Large area glassy semiconductor/polymer thin films
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Abstractd Glassy semiconductors were coated on large area polymer films by thermal evaporation technique s€o increa
adhesion between the polynglass layers, polymer film surfacesne trated using Ar plasma glow disatye.Surface
modificationeffects of the plasma treatment are investigated usiig.Ahe semicondctor-polymer composités thenused
to fabricate an omnidirectional infrared reflectoh at has a f ul | bDerhd ogdp %at 10. 6em w

The combinatio of insulating, semiconducting and metalli¢
elements in weltlefined geometries and prescribed sizes, whjle
forming smooth interfacess essential to the realization of practicall
all functional electronic, optoelectronic and therghevices 1-3]. An
aternative to thevidely usedwaferbased fabrication processes is thie
preformto-fiber drawing methodwhich hasunique advantagefor
photonics and optoelectronics applicatio$is new fiber based
method, however, places stringent constraints on thécabpt
electrical and thermal properties of the materials to be. used

In order to realizeariousfiber basedptoelectroniaevices, ve
start withcoaing a large area polymditm in a custom made thermal
evaporatorin which arolling mechanisnenableshe depositon on a
20 cmx 120 cm surfacen vacuum(Figure 1)

Figure 2 Ar plasma treatment of the PES surféag pristine (b) plasma
treated.

Figure t Large area polymer coated with a glassy semicondur
(GAST). The composite layer has very high refractimdek contrast
(NeastNpes=2).

To facilitate better adhesion between the glass and polymer
surface, prior to coating glow discharge plasma system, installed |n
the same chamber, was usedroaghenthe polymer surfacel50
Watt 2.4 GHz plasma treatmewntas carried out in a custom built
vacuum chamber (VAKSIS Elif).

PSIA Advanced Scanning Microscope XBOE was used to
investigatethe polymer surfaces prior to and aftplasma treatment
All the AFM imagesare acquiredn air usingin the noncontact
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mode. Argon gas treatment promotes the formation of a uniform 03 o4 05 06 07 08 08 1 i
pyramidaltexturegiving rise to better adhesion and vedtlity of the Wavslenghi(\ike)
polymer surfacéFigure 2) Figure 3: Full photonic bandgamt 10.6 1 m of a ten pair polymer

The activated polymer surface was then coated with a hjgh semiconductor compositenultilayer. The indicated region is a full
- . . . photonic bandgap for both TE and TM modes.

refrective index chalcogenide glass (GA&s,sSesTeys). It is possible
to make an omnidirectional reflect¢d] that hasa full photonic
bandgap in theicinity of 10.6T m infrared regiondue to the high
refractive index contrast of the layers; the refractivtides for the | *Corresponding authogaman@nano.org.tr
polymer and chalcogenide glass arel.5 andn=3.3, respectively.
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