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In this paper a novel micro-concave-grating that combines the both function of a micro-plano-grating
and a concave mirror (or focusing lens) is designed with the Rowland circle concept. Consequently,
the wavelength division and the focusing on image plane can be simultaneously realized with such a
device. The approach of expanding the light-path-function, ray tracing, Huygens diffraction integral,
and rigorous coupled wave theory are used in designing the micro-concave-grating and analyzing its
beam diffraction characteristics. A device used for the wave division demultiplexing of fiber
communication with 81 channels about 0.181nm FWHM, and less than 0.39nm channel spacing has
been successfully carried out. This micro-concave-grating for DWDM was fabricated by ICP-RIE
advanced silicon etching (ASE) technique with a sidewall perpendicularity of 90+ 1° and an average
surface roughness of less than 5nm. Besides, a micro-concave-grating working in the visible
wavelength range 380 780 nm with resolution of 0.18 0.40nm and channel spacing of about 1nm
for biomedical applicationsis also presented.
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