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Because manufacturing processes of semiconductors are diversifying, a MFC
(Mass Flow Controller) which has high accuracy and quick response even in
such wide flow range as 2 MFCs (small flow rate MFC and large flow rate MFC)
are usually used is required. Then a semiconductor device maker requested to
develop a new MFC.

To comply with customers’ request, we improved the accuracy of flow rate by
stabilizing the zero point of sensor, optimizing the usable range of sensor and
calibrating at many points. And we also developed the hybrid PID control
method of microprocessor and analog circuit to make a MFC respond very
quickly in wide range.

The developed product is called “Dual Range MFC”. The Dual Range MFC is
adopted as a key component of semiconductor devices that use the gases such

as SiH,, NH,, O,, WF,, etc.
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Table 1 Technical problems and solutions
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Fig. 1 Basic structure of MFC
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Fig. 2 Accuracy of previous MFC
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Fig. 3 Response time of previous MFC
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Fig. 4 Flow detective principle of flow sensor
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Fig. 5 Output characteristic of flow sensor
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Fig. 6 Difference between linearity and shift of zero point by
use renge of sensor
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Fig. 7 Branch of bypass and sensor
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Fig. 9 Linearity of dual range MFC
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Fig. 10 Circuit structure of digital MFC
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Fig. 11 Shift amaunt of zero point v.s. change amount of
resistance value of heater resistance
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Table 2 Main causes of shift of zero point and countermersures
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Table 3 Reasons for making aging conditions
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Fig. 12  Shift of zero point during aging
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Fig. 13 Flow v.s. voltage of control valve
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Fig. 14 Loss time at step response of previous MFC
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