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Fabrication and characteristics of micro-machined
thermoelectric flow sensor

Young Hwa Lee, Sung Cheoul Roh*, Pil Sun Na, Kook Jin Kim**, Kwang Chul Lee**,
Yong Moon Choi***, Se Il Park**', and Young Eon Thm

Abstract

A thermoelectric flow sensor for small quantity of gas flow rate was fabricated using silicon wafer semiconductor
process and bulk micromachining technology. Evanohm R alloy heater and chromel-constantan thermocouples were used
as a generation heat unit and sensing parts, respectively. The heater and thermocouples are thermally isolated on the SizNy/
Si0,/Si;N, laminated membrane. The characteristics of this sensor were observed in the flow rate range from 0.2 slm to
1.0 slm and the heater power from 0.72 mW to 5.63 mW. The results showed that the sensitivities ((d(AV)/9(4)); AV :
voltage difference, ¢ : flow rate) were increased in accordance with heater power rise and decreasing of flow rate.
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Fig. 1. Schematic diagram; the heater and thermocouple
hot junctions on Si;N,/SiO+/Si;N; membrane.
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Table 1. Properties and design specification of thin film metals

Material Resistivity (UQ * cm)  Thermal Conductivity (W/m - K) Remarks
Heater Evahonm R 134 14.6 3400 x 50 um?
TC 1 Chromel 70.6 19 770 x 15 pm?
TC 2 Constantan 52 19.5 45 pairs x 2
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Fig. 4. Thermocouples output characteristics as a function
of flow rates.
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Fig. 5. Voltage difference as a function of flow rate at
various heater power.
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Fig. 6. Sensitivity as a function of heater power at different
flow rates.
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