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Report:

1. Introduction

As described in the proposal, the purpose of theegment at ID10B was to study structural propsrig
mixtures of organic semiconductors. While many nigaemiconducting molecules are well studied irepu
films, fundamental issues in mixed systems aré gpién. These issues include the mixing behaviahef
two compounds, that is, whether phase separatiomr®or whether the compounds intermix on a moécul
level, including the possible formation of a newstalline structure [1,2]. To address these questie of

high relevance for fundamental research as wetbaapplications, since mixed systems are partutire

optoelectronic devices such as organic photovottelis and organic light-emitting diodes.
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s summary of the results obtained during the beam8@e3298 at ID10B.

Fig. 1: Chemical structure
of diindenoperylene (DIP)
and pentacene (PEN).

The experiment was performed using a home-builtapte UHV-chamber
which allows in situ X-ray measurements during gtoviJsing this chamber
mixed films of Pentacene (PEN, 814 and Diindenoperylene (DIP,
Cs2Hie), two organic semiconductors which are well-stddiand are
promising materials for applications, were grown 80O, at substrate
temperatures of 280 K, 300 K and 365 K. In theolwlhg we give a
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2. Real-time and post growth measurementsof PEN:DIP 1:1 on SO,
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Fig. 2: a) Real-time XRR data of an equimoleculaxtare of PEN:DIP grown at 303 K, b) Oscillations a

the Anti-Bragg-point

The results of real-time XRR-measurements of annegjecular mixture of PEN:DIP (mixing ratio 1:1)
deposited on Sipat 300 K are shown in Fig 2. We observe in theX&R-scan in Fig. 2a) a Bragg peak at
0. =0.4 A* corresponding to a lattice spacing of 1.57 nm tedefore, almost upright standing molecules.
The reflectivity data show pronounced Laue osadlad, indicating a well ordered structure perpeuldicto
the substrate surface (out-of-plane). From thdlasons at the Anti-Bragg-point (Fig. 2b) one caonclude
that island growth starts after the first monolageiilled. We repeated these measurements fonfixidres
grown at other substrate temperatures (280 K afdkjéand found also for these films a well-ordeced-
of-plane structure and the beginning of island ghofnom the second monolayer on.

3. Comparison with other mixing ratios
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Fig. 3: Comparison of XRR-scans for different mixing ratios

of PEN and DIP. Data have been offsetted for clarity.

To study the influence of different volume ratidsREN and
DIP on the film structure we repeated the measunémtr
two films with mixing ratios PEN:DIP 3:1 and 1:3i¢F 3).

We observe a shift of the Bragg-peak to higherajues in the
film with a higher volume fraction of DIP indicagnan
decreased lattice spacing and a slightly increaBkd

roughness with increasing DIP-ratio.



4. Summary

We studied mixtures of PEN and DIP grown at thiéfergnt substrate temperatures and mixing ratos.a
mixing ratio of PEN:DIP 1:1 we found a well-orderedit-of-plane structure and beginning of islandwgto
after the first monolayer. When we varied the mixiatio we observed a decreased lattice spacing and
increased film roughness for films containing mbie.

A publication with these results is in preparatienVe would like to thank our local contact for gugpport
on ID10B.
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