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Fabrication of Pt Thin—film Type Microheater
for Thermal Microsensors and lts Characteristics
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(Gwiy-Sang Chung, Seog-Woo Hong)

Abstract

The physical and electrical characteristics of MgO and Pt thin-films on it, deposited by reactive
sputtering and rf magnetron sputtering, respectively, were analyzed with annealing temperature and time
by four point probe, SEM and XRD. Under annealing conditions of 1000C and 2 hr, