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Fig.1
plasma jet system for etching
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Fig. 2
plasma jet ectching single-crystal silicon wafer

Photograph of the atmospheric pressure cold
Ar
flow rate:10L/min,SFs flow rate:15sccm, RF power:
110W
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Fig.3 Microscope image of the single-crystal silicon
wafer surface with AZ9912 as the mask before etching
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Fig.4
The discharge parameters: the substrate temperature is
100C , the argon flow rate is 10L/min, and the SF;

flow rate is 15sccm.

Etching rate as a function of input power
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Fig.5 Etching rate as a function of the SFs flow rate
The substrate temperature: 100C , Ar flow rate: 10L/
min, the RF power:110W
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Fig.6 Etching rate as a function of the Ar flow rate
The substrate temperature: 100C, SFs flow rate:
15scem, the RF power:110W
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Fig.7 Etching rate as a function of temperature of

the substrate  Discharge parameters: the silicon wa-

fer:5mm from nozzle, Ar flow rate:10L/min,SFs flow
rate:15sccm,the RF power:110W
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Fig.8 SEM image of the silicon lateral face after
etching (Discharge parameters are the same as Fig.7)
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Fig.9 SEM image of the silicon lateral face after
20pm line width etching (Parameters are kept the
same as Fig.7)
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Etching Si Wafer Using Atmospheric Pressure RF Cold Plasma Jet

Zhao Lingli', Duan Xiaojin', Yin Minghui', Xu Xiangyu*, and Wang Shouguo*"

(1 Institution of Microelectronics, Chinese Academy of Sciences, Beijing 100010, China)
(2 Academy of Opto-Electronics, Chinese Academy of Sciences Beijing 100080, China)

Abstract: A new kind of discharging device with a RF cold plasma jet at atmospheric pressure is introduced,and it is utilized
to conduct experimental research on silicon-etching. The characteristics of the etching rate depend on the input power, gas
flow,and temperature of Si wafers. The maximal etching rate is 390nm/min. The etching effect is characterized by step in-
strument,optical microscopy, and SEM. Excellent etching homogeneity and satistactory anisotropy can be obtained during
material etching with this device. These results indicate that the silicon-etching operation with this atmospheric pressure de-

vice is simple and causes no material surface damage.
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