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Fig.1 The principle of a blazed diffraction grating

2 EAEEHARERTIZ

{ACRE 2] et 2 4 Y i T2 WA AN A 2 B,
FEA LS LT IR
r——= ) (ILl)silicon wafer

1 Deposit SiO, layer
1 Spin-on photoresist layer

% UV exposure through contact mask
r====—==—=-== Remove UV-exposed photoresist
=———=—"=—""1 Etch oxide layer
[T~ "1 Remove photoresist
O 1 Etch in KOH bath
[ 7] Remove oxide lines
1 Deposit reflective coating on finished grating
2 ez Mk e AR EE
Fig. 2 Steps to fabricate gratings by bulk silicon etching method
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Fig.3 Grating after development ( x 1000)
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Fig. 4 Grating after etching ( x 1000)
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Fig.5 Cross-section picture of silicon grating( x 1000)
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Fig. 6 SEM of silicon grating( x 5000)
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The Design of Blazed Silicon Grating by Deflecting Crystal Orientation

(111) Silicon Wafer
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Abstract The bulk silicon wet etching can be used to fabricate silicon grating. Wet etching depends on
anisotropic property of silicon and the facets of gratings grooves can be formed by crystal surfaces of silicon. Blazed
gratings for different spectral bands can be fabricated by this process. A method to fabricate blazed gratings by using
deflecting crystal orientation (111 ) silicon wafer is designed. The topographies of silicon gratings have been
measured by SEM, the experimental results indicate that the samples have good uniformity grooves and grating
facets of excellent optical quality. Silicon blazed grating can be used to fabricate mini instruments or devices, such
as micro spectrometer and filter etc.

Keywords (111) silicon wafer;Blazed grating;Bulk silicon technology; Wet etching
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