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Fig. 1 Schematic diagram of the fabrication of silica phase mask gratings
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Fig.2 SEM phatograph of the phase mask the diffraction efficiency

fabricated by CHF3/02 RIE etching
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Table 1 Results of the diffraction efficiency measurement

! L2 3 4 5 6 7 8 Memvalue gurdeion

+ Ist order (m]J) 15.7 15.4 16.0 16.0 15.7 15.6 15.8 16.5 15. 8 23. 6%
Oth order (m]) 4.3 42 3.6 44 38 39 41 4.2 4.0 5.97%

- Ist order (mJ) 20.0 19.7 19.6 19.8 20.4 20.1 20.5 19.7 19.9 29. 7%
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Fabrication of Zero-order Nulled Silica Phase Masks for
248 nm KrF Excimer Laser

Chen Genxiang Cheng Meigiao® Ge Huang  Jian Shuisheng Wang Wei’
(Institute of Lightwave Technology, Northern Jiaotong Unversity, Beijing, 100044
* National Research Center for Optoelectronics, Beiyjing 100083)

Abstract A method for fabricating zero-order nulled silica grating phase masks for 248 nm
KrF excimer laser is described. Perfect silica mask gratings with the period of 1. 085 um have
been produced using bilayer resist and proper techniques for pattern transfer. Exprimental
measurements show that the zero order diffraction efficience is less than 6% . Etch of silica
substrates is performed by reactive ion etching in CHF3/02. Theoretical analysis shows that
these phase masks can be used for producing grating pattern by self-interference and for fab—
ricating UV written fiber Bragg gratings.

Key words phase mask, reactive ion etching, grating



