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A technology of plasma etched diffractive optical elements
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Abstract

The paper investigates the technology to etch photoresist diffractive optical
elements with sinuous grooves into its base layer, emphasizing upon the analysis of the
relationship between both groove profiles and depthes of the base layer and the photoresist
layer based on experiments.
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Fig. 1 Photographes of groove profile

(a) photoresist grooves  (b) SisN, grooves
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Fig. 2 Depth distribution and difference of grooves

(a) photoresist grooves; (b) SiaNj grooves; (c) difference of grooves
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Fig. 4 Depth distribution and difference of like-swooth grooves _
(a) photoresist grooves; (b) SigN, grooves; (¢) difference of grooves; (d) photographes of SisN, grooves profile
Table 1
Number Photoresist gratings etch condition SiyN, gratings Comparing result
Depth of grooves Depth of grooves theoretical value differences
profile V.7V, profile
D, (um) D, (um) Dy = (V. /V,) » Dy D; —D,
1 0.23 Sine 1.73 0. 37 Sine 0.39 +0. 02
2 0. 38 Sine 1. 16 0. 40 Sine 0. 44 +0. 04
3 0:35 Sine 0.70 0. 23 Sine 0. 24 +0. 01
4 0. 30 Sine 1. 16 0. 32 Sine 0. 35 +0.03
9 0. 21 Sawtooth 1. 16 0. 24 Sawtooth 0. 24 + +0.00
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