fxe wEl gEe wol HETte AS ¢ F 9
(Plasma Display Panel, PDP), dA®Z& t] 23 o] (Field o a3z dukHl fr)dgAaxte] whg g s JRdad
Emission Display, FED), 71933 t]~Z# o] o] Ut} F&o] 51 %, JHLFEgEo] 175%EHA YA 315%=
7l a2 &S =o)7] 8 dFARS o] 8] (Glass) SO Z 4MghHEATE Glass 9HOZ Jbehs W
U dAz-dFe 4g% THE AT uF FERATe R Aoz FrEgaAe] HFEES FAAZ 5 Ak
A AAE HNE Lz oRE FEH3E R UFFTES Glass %ﬂ;%_‘li AT E WS BA5e YRR FE =
G = A7 AP AL v N DS R R i A (Photonic crystal)
1) 3

SRR
TEE gt 340l BEsn £8% "ol vy

A
2 FEHA ZI U] 23 A He 5L fvH
T71%59 2HE Aol& 3 HASE WA REg) S < 7FA A vt
2AES A= ITO-7H718 52 wE APsies =92 2 Ao A= Faalakel Dielectric layers o] &38bo] f
b ATHL] F71Eg AR Rl ZE A RE gdoex X 71%, ITO, 12]3 Glass®e =HE Aols HATOZH
e HES R FE& ] 98t gds AFAnst 9y AP LS FAAVIE WHOoR {78 /dielectric

layer/Glass 7% & ©o]&3le], fF7|¢daxte] e P&
Aoz BFgE FFe a4E A7k

toowAAA, A s Rr|Ed FEFA~E A AE
° ¥

: : 2.4 3
E-mail : emblemdo@Kkopti.re.kr
* g 3 9 gk ﬂﬂ*% PG e AFAE MAATY
w A 3 9 D)2 BgIA Y ALAME AdALy - 2.1 Dielectric layer 22 MF 3 MA
Zub B Ao A= dielectric layerE A Ast7] Ao 2d&

wer W) 3] Q0 (F)F AR ololdlH | o F oA} AR 918t Fshuldte o] WALE S AbetE A (DS
§ ¥ 3 9 FFystw sty AAFEA Ty} A8t o] &3} dielectric layers 22 A 4319
§§ AlYoldg Y @ FAMER Fof A7) Fsty} wg - I
$§§ 4 3 9 FFdete wE - g (ny —n xny/n2)?

@‘/IZOFJX} . 20105 S'Oﬁ] 19%} R:ﬁ (1)

AET ¢ 20109 49 8Y (g +m >y )

918



o714 n0e F71%&, nle ITO, n2% dielectric layer
2l n32 glasse ZAE|T Zztel Z=HES 2 (1ol
gate] AAg A3 dielectric layer® =& &S 1.740]t}
olgg FHES UrhUE EZZE ALOs¢t TiO, ©|th
EoAF e Tt 9ol 400~3,000 nmeol™ ZIAA W
Aol o Fehtuto g wol AtgH 1 e TIO, B2
A7 st eH4l

Dielectric layer2 XA H = E29 =#4dE&S Elipsometer
E ol&3to FAA L, SA =4E #& d
Z 23l Macleod simulatorE & sle] A A ulaod 9l
610 nme 7IF#FoRr o] A 1
dielectric layer =22 ARE g TiO.e] =8 E Ftolth

22

2.1 ’_—ITK)’

20

19

1.8

Refractive index

1.6
300 400 500 60O 700 800 900 1000 1100
Wavelength (nm)

38 1 Dielectric layer 222 2HE
Fig. 1 Index of dielectric layer material.

