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Abstract: A novel technique for the fabrication of a glass micropipette-based thermal sensor was developed utilizing
inexpensive thermocouple materials. Thermal fluctuation with a resolution of £0.002 K was measured using the
fabricated thermal probe. The sensors comprise unleaded low-melting point solder alloy (Sn) as a core metal inside a
borosilicate glass pipette coated with a thin film of Ni, creating a thermocouple junction at the tip. The sensor was
calibrated using a thermally insulated calibration chamber, the temperature of which can be controlled with a precision
of 0.1 K and the thermoelectric power (Seebeck coefficient) of the sensor was recorded from 8.46 to 8.86 nV/K. The
sensor we have produced is both cost-effective and reliable for thermal conductivity measurements of micro-electro-
mechanical systems (MEMS) and biological temperature sensing at the micron level.
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Fig. 1 Photograph of micropipette beveling setup
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Fig. 2 (a) Flow chart of Fabrication step of micropipette
thermoelectric sensor and photo images : (b) an
empty pipette after pulling, (c) schematic outline
and photography of the filed pipette with Sn solder
alloy and nickel coated by PVD, (d) a pipette after
beveling, (¢) a prototype micropipette thermo-
electric sensor with cold junction
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Fig. 3 Calibration results of the sensors for varying tip
diameters with 4, 10 and 30 um produced with
the same PVD condition
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Fig. 4 Experimental setup for the characterization and
verification of the thermoelectric sensor signal
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Fig. 5 A measured transient temperature profile of the
sensor tip for laser irradiation time of 200 ms
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