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Monolayer MoS,-based Electronics

MoS o
z Laser excitation
Open circuit Closed clrcult & X mirror
" without illumination illuminated: V=0V
c Top gate onolayer MoS,
" / Al L

o Y mirror Objective

Sio,

Si substrate

Closed circuit & Closed circuit &
illuminated: V, <0V illuminated: Vg >0V

“Single-Layer MoS, Transistors”, B. Radisavljevic et al., Nat. Nanotechnol. (2011)

n 1 s s L ' ' L
1 2 3 4 5 6 -10-08 -06-04-02 00

<op (10° el /A) V> (eV) “Single-Layer MoS, Phototransistors”, Z. Yin et al., ACS Nano (2012)
“Large and Tunable Photothermoelectric Effect in Single-Layer MoS,”, M. Buscema et al., Nano Lett. (2013)
“Designing Electrical Contacts to MoS2 Monolayers: A Computational Study”, |. Popov et al., Phys. Rev. Lett. (2012)



Monolayer MoS, — Metal Interfaces
» DFT Package: VASP
» Functional: LDA, checked by PBE-vdW
» Supercell: (V3 x v3)MoS, + (2 x 2) Metal (mismatch < 1.2 %)
» Systems: MoS,-Ir(111); MoS,-Pd(111); MoS,-Ru(0001)
» Spin-polarized calculations

» Spin-Orbital Coupling (SOC) effect checked

Ir(111) Pd(111)




Band Structures
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Charge Redistribution
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Hydrogen Adsorption

(a) MoS, (b) MoS,-Ir(111) (C) MoS,-Pd(111)  (d) MoS,-Ru(0001)
- A ) »

free-standing MoS, 1.07 1.46 40.2
MoS,/Ir(111) 062 223 220 144 143 372
MoS,/Pd(111) 074 217  2.09 1.39 1.39 89.1

MoS,/Ru(0001) 0.82 225 220 1.33 1.46 38.2



Conclusion
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B Using hydrogen adsorption as a testing
example, the chemical reactivity of MoS,
can be substantially altered by the
underlying metal substrates.
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B The enhanced binding of hydrogen, is
attributed in part to the enhanced H-S
bonding, and in part to a stronger MoS,-
metal interface by H adsorption. Thank you!



