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Algorithms of Latest Pressure Insensitive Mass Flow Controller (PIMFC) for Semiconductor
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The semiconductor industry uses a variety of process gases which need to be controlled
with extremely high accuracy and stability. The various process gases that are used have
varying characteristics like thermal capacity, specific gravity and density. These
characteristics when combined with varying temperature and hysteresis can cause
fluctuations in the flow rate. PIMFC product consist of extending the range of the flow
sensor, developing multi gas algorithms.

PIMFC product can provide a constant gas mass flow, despite having fluctuations in inlet
pressure in the piping systems, which is currently offered in the market. In addition, the
future algorithms design is looking into performing on tool tuning, and developing

advanced diagnostics.
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Fig. 3 Transient flow curves of previous PIMFC
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Fig. 4 Transient flow curves of PIMFC
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Fig. 5 Hysteressis characterization of PIMFC
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Fig. 6 Piping system of test setup to simulate process tool conditions
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modification)
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Fig. 10 On-tool characterization improves MFC performance
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1) US Patent 7603186 —Adaptive response time closed
loop control algorithm

2) US Patent 7640078 —Multi-mode control algorithm

3) US Patent Application Publication 2011/0054702—
Multi-Mode Control Loop with Improved Performance
for Mass Flow Controller

4 ) US Patent Application Publication 2011/0180951 —Mass
Flow Controller Hysteresis Compensation System and
Method

5) US Patent Application Publication 2011/0015791—
Thermal Mass Flow Sensor with Improved Response
Across Fluid Types
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