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Fabrication process optimization of chalcogenide waveguide
based on Ge-Sb-Se films

ZHOU Jie'?, ZHAO Yang"?, ZHANG Wei'*
( 1.Laboratory of Infrared Materials and Devices, Ningbo University, Ningbo 315211, China;
2. Key Laboratory of Photoelectric Materials and Devices of Zhejiang Province, Ningbo 315211, China )

Abstract: The target Ge,3Sb,Seq glasses are prepared from conventional melt-quenching technique, and the
Ge,gSb,Seq films are deposited by thermal evaporation method, followed by Inductively Coupled Plasma (ICP)
etching to fabricate waveguide, under different etching atmosphere. The influences of different parameters such
as etching power, pressure and total gases flow are investigated. The surface profiler is used to determine the
etching rate, and the profile and surface roughness of the waveguides are measured by the scanning electron
microscope (SEM) and the scanning probe microscope (SPM). The measurement results show that the
waveguides fabricated by CF4/CHF; recipe achieve better surface profile and etching selectivity, comparing to
CF4/O, recipe with the same composition of the materials. Propagation loss of 2 um wide waveguides are tested
and found to be as low as (1.73+0.24) dB-cm™ at 1550 nm. The research shows that it is feasible to fabricate
high quality Ge,gSbjxSegp thin film and waveguides, which are promising in integrated optical and photonic
devices applications.

Key words: chalcogenide glass; thin film; inductively coupled plasma etch; optical waveguide



