BRUKER ADVANCED X-RAY SOLUTIONS

ORGANIC THIN FILMS

Introduction

Due to their exciting structural, electronic, and
optical properties thin crystalline films of organic
molecules on inorganic substrates have attracted
considerable attention. These hybrid structures are
also promising for new applications, e.g., in
coating technology, optoelectronics, sensors, and
bio-medical devices. One of the characteristics of
organic materials is the possibility of a modular
approach which permits the tailoring of certain
desired properties by attaching the appropriate
functional groups. As an example we show an X-ray
study of the organic semiconductor copper
hexadecafluorophthalocyanine [Fig. 1].
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Figure 1: Chemical model of copper hexadeca-
fluorophthalocyanine

The structural film properties of  C_F N, Cu
grown by Organic Molecular Beam Deposition
under UHV condition are investigated, by means of
X-ray reflectivity and diffraction.
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Results

Figure. 2 shows a typical reflectivity scan with well-
defined Kiessig interference fringes and the first
order Bragg reflection ( 2-theta = 5.88° which
corresponds to the out-of plane lattice parameter of
1.5 nm) with accompanying Laue oscillations. From
the separation between Kiessig fringes we can
calculate the total film thickness (11.17 nm).

The presence of finite thickness oscillations close to
the Bragg peak determines the number of crystalline
planes of the film, which scatter coherently and the
crystalline thickness of the film (10.2 nm).
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Figure 2: Reflectivity and first order Bragg reflection
curve of organic film on SiO,




From the two dimensional diffuse scattering map,
we can obtain information about the lateral
perfection (roughness) of the film. The narrow streak
coming from the reflectivity rod of scattering corres-
ponds to a very flat and uniform film. The clearly
defined Bragg reflection is a measure of the small
crystalline mosaic spread.

Figure 3: D8 DISCOVER with reflectometry sample

stage

Instrumentation [Fig. 3]

D8 DISCOVER

B Tube:

B Sample Stage:
M Detector:

W Generator:

Optical set-up

H Primary:

Cu Long Fine Focus
Reflectometry Stage

Nal scintillation counter
40KV, 40mA

40 mm Gébel Mirror,

motorized 4-position absorber
and 0.12° Soller Slits
at the sample position
(optional)

automatic slits

B Knife edge collimator

B Secondary:

Authors:

O. Osso, F. Schreiber, Max-Planck fir Metallforschung,
70569 Stuttgart, Germany

A. Vigliante, Bruker AXS, 76187 Karlsruhe, Germany

14
13
12
14
10
os
o=
or
0g

o4
o3
oz
o1

4.1
4.z
43
4.4

PRSI

as T o

' z 7 i

Z-Tre b - =oae

] 1 4 i £ n o omom - L] TR ITTI T cmy LT

Elumes 1 m ) -F e . 20-omon0i |00 42+ Py, 27H Thuniockad - SHa . | 000 " - £, P00 " - Hep 000 2 ° - Sep lma.0 3 2- famp..23 T Room)- hme Haled 4 - 2hela, OO0 -

e

Figure 4: Reflectivity diffuse scattering map close to the 000 reflection.
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