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Preparing of the Al electrode for OLED by Sputtering Methode
Kim Kyung Hwan, Keum Min Jong
KyungWon Univ.

Abstract

In this study Al electrode for OLED was deposited by FTS(Facing Targets Sputtering)
system which can deposit thin films with low substrate damage. The Al thin films were
deposited on the cell( LiF/EML/HTL/Bottom electrode) as a function of working gas such as
Ar, Kr or mixed gas. Also Al thin films were prepared with working gas pressure ( 1, 6
mTorr ). The film thickness and I-V curve of Al/cell were evaluated by a-step and
semiconductor parameter (HP4156A) measurement. In the results, when Al thin film were
deposited using pure Ar gas, the turn-on voltage of Al/cell was about 11[V]. And the
turn-on voltage of Al/cell can be decrease to about 7{V].

Key Words : OLED, Al cathode, FTS

1. M & ZF AMe 98 2HEePHE o83t OLEDE
2A3E FZse o w3 A= g
718 M 9] AAILF(electroluminescence = o F b g 3=l slet
EL) 42 olo] 19634 Pope(l)50] olsjo} w  Lo/)- WA 4% OLEDS 3454 3% 1
N RSN S zawol el AgET Ao 1Y AFFUY
A5glon P &Y & 2FAGo=T As)
9l oz Wol AlgEHE A == W FUd
FEuz 2. a2y {7189 FEAUHol A
9ol A% FFH e wute FAEEs ooz
2E A 19873 Eastmann Kodak®| Tang[2]ell o 3
5E 323 o2y oA E Faye W
o}8} AF 44 %(Hole Transport Layer : HL)%} = o .
. ) gto] EA7F dAA Balo R gl A
%= (Emitting Layer : EML)T 3¢ OLED# 32} ] . i
. - 3tA Rajrt(8). =3 BPAS} 7¢o] wiFEL
7F BARoz seEs) A 1 F {1 ;
t o dutEQ Helo vy AL 1
F AN g dF:e FE A3e =5E ]

.. U ‘ - °ﬂ‘—11] Aol 93 3R 715 FIESY &4
(efficiency)® s H(lifetime)2] A S IFH o mw = e RARS AT ek weg 2
drh3.4). 2y AZdE 249 Pt 2 o A

°”‘:IL°“’\1“ Zelzol QA G99 v & 39

_72_



005 k. BRI BRI R &8 & B0 51(2005. 5.13~14)

L
e

oo
N 2
3
=
)
o
2
R4
£
)
e
of
B
o
£
oL

2 A FApel o8 =48
dejol A whet Fo] s

HElg WL AMgsle OLEDE &

o
Lot

ful

X i

>~ o 18
[e]

> -

2 o Hr
rlo

L

|

J

@ & o (o
o>

i
o
o
2
%
£

2 4

154

% 1.8 28 pEER OLEDE Algd=e Y
2.9 FTS &AAE AP»&%M %z}ﬁ}%it}.

AP YA B 23,
ME g7 ddzstn gae qeos d7a
4g FAstol 2vEgal BYsE 2AANE B
zoh Wl F4E A we FHE
7]

ohakEb A

Zxolch 7]W& plasma-free UAQ BADG F
el $IXA7 Al "o ubepa él‘iﬂa‘* ‘f’“é‘!?!
T o2a dxle] % ride £4&
Aek & e Atole] Fob) i {}’Ji- %i*‘ra =8

ot 1EE Fu2vhE AAdsty uoyr ¢
Agel 7 FEE A owohe] 248 o
AAsle] nEFY v A £ o 2 A7
A Al SAELE F 13 gL 2N cell 4
of F&Aste] o E4E Awrgid

E 1A o] 23 27

Targets Al(99.§9%)
Substrate slide glass
Working gas Ar, Kr
Target - Target distance 100{mm]}
Targets - Substrate distance 100{mm]
Background pressure 2X10"*{Torr]
Working pressure 1~6{mTorr]
Input current 0.05~1[A]
Substrate temperature R.T
AzE wete) £A49 OLEDAAY FEAgL

z+7zt a-step{Tencor) ¥  semiconductor
parameter (HP)E Al£3lo FA3Yt

& Zasy FUAFI FAEFEE RG]

F7tekeE AE ¢ Uk 2% 4= FTS ZAE

A8l a9 13 @& F2E Al £HZTE cell

Aol Farzel wel T e A$. Allcell
=

o ARGl e FRIEE dsE el Rl
W, Ztzhe] £ 23L& # 20 vehdch
FH2Y A AZE Azt A LDFEA @
%en, B, C. D. E9 zdzg w2y A3d
Al/cell & ‘%%‘i%‘ ula Aol WeRE o}



2005 = St M AL 2 5t8| & A oh& 0 3/(2005. 5.13~14)

