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Abstract To address the need for gas sampling of atmospheric and vacuum low-pressure gases in
applications such as semiconductor manufacturing and aerospace engineering, this paper presents a controllable gas
sampling system designed for mass spectrometry analysis in the pressure range of (10~ 10°) Pa. The system
comprises a vacuum pumping module, a throttling sampling module, a vacuum measurement module, a temperature
control module, and a data acquisition and control module. By employing a two-stage controllable pressure
attenuation through a capillary sampling tube and a piezoelectric micro-regulating valve, combined with flow
control using two orifice conductance elements, the system is capable of stably collecting gas samples under various
pressure conditions. Experimental result demonstrates that within the sampling gas pressure range of (10 ~ 1x10°)
Pa, the system can maintain the pressure in the mass spectrometry chamber within the range of (1x10* ~ 1x10"°) Pa.
The system can be coupled with various types of mass spectrometers, providing a reliable sampling solution for
mass spectrometry analysis over a wide pressure range.
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Tab. 1 Measurement results of the nitrogen backflow ratio for

C3
F5 pu/Pa pa/Pa a3
1 9.82x10™ 9.05x10°° 9.22x107°
2 4.56x10™ 4.22x10° 9.25x10°
3 1.50x10™* 1.39x10°° 9.26x10°
TFIE 9.24x10°
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Tab.2 Measurement results of the nitrogen backflow ratio for

C4
F5 pu/Pa pd/Pa y
4 9.77x10™* 1.79x10°* 1.83x10™"
5 4.18x10™" 7.81x10° 1.87x107"
6 1.83x10™ 3.41x10° 1.86x10™"
TFIH 1.85x107"
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