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Motivation Unit cell
Self-assembled monolayers (SAMs) of m-conjugated organic R ochocoocodt B B
semiconductors (OSCs) provide a tool to modify the '::::::::
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reached. As a next step, we investigate the effect of A¢ on the Y oousohs B Se fle [l ¥ © -oOrganic semiconductor:
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Methodology

- Density Functional Theory based band structure

positions according to
. experimental data and/or
respective van der Waals

calculations (VASP code)
- repeated slab approach with >20A vacuum gap

- plane wave basis set and PW91 exchange-correlation
functional

- plane wave energy cutoff: 20Ryd
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- convergence criteria for
- geometry relaxations: all forces F<0.01leV/A
- electronic relaxations: AE<0.1meV, Au<0.002eA
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Level Alignment

The figures show the energy level schemes for a series of Au(111)/SAM/2P
systems. The positions of the highest occupied [lowest unoccupied] m-states
(HOPS [LUPS]) in the SAM [biphenyl] part of the density of states (Molecular
DOS) can be seen. Further, each diagram shows the vacuum level of the
gold surface (left third), the SAM-covered gold surface (middle third) and
the complete system (right third).
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The level alignment at the SAM/2P interface is directly controlled by the
workfunction modification due to the SAM in Figs. 2-4 (vacuum level
alignment). A small interface dipole (A¢p=-0.07eV) at the organic/organic
Interface is seen when using phenylpyridine as SAM (Fig. 1). In Figs. 5-8
Fermi level pinning of the biphenyl HOPS is observed.
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analyzed:

(2) CN|[2P|H
(3) S|1P|H
(4) S|2P|H

Alignment Regimes

1) Pyr|2P|H
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- 8 different SAMs

5) S|2P|F

6) Pyr|2P|CN
7) CN|2P|CN
8) S|2P|CN

The alignment regimes are characterized by the values
of the slope parameter S. It is defined as

S = d(Er — Enoprs)/d(APsam)

Er and E,,c denote the energies of the Fermi level and

the HOPS of 2P
alignment applies where S=-1,

(peak maximum).

Vacuum
systems (1) to (4).

level

Systems (5) to (8) are governed by Fermi level pinning,
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Fig. 9 shows the values (Ef-Enops) for the investigated

systems (blue circles) as a function of the SAM-induced
workfunction modification and the slope parameter S

(blue line). The corresponding information for the LUPS
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