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Abstract

The effects of substrate material on the local heating performance of microheaters are studied by both
numerical analysis and experiment. Transient conduction analysis shows that the substrate material with low
thermal conductivity is critical to the local heating and fast response. A measurement technique for surface
temperature field in microscale is newly proposed, which uses temperature sensitive fluorescent dye coated on
the surface. The measured surface temperature fields on microheater arrays fabricated on different substrates
are presented.
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Fig. 1 Fabrication process of micro heater array (a) SiO,
substrate and (b) Silicon substrate
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Fig. 2 Experimental setup
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Fig. 3 Sample images of temperature calibration (a)
averaged intensity (b) intensity ratio
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Fig. 4 Temperature distribution in continuous heating
mode (for SiO, substrate)
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Fig. 5 Temperature distribution in continuous heating
mode (for silicon substrate)
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Fig. 8 Fluorescence intensity on I-type heater array (a)
emission intensity (b) intensity ratio (/// )

Fig. 9 Temperature field on I-type heater array
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Fig. 12 Temperature field on 4x4 heater array
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