&
3

w
o
T

Yt
(=]
T

Deposition rate[nm/min]
N
S
T

0 1 2 3

4 5 6

‘Working pressure[mTorr]

%Y 3. FTS &Xdl 9§ Al vhate] Fa&

Z‘}(dot}-a E o) H]_;ﬂ “_[_,_7}1]
tht I R ks
Al 1 Ar 0.6)[A 495}3[\/ 200
Bl 1 Ar 0.6][A 49%[\/
Ci 6 Ar 06][A 405];[\/
25% 100
DI 6 [Kr/(;}n Kr) 04][A 385]9[V
25%
E[ 6 [Kr/(pirﬂ(r) 0.2(A [346(V
F120
i 100 |
5. 80 . )
i=
= 4
0 ’ s :
0 2 4 6 8 10 1 M
Applied Voltage {\]
19 4. LAZ =3 z2A0 @& OLED 439
T% A #sl

ol OLED &7te) A2 AzA 23

A8 Sl e S
g 7wol FEeHE

3
B f71S 24

A Qs HEez 4

g 71l FEse nedvA
° 4 dAEol 718

%ol & o] w}% Aol w4d 4 ok £9
o] WALH o] & F9o HAteke) AGo] 27 1
2ol #7140z $4€ WA Hol F EpALolol B
45E AAS Al F4HA %2 B @by
%A FHE FHYAE WG o|5Y 7

4

|

S0 270 5], 4453 9 tetol QA
vlehs AUAE 70 FES &3S Qo
%+ 97l At

Azt g 32 71548 FUIESY EFEAE
4al7] A Wte= Ar 729 Kr 728 ERE)
o 2¥EHH 7122 ALY, Ar(atomic mass :
39.93) wlE  oF 2d] o]¥e FRE ze
Kr(atomic mass @ 83.80)8 o 2A e
EFANUAE AGAA £ 282 294
o7 4 3l g W ole}, 29 E spA9 wkA}
2 H4& 3A AAAA OLED £39 F5 AL
7Vt 2 = AA ok

©

4.

M)
u

E Apoe e 2HEH" g AL
3ty OLED& Al $X3& %l}'}ﬁiﬂ} Al &€
Al/cell 2719 FEALL &4 7}~2 A}gst
o Al $RFE FAHUE °-F 11viges,
Ar®} Kr 7t28 E§84 %Zﬁf} Ae % 7(ViZ
A=A, Eet=et e FejolA] FEo] o]
oA = hEketAAl AnE|gda BAEE &g
o] &4 23 AR o o] oye gAo=z
BE] whAlE o] X = Ar FA 4] o3k Ao A}
25028, OLED A#9] FEALS FTS %39
HA A SHF FHARL Foln, 2¥EFY
7t2E Ar 7t2ET BAL 7AE AL EozA
&7 7154 F71E50 &8 EUeEA M
F oAk uebr] B A7elA AlgE digreb R
~9E8 At OLED A7te] dids 2 oA
AR A SAF Aoz HisEa Al

oﬁ.

¢



2005 T SHEMYIMAIK 258 £ B thE(2005. 5.13~14)

=) McGraw-Hill, New York, (1970) 1-56.

2]

]

Ao
e

[1] M. Pope. H. P. Kallmann, and P.Magnate,

" Electroluminescence in organic
crystals", J. Chem. Phys. 38, p2042
(1963)

[2]C.W. Tang and S. Al. Vanslyke. "Organic
electroluminescent diodes". Appl. Phys.
Lett. 51, 913 (1987)

{31 Y. Yang and A. H. Heeger. "Polyaniline
as a transparent electrode for polymer
ligh-emitting diodes with’ polyethylene

dioxythiophene-polystyrene sulfonate
as the transparent anode", Synth. Metals
87, pl71 (1997)

[41 S. A. Carter, M. Angelopoulos, S. Karg,
P. J. Brock., and J. C scott, "Polymeric
anodes for improved polymer
light—emitting diode performance",
Appl. Phys. Lett. 70, p2067 (1997)

[5] F.L. Wong, MK. Fung, SW. Tong, C.S.
Lee, S.T. Lee " Flexible organic
light-emitting device based on magnetron
sputtered indium-tin-oxide on plastic
substrate” Thin Solid Films 466 p225
(2004)

[6] B.L. Low. F.R. Zhu. KR. Zhang, S.J.
Chua " An in situ sheet resistance study
of oxidative-treated indium tin oxide
substrate for organic ligh emitting display
applications", Thin solid Films 417 p 116
(2002)

[7] Kikuo Tominaga. Tetsuya Ueda. Takahiro
Ao, asahiro Katkoka, Ichiro Mori. " ITO
films prepared by facing target
sputtering system". Thin Solid Films
281-282 pl194 (1996)

[8] R. Glang. “Vacuum Evaporation” in L. 1.
Maissel and R. Glang (eds)“Handbook
of Thin Film Technology”. Chapter 1,

_75_



