
Session 16: (PE)CVD II

Wednesday, September 19, 2018

KN1600

The wrinkling concept applied to plasma polymer films: a novel route for
controlling their nano-architecture
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Plasma polymerization has become a well-established technique for the synthesis of

organic thin film, the so-called plasma polymers films (PPF). Nowadays, despite a

highly complex growth mechanism, it is possible to finely control the chemical

composition of the PPF by a clever choice of the process parameters. On the other

hand, tailoring their morphology at the micro/nano scale is much more challenging

limiting further development in the field.  In this context, in this work, an innovative

strategy allowing the control of both the chemical composition and the architecture of

PPF is established. The proposed method is based on the controlled generation of

surface instabilities in bilayer systems formed by a mechanically responsive PPF and

a stiffer thin film.

As a case study, propanethiol is used as a precursor and the mechanical properties of

the PPF are controlled varying the substrate temperature (T

s

). Scratching experiments

using the tip of an AFM reveal that for T

s

 < 10 °C, a deformation of the PPF takes

place when applying a force on the polymer surface followed by a recovery of the

material over a time scale of about 3 min. As an important result, these data disclose

the possibility to produce soft and visco-elastic plasma polymer layer. Furthermore,

the stiffness of the PPF is found to increase with T

s

. These data are correlated with an

increase in the cross-linking degree with T

s

. In a second step, in view of inducing the

morphological reorganization of the material, an aluminium coating is deposited by the

magnetron sputtering technique on the top of a mechanically responsive PPF giving

rise to the formation of a wrinkled surface. By tuning the thickness of the Al and the

PPF layers as well as the cross-linking degree of the PPF, the height (i.e. from 0.4 to

5.2 µm) and the width (i.e. from 0.6 µm to 6.5 µm) of the nano/micro objects can be

easily tailored in a wide range offering a great flexibility in term of surface engineering.

Finally, the formed pattern is homogenously covered by an additional PPF with the

desired functionality.
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