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Abstract: Chalcogenide glass possesses significant potentials for applications in photonic devices due to its high refractive index,
wide infrared transparency window, low nonlinear loss, and fast nonlinear response. With the development of nanofabrication
technology in recent years, novel micro/nano photonic devices based on chalcogenide glass have been widely used in the fields of
telecommunication, security, medical and environmental applications. In this review, recent work on the preparation technologies of
chalcogenide glass thin films, micro-/nano-device fabrication methods, the application and future prospects of chalcogenide glass
optical devices was represented, respectively, based on the physical and optical properties of chalcogenide glasses.
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Fig. 1 (a) SEM image of 630 nmx500 nm Ge;; sAsySe€ss waveguide[4°]; (b) Cross-section SEM image of 700 nmx340 nm
Ge—Sb—Se waveguide[41]; (c) SEM image of the isolated chalcogenide microdisk resonatort*”); (d) Cross-section view of

the strip waveguides; () SEM image of the fabricated grating coupler; (f) SEM image of the fabricated Bragg gratings

[50]
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strip Ge,; s waveguides via a thermal reflow process at 330 ‘CFY
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Fig. 3 (a) Waveguides by micro-molding in capillaries™®; (b) Cross-sectional SEM image of the channel in the mold and

waveguide™; (¢) Schematic diagram of nanoimprint lithography’

[63]
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Fig. 5 Chalcogenide phase change material integrates all-optical memory: (a) Schematic diagram of the phase-change integrated
all-optical memory, inset: simulating the optical mode field distribution of the waveguide section in the area covered by the

GST phase-change material (in the amorphous state at this time; (b) The 3-bit 8-level phase of the optical memory structure;

(c) The change of the output spectrum after writing/erasing the memory based on the micro-ring resonator; (d) About each
micro-ring of the 3-bit 8-level phase change all-optical memory Independent writing and erasing of information; (e) Switch
arbitrarily among all levels of 8-level phase change all-optical memory™; (f) 11-level phase-change integrated all-optical
memory realized by optical pulse width modulation™; (g) 34-level realized by double-step single pulse phase change

integrated all-optical storage
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Fig. 7 Sandwich structure graphene waveguide polarizer: (a) schematic diagram; (b) cross-sectional SEM image; (c) oblique SEM

micrograph of the mid-infrared integrated waveguide detector, the inset is the schematic diagram of the device!'; (d)

patterned GSSe chalcogenide waveguide; (e) Six waveguide integrated photodetector images made on the same piece of
black phosphor!'®; (f) Schematic diagram of integrated waveguide tellurium photodetector. The illustration shows the

tellurium crystal structure along the [001] axis!®®!
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