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Self-Assembled Monolayers in Phosphorene
Engineering transport properties of phosphorene via molecular functionalization

—“—Ms—_—--—-'—_-h

# g " . o ¥ F: ¥ ¥
A  n r" » " n q‘ T
: . g v, : : “ LY "
d L =2 AR A 4

* A

DFTB
Electronic  Density of | Electrostatic Electronic Density of
structure States potential structure States

» Electrostatic potential implemented in
DFTB+ did not suit the calculation 1 .

» Geometry optimization of some systems O“”““T“”E”"“”
was not accurate
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Self-Assembled Monolayers in Phosphorene
Engineering transport properties of phosphorene via molecular functionalization
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Same atom-type linker between phosphorene and molecule do Major contribution around Fermi level
not produce a big difference in electronic structure (BS/ DOS) comes from unbounded P atoms.
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Self-Assembled Monolayers in Phosphorene
Engineering transport properties of phosphorene via molecular functionalization
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» Further understand the effect of molecular functionalization of phosphorene.

» Compute electronic transport in SAM’s based devices (Boltzmann and Landauer).

P
y; el

0.0

States around
Fermi Level

asess%

» Transport properties based on conformational design of device (bilayer, heterolayers, sandwich system).
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Defects in x-passivated phosphorene nanoribbons

Electronic structure study of Transport direction (Zigzag, Armchair), Atom-type passivation (H, O, S) and
Vacancies (MV’s, Multiple MV’s)

PNR-S pristine

5 Band Structure

Energy [eV]

Further steps:
» Compute transport in large scale systems with random location of defects.

» Add strain effect in electronic transport
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5 Band Structure

PNR-S with 2 monovacancies
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5 Band Structure
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5 Band Structure
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Additional tasks besides PhD project
T.A. for Nanostructured Materials (summer
term) and Concepts of Molecular Modeling
(winter term).

PhD goals for the next months...

» Complete electronic transport for defects
and passivated PNR systems and prepare
paper.

» Prepare paper in molecular functionalization
of phosphorene (SAM’s).

» Take examination of the “additional courses”
as a requirement of PhD enrollment in the
faculty.
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