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Table 1 Optimised experiment worksheet
agron freon pressure power rate
(scem) (scem) ( Pa) (W) (nm/min)

25 35 13.33 120 18
25 35 16. 00 140 19
25 20 16. 00 120 16
25 20 13.33 140 20
25 50 16. 00 120 18
15 35 13.33 140 22
35 50 16. 00 140 20
25 35 18. 67 120 17
25 35 16. 00 140 21
15 35 18. 67 140 23
25 20 16. 00 160 21
25 50 16. 00 160 23
35 20 16. 00 140 21
35 35 13.33 140 22
25 20 18. 67 140 25
25 50 13.33 140 18
25 35 16. 00 140 20
35 35 16. 00 160 24
15 20 16. 00 140 18
25 35 13.33 160 25
35 35 16. 00 120 15
25 50 18. 67 140 20
25 35 18. 67 160 23
15 35 16. 00 160 24
15 50 16. 00 140 20
35 35 18. 67 140 19
15 35 16. 00 120 19
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Fig.1 A micograph of the microstructure by reac— Fig. 2 Etch rate vs.rf power and pressure
tive ion et ching of quartz (freon flow rate: 19. 5 scem, argon flow rate: 35. Sscem)
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Fig.3 Etch rate vs.rf power and freon
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Fig.4 Etch rate vs.1f power and argon

(pressure: 18.20Pa, argon flow rate: 19.5 scem) (pressure: 18.20 Pa,freon flow rate:35. 5 scem)
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160W , 8Pa, 10sccm
20min 4" , 9 30mm
+ 6.5%
Table 2 Etch uniformity( 1m)
0.3947 0.3942 0.3930
0.3922 0.3973 0.3956
0.3933 0.3957 0.3924
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40scem,
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20min + 10%
Table 3 Repeatability experiment( m)

1 2 3 4 5 6

0.4916 0. 4879 0. 4869 0. 4851 0. 4902 0.4811
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Investigation of Reactive Ion Etching of Fused Quartz

ZHOU Ming-Bao', CUI Zheng’, Prewett D P’

('State Lab o Optical Technologies for Micrg abrication,
Institute of Op tics & Electronics P O Box350, S huangliu, Chengdu 610209)
(2 Central Microstructure Facility,

Rutherford Appleton Laboratory Chilton, Did cot, Oxon OX11 0QW, UK)

Abstract

In this paper we report the reactive ion etching( RIE) of quartz by using CHF3 and argon.
The effects of gas flow rate, chamber pressure, and rf(radio frequency) plasma power on the
etch rate were investigated and the surface contamination due to RIE was examined. T he
quartz etch depth uniformity and repeatability was also examined. In order to optimise the
etch process, the RS1/Discover software tool was used to design the experiments. The rf
plasma power varied between 120 and 160 watts. Argon and CHF3flow rates were 15— 35 sc-
em and 20— 50 scem respectively, and pressure was in the range of 13— 19 Pa. The etch rate

varied between 15 and 25 nm/ min.
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