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Pro pe rties Of TCO/Orga nic inte rfa ce Exchange correlation functional: Slab geometry for surfaces

Combination of GGA and van der Waals
functional (opt) necessary to capture
interaction of benzene with surface
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A few years ago the flat panel display market was dominated
by Liquid Crystal Displays (LCDs). Recently, new display

technology based on the organic light emitting diode
(OLED) has emerged. Mobile displays based on OLEDs
are already realized. <
Despite recent technological advances in display A | Su tace/ %
fabrication little is known about the TCO/organic E.xch.ange 4 W = terface g
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- Structures and stabilities of the TCO surfaces? S W W W W W pe L
- Influence of Sn-doping on surface stabilities? TCO(ITO) | 4 ,
- Energetics of adsorption and/or absorption process? Distance of benzene to surface (A)
- Nature of chemical bonds between TCO and organic molecules? Nudged-elastic band (NEB) calculations for reaction barriers

In>,0O3 surfaces: thermodynamic stability Benzene absorption on In203 surfaces: reaction paths
(100) surfaces (111) surfaces
0.4 . T l T T 0.4 T 1 T T T (100) full peroxide surface (111) stoichiometric surface
Lot - L os} > -
> > <
J - © e
> 0.2 - == » —— . > 0.2 I | - -
o | —_—— — o “ ]
] — @ e - : Rbod
OCJ 0.1 F o - ehi . - — ac, 01 b | — = ‘;'b
> metallic stoichiometric|partial  full e ——— - Q..
8 peroxide peroxide 8 ‘_‘:acangy " | .:..
ormation stoichiometric ‘ ,
g 0 - - @ 0 T I ottt BN o i s A - ,.’:'....
7 ? o
_0.1 1 1 1 _0.1 L | 1 1 | 1 “!, |
3 25 -2 -15 -1 -0.5 0 -3 25 -2 -15 - -0.5 0 A
Oxygen chemical potential [eV] Oxygen chemical potential [eV] T 04 eV . T40.5 eV activation
g O eV ...... _01 eV# _‘:‘ _t aCtlvatlon O eV ..... _01 eV "““"' energy
stoichiometry depends on oxygen chemical potential most stable surface, constant stoichiometry ) adsorption :  gnergy adsorption > —
polar surfaces, various surface phase transitions over large range of oxygen chemical potentials > energy energy bsomtion
LTCJ) energy
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Structure STM Simulation Experiment™ RS Adsorption slightly exotherm on both surfaces by -0.1 meV
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top layer favored on the (100) full peroxide surface

indium Chemical bonds: differential charge density

(100) full peroxide surface (111) stoichiometric surface
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(010} Covalent bond forms between C (benzene) and O (In203) on both surfaces.
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