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Expected low presence of metal-induced
gap states (MIGS) due semiconducting
character of ITO and the low density of
states around the Fermi level.

Molybdenum  Disulfide-Indium ~ Tin ~ Oxide:
(MoS,/ITO) heterojunctions were studied under-
the DFT scheme based on experimental-
evidence on the formation of an abruptE

All the interface models behave as a van der *
Waals heterojunction lacking any chemical
bonding between ITO and MoS, with an
equilibrium distance (d,,) of ~3.0 A (see

heterojunction between MoS, and ITO".

The development of high-performance:
electronic devices based on 2D semiconductors:
require the formation of reliable ohmic contacts.:
Schottky barrier (SB) formation is a key:
parameter that determines the transport:
phenomena at the interface. Reliable ohmic:
contacts require low values of SB. o

Numerous works report the lack of reliable:
ohmic behavior in metal-MoS, interfaces due:
molybdenum electronic disruption and the:
formation of SB23. Recently, Li et al.* and by:

Table 1).

* The n-type SBH is defined as cbn=Eg—E
is the band gap of MoS,;
measured with respect to the vacuum level;
— Wiro + Aps. Eyis the valance band
position, W, the work function of the ITG
surface and A the potential dipole at the

@, where Eg

(Dp:EV

interface.

SB estimation at the MoS,/ITO interface |s

resumed in Table 1.

Contribution from d orbitals remains low
around the Fermi level an increase
rapidly at the upper and bottom part of
the MoS, band gap.

In  contrast, p orbitals have a
considerably higher contribution to the
density of states around the Fermi level.
Their contribution became less dominant
at the extremes of the band gap.

Metal contact disturbs the electronic
distribution of sulfur atoms weakening the

Table 1: Resulted equilibrium distance between MoS; and ITO (d,,) and esti- Mo-S bonding which resulted in an
5 i i * mated p-type and n-type S itky barrier labelled as @, and ®,,, respectively. A B .
Gao & Gupta report the fabrication Of_ mated p-type Lllv{l::otl_;::oitlluttk‘, ):;m;:.‘ghj;”t"lvw I; }:(‘i’l respectively increase of d orbitals denslty around the
trustworthy ohmic contacts by using titanium: ITO22/2MMoS, 80 745 -5 Fermi level coming from Mo2.
carbide and titanium disulfides as contact; ITO222/3RMoS, - 3.1 - 750 670
ITO400/2HMoS,  3.14 7.0 -5.19

material with transition metal dlchalcogenldes
like MoS, and WS,

We predict the formation of consistent ohmic:

ITO400/3RMoS2 3.5 7.01 -5.19

* Low values of @, predicts the formation
of ohmic contacts at the MoS,/ITO -

Conclusions
In this work we predict the formation of
Ohmic contact at the MoS,/ITO interface
by means of DFT through CASTEP code

contacts with SB of around -5.0 eV at the: interface f .
; 67 o . based on experimental evidence.

MoS,/ITO van der Waals interfface ©°7.0 . By determining the electronic structure,
Ele_ctronlc _st_ruct_ure |_nd|cates I|tt_|e el_ectron: we attribute negative @, to the low .+ By determining the density of states of the
orbital hybridization V\_nthout the disruption of; hybridization between ITO and Mo-S - van der Waals interfaces modelled we
molybdenum electronic structure by the ITO: orbitals. . concluded that the low insertion of states
which commonly found in metal-MoS, Ieadlng around the Fermi level leaves almost
to poor ohmic contacts. — soies \ undisrupted Mo and S orbitals allowing a

_ _ : ©1 | Howies|  222m0-2HMoS, by high carrier injection from ITO to MoS,.
Our calculation were based on experimental. Y

evidence of MoS,/ITO interface prepared by RF:
sputtering and characterized by APT. XRD:
shows the presence of (002) preferential growth
in both 2H and 3R MoS, phase’.

Methods

- Sum

Achieving ohmic contacts at interfaces
comprising 2D semiconductors like MoS,
is crucial for successful integration of such
materials in high-efficiency next generation
electronic devices, like solar cells, high-
speed devices, and self-powered devices.
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Figure 1. Schematic of the interfaces modelled.
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» From Figure 2 we observed low insertion of.
states around the Fermi level indicating a:
minimal hybridization process between ITO:

orbitals and Mo-S orbitals.
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