Process Development for passive photonic circuits on
BCB- bonded InP membranes on silicon

F. Bordas', F. Van Laere?, E.-J. Geluk', F. Karouta',
D. Van Thourhout?, R. Baets? and M.K. Smit’
' COBRA Inter-University Research Institute on Communication Technology
Technische Universiteit Eindhoven
P.0.Box 513, NL-5600 MB Eindhoven.
Email: .bordas@tue.n|
2 Photonics research group, IMEC, Ghent University, Belgium

The aim of this work is to fabricate photonic circuits in 200 nm thick InP
membranes bonded with BCB on Silicon. The small thickness of these
membranes allows the achievement of very small photonic devices, like MMI
couplers. The light is coupled in and out through grating couplers, which have to
be 70nm deep. A two-steps etch is used to achieve this purpose.

The electron-beam lithography was optimized and besides the dose optimization
we found that a post bake step of the ZEP resist at 150CT after the development
allowed a substantial reduction of sidewall roughness (Fig.1). Furthermore a
CHa/H, based ICP process was optimized and used at 200C to perform the two-
steps etching (Fig.2).
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Fig.1: Morphology of the resist after a 2 Fig.2: Morphology of the shallow-deep
minutes post bake ar 150 °C transition after the optimized process

The details of the fabrication process and some transmission measurement
results will be presented
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