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Study on 1x11 Dammann grating with sub-wavelength structure

Leng Yanbing, Dong Lianhe, Sun Yanjun

(School of Optoelectronic Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: In this paper, a high-diffraction efficiency Dammann grating with sub-wavelength structure was
designed and prepared based on the Rigorous Coupled-Wave Analysis (RCWA) theory and optimized by
the genetic algorithm. The array number of diffractive spots was 11 and the minimum feature size
achieved 0.95 pm. The design value of diffraction efficiency can achieves 95%, around 15% more than
conventional Dammann grating while the uniformity can be less than 2%. By using Electron Beam Direct
Writing and Reactive Ion Etching, the sub-wavelength structure was patterned on the silica basement. The
experimental results show that the sub-wavelength structure with nanometer resolution can be patterned by
electron beam scanning exposure. In reactive ion etching, the etching rate and the grating line-shape can
be affected by radio frequency (RF) power, system pressure and gas flow, and the line-width error in
Electron Beam Direct Writing was also analyzed.
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Fig.2 Simulation graph of grating by VirtualLab
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Fig.3 Simulating results of efficiency and uniformity by VirtualLab
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Fig.4 Simulating result of output field by VirtualLab
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Fig.5 Manufacturing process of Dammann grating
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Tab.1 Analysis of experimental results

Efficiency Uniformity Depth/pm
Design value 95.2% 0.02% 2.341
Real value 93 % 8.14% 2.360
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Fig.6 Spots diagram of the result
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Fig.7 Result of grating profile analysis

3.3.1 HIR T E 3 RIE & e FH

o

8 , 8Pa. 35 cm?/min
0.8r =
= "/
g 07 /
- -
= 0.6} .
o
= 0.5F
o0
£
S 0.41 /
= 0.3l L —=—Etching rate

150 200 250 300 350 400 450
RFIW

8

Fig.8 Relationship between etching rate and RF power
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