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Organic-Metal Interfaces
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The energy-level alignment at organic-inorganic interfaces is controlled by the
density of states of frontier molecular orbitals.
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With the XSW technigue element-
specific bonding distances of
organic (sub)monolayers on metal
single crystals can be determined
with high precision.

The photoelectron yield (intensity
of XPS signal) of the adsorbate is
measured in the standing wave
field of incident and diffracted X-
ray wave.

1
exp(—p-(0)z)

- above the surface
- below the surface

Duhm, Burker, Hosokai, Gerlach, in “Electronic Processes in Organic Electronics”
ed. by Ishii, Kudo, Nakayama, Ueno, Springer Series in Materials Science 209 (2015)
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Photoelectron yield from adsorbate (dipole approximation):

Y,(r) =1+ R+ 2CVRfy cos(v — 27 Py)

 coherent position: Py, dy=dy(n+Py)withn=0,1, 2, ...
e coherent fraction: 0<f,<1
Si<1113, E= 5.8 keV
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Bragg-energy in normal incidence for Au(111), Ag(111), Cu(111)...: ~3 keV
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PTCDI

Perylene

Perylene-3,4,9,10-tetracarboxylic diimide tends to N-H---O hydrogen-bond formation.
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Almost no lateral order in PTCDI monolayers on Cu(111).

soochow Franco-Caiellas, Wang, Broch, Duncan, Thakur, Liu, Kera, Gerlach, Duhm, Schreiber,
University Phys. Rev. Materials 1, 013001 (2017)
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A reorientation from lying to standing NO,-PYTON in monolayers on Ag(111)
decreases the average charge transfer per molecule but increases the work function.

W ELE 1

soochow HOfmann, Glowatzki, Birker, Rangger, Broker, Niederhausen, Hosokai, Salzmann, Blum, Rieger,
University  Vollmer, Rajput, Gerlach, Mullen, Schreiber, Zojer, Koch, Duhm, J. Phys. Chem. C in press




FUNSOM

I i 44K 5 3R 10 7% 1 5%

Institute of Functional Nano & Soft Mater

How are these academic interfaces related to
Nano and Giga Challenges?
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Perovskite solar cell: Energy-level alignment
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CHyNH,PbIBr,: ELA with OSCs FUNSOM.___

Institute of Functional Nano & Soft Materials

VL =
T o.aa 1 T
4.0
41 LUMO 4.1 e LUMO
CBM CBM
- R E L EEE E - - E -— . - - o— - — — .

E' — — L N SRy &
" T
2.0 r—-& HOMO 2.0 # HOMO
VBM * VBM*

CH,NH PbIBr, Spiro-OMeTAD CH,NH,PbIBr, NPB

) ¢ 3708, ""3 e
VL —TLM T VL ——Q-f—"/ ‘ ——T-/
5.7

4.1 4.8 4.1 4.1
CBM
cam—i—ﬂ—#—wmo CBM* _l—l.uuo CBM*
E' “EE_ X T e — — o —-— - o - ?— E . . . .
2.0 "Gap
* = J

3 E
2.0
!—L HOMO ‘ b:natess2 6
VBM VBM l VBM *
VBM
CH,NH,PblBr, F..CuPc CH,NH,PbIBr, HAT-CN CH,NH,PbIBr, MoO,

CH3;NH;PbIBr, spin-coated on ZnO-coated ITO

Soochow  \Wang, Wang, Shen, Li, Li, Liu, Duhm, Tang, Adv. Mater. Interfaces 2, 1400528 (2015)

University
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no air exposure

no band bending on perovskite site.
almost same band bending on NPB side.
large interface dipole by air exposure by cation rearrangement.

air exposure

Wang, Wu, Hu, Li, Shen, Wang, Liao, Liu, Duhm, ACS Appl. Mater. Interfaces 9, 7859 (2017)
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Academic interfaces lead to understanding of device properties.
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