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Abstract

Indium tin oxide (ITO) used as an electrode in organic light emitting diodes (OLEDs) and organic

thin film transistors (OTFTs) was modified by a self-assembled monolayer (SAM).

For device

fabrication, surface of the ITO was modified by immersion in a solution including various phosphonic

acid at room temperature in order to increase work function of an electrode. The work function of ITO
with SAM was measured by Kelvin probe. Work function increase of 0.88 eV was observed in ITO
with various SAM. Therefore, ohmic contact is achieved in an interface between ITO and organic
semiconductors (pentacene). We analyzed the origin of work function increase of ITO with SAM by
X-ray photoelectron spectroscopy. We confirmed that increase of oxygen bonding energy attributed to
increase the work function of ITO. These results suggested that ITO with the SAM gives a high
possibility for high performance of OLEDs and OTFTs.

Key Words :

Organic light emitting diode(OLED), Organic thin film transistor(OTFT), Indium tin oxide(ITO),

Work function, Self assembled monolayer(SAM)

1. M

=2
i

&7, Indium Tin Oxide (In03-Sn0Q: : ITO)E
22 A7) AEES FPEALE =L JXE B2
st faFd o] Axet HEF AA 59 Az
AN T AFo2 ALEH 1 UoH1-3]

E3], AAd daFdelza 7g w3 e
organic light emitting diodes (OLEDs)?} A&
Holo FEIZZ ALHIL 9+ organic thin
film transistors (OTFTs)9 A=ez [TORES
At ezl ey ITO AF 25 E OLED
o] W3FZ3 OTFTY f7] vz e

f71E

1. A=0ER M7 =gesta

(MEA ZEF 5teks 1)
a. Corresponding Author : ysyoon@ konkuk.ac.kr
H==UXt 2 2006. 4. 18
1XF M AL 2006. 5. 6

alAtet® - 2006. 5. 9

563

o AFTE FUY w, ITOSY L33 =& #7] 8
A Ate]ld A & ouR] o] EAE}Y
YiEol A AMEY A5t AT TFE: E&
71 EAE FASE F7183HEY) gy

o] FYY g EE I olde 7}1]71] 5
A ohmic FFo] 7tE}EE

OLEDAM AtgH T e BT ’“’\% (EE]THI‘%’_
opil)3 OTFTAA AH&Ei e F7]1 9EA

(flep)e] A= 242 55, 51 eveltH3 4] o}
A ITOS 47t 45~46 eVIE Zebsbd,
ITOE AH&3tE A1 {7158 Apolold W &
QA gl EAtA Huo) ol Ay A&
gt 2 g2 248 S AEstn gAY, BE

#= 8 gl #ed, 7tH T EAR oby
ITOE A s 52 F3 Ao MeHA

[<]
%8a gk A2 UV, kB
$% ERNAS B3l A3

o]



J. of KIEEME(in Korean), Vol. 19, No. 6, June 2006.

= AFt ARHa o, 1 ARF el =
of Am, mrkel FuE AgAe} e wHE 7}
SER T

ERAdold BAEWe Bed, oty 54
& MEAY A BAAE 7EoltHdl 4
2 754 AR A7, A%, A 2 vele B
obel 8ol QolM v, vhe AFH, ¥4, A
- BEH BAS FYAA LA e BAE O
o 0 BA wE AR EWY S0 o
A A4 gEd Asd Euwe gss 43
& 5% st ol A mW AR T%o] @
F ogase] geHsl @A FWsHos
N Ban Nee 24 A% A2Ue g

= 749 W7 hydrogen passivation, hydrogen
-bonded fluorinated monolayer, ¥ covalently-
bonded hydrocarbon self-assembled monolayer
(SAM) 5% 22 3 ds A&3e F49 %
Hel F 7kA WA eg g girh(6].

SAME zmdANEL SAMTqL AR

olol
2

RN O s}
oo 2

BRI
hied
ax
oy
RIS
a2
rO
oErL
l-rI
)
:‘E’:

O
Ho ©
4
ol
fl
K
tio it i
ot
w28l
o

R o 0 om

L o mo g
H

% R

30,

i)

e

rok -

w

o=

Zr
: g

ke Tl

rg o

~J

N

rlo
= M N oo

[@p)
—

- SAM& O]%Eﬂ U4 1TO
| aZdols) ERAFoz AgAd A

N

E: 1. ZWQ A 288 SAM A 8.
Table 1. SAM materials for surface modification.

SAM materials A4 =
4~chlorophenyl
phosphonic acid
(4-CPPA)
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phosphonic acid
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2—chloroethy!
phosphonic acid

(2-CEPA)

CeHesClOsP | 10 mM

CsHgNOsP | 10 mM

C2HsOsCIP 10 mM
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Fig. 1. SAM surface modification procedure.
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Fig. 2. The work function of ITO with various
SAM and organic semiconductors.
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Fig. 4. The work function increase of ITO by
composition decrease of In, Sn.
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Fig. 5. The work function increase of ITO by
bonding energy increase of SAM and
oxygen atoms.
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