Macleod simulatorE ©]-83}o] dielectric layer2} ITO2]
HA e FAE 247t 12256 nm, 16893 nm %S Ak I
2 2% dielectric layer®] simulationd ZA3} 3} A A
dielectric layer®] %38t EAS Hsle] oj=vEA
(Admittance) 185 o] &3ttt oA=wd 2 192 wheto
B FATY S gl wel Bleke] ojEwE 2 WsE B4

e} Hlu

G oB| 9ol e Ao g o
WALE F7), Zas 4S5 deitEl EW, o=
MR AE AT ek AR el wage & & 9

ad 29 (S Y f7le 2EES 17, 04 A
gto], ITO9 TiO; ekl ]84 Glasse] EdE<! (1.5 0)

RS =ddo] wet AR dielectric layer’t F-ukAF uf
Hls A = ATk
7
6 Red
—_ 5]
)
) 4+
<
=
£ sl
3
T
3 ol
1 -
0 L L s L P
400 450 500 550 600 650 700
Wavelength (nm)
(@) Dielectric layer A A Zk
MM U|waAXte| 3 E=EAE 9 Sh dielectric layer Al % M =tol| 23

ot

Trans. KIEE. Vol. 59, No. 5, MAY, 2010

Red OLED: Admittance

Im(Admittance)
15

(b) Dielectric layere| O{=Eo|EA

a2l 2 Dielectric layere| AA
Fig. 2 Simulation of dielectric layer

=
Dielectric  layer 2o o] 20 B ZFZ(Ion-assisted
deposition : OTFC-1100, (5)Opto-run, 4¥)& o]&3}
. FRzde AW YReEES 150 T2 fAdRor 3

2.2. Dielectric layer 3& % HM {7|whZ ARt H =
z= 3
[s}

A&ET = 4A/sec FEBIAT. 28]al o] 2] o2 Ar
I} 025 A&t o, o]&#e Z+7 50 scm, 10 scm <
ZEFAT oW BHEFAS Aol wal R A9
WHelo] 7t nFAo wahE FAE 4 Qdri[6]. Egh AbA
e o] 28 AME3lW 2ERE SU/MAYIA FeNke s &
AAN7IBR2 Qi 2407} S7kete] e F47F A& dhet
& TFE  AduT

B AFo A= dielectric layerE AFg38Fe] A M f7)dkd
27ke] 3= @S st f1ERAE AFE T 2
Aol R A E ARE7] ke 7)Ee] A7]= 60x60
mm=Z A &G oen, ITO e AL AMMHC) @ & o]

25(DD7F 1112 &35t gHo A 2083 AA S, 4%
Ag AA7] f5te] {F71E AAARJ] EKC 83007 5
=<} BoilingS 2 A5+

Fr 71 220 %%L TPD(400 A)/DCMII(20 A)/Rub
rene(20 A)/Alq3(500 A)/LiF(15 A)/AlI(1000 A)e] F+zx<I
g azE AR A7 fr1Ee 45 A
(Thermal evaporator)?! OLED system(JBS International
Korea) 311 % ol gsfe] 203 Zasgdon,
3x10-6 torrolal F3E&L 08~ 2 A/szE TSI Al#
Hojxl mAF7ERA Hr] R 3EH 542 IVL300

system(JBS International Korea)Z ©] &3}

AT e=

Dielectric layers 283 24 {71379} 2§51
R FrlddaAe] Hdg-dRF, AG-3A=e E4Es 1
37 a9 4ol dEblTh A E ol A {7 R g AR e] 2
ZFAQF 10 VEAM, dielectric layere 71234
SR FFE FA Ze S FAFA
54L& ‘%E}Wr/}. Dielectric layerZ
Q1 71A%tol 145 VelA 5857
Al &S frldEAzte] I =R 164
de YERAT. = S dielectric
layer Bt2to] f7]%, ITO, glass® FAES HAToOEZH

i
lo

b 919



[l
N
1o
o
i

2X 597 55 20104 5¥

dielectric layer® #-&

3

o —
o 5 2 e o
o FEAL BF - 3}1\1;}__ 7)4\__

25x10°F | = Red OLED vee
®  Applied dielectric layer
2.0x10° LET]
.
-
« .
~ 1.5x10° |
<
g
2 .
5 1.0x10° | .
9]
.
5.0x10° F "
. H
0.0 a Aumassssans a0t

Aplied vlitage (V)

38 3 Dielectric layerg M&¢%t MMOLED &Kl He-HM
== M
T = o
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