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This paper presents a sensor design technique by means of simulation using the finite
difference method, which can be applied to determine optimal parameters of the sensor (for
example, the resistance value of the sensor and feedback gain) for various fluids and ranges
of flow velocity. As an example, a sensor is designed, fabricated and tested with parameters
which were determined by simulation for water and air. In the experimental result,
sensitivity is 111 mV/(m/s) in the range of flow velocity of 2-9.7 m/s for air, and is 16 mV/
(cm/s) in the range of flow velocity of 0-80 cm/s for water. Response time is less than four
seconds. The result of this research offers optimal parameters for fluid conditions in the
design of a thermal flow sensor which can be used as an industrial flowmeter, an
automobile flow sensor to measure the flow rate of air or fuel, a mass flow controller
(MFC), and in medical applications.

1. Introduction

The most popular class of silicon-based flow sensors to date is the thermal sensor. The
overall benefits of simulation are a reduction in global development time of the device as
well as a significant reduction of the development cost. Similar benefits can be applied to
silicon sensor design if suitable models are developed through simulation. Key parameters
for flow sensors are response time, sensitivity, stability and power consumption.!> The
relative importance of these parameters varies for different applications. Therefore the
purpose of this paper is to introduce the optimal design of a sensor by means of computer
simulation using the finite difference method.
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