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This work focuses on a CMOS-compatible low-temperature deposition process for ZnS films on Silicon and its use for the realization of an
antireflection coating (ARC) operating in the medium infrared (MIR) — longwave infrared (LWIR) range. A thin interlayer of Al,O; is employed to
achieve good adhesion of a ZnS film deposited on Si by e-beam evaporation at room temperature. Numerical simulations are carried out to
optimize the performance of single- and double-side ARC structures. Experimental results on an 8” Silicon wafer demonstrate a peak
transmittance of 66% for single-side ARC and 89% for a double-side ARC at a wavelength of 10 um.
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* The ZnS was evaporated with the Evatec BAK | | | | v
640 rate is 4 nm/s. Targeting a low | _
temperature process, the effect of the &£ | .
deposition temperature on the film quality in ¢,
term of optical properties, adhesion, film | e
stress, etc. was investigated. 5 o

 Above 200°C (compressive stress module .
over -250 MPa) the adhesion is excellent
while with deposition at room temperature
the ZnS film exhibits a very poor adhesion.
we employed a thin layer of Al,O;, whose
thickness (20 nm) is the minimum thickness
guaranteeing good adhesion of the ZnS film
to the Si substrate and at the same time gives
acceptable loss in the LWIR range.

* The aim of the work is to enhance the transmission
in the wavelength range 6 — 14 um, passing
through a Silicon cap, by adding an antireflection
coating.
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* The original transmittance through the Silicon cap is
around 50%, due to the high refractive index
contrast (ng=3.48! vs n_, =1).
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 ZnS exhibits a broad range of transparency, from
visible to far IR and a refractive index of 2.2 at 10
um. These features making it appear as a good
candidate for the realization of an ARC on silicon
operating at infrared wavelength.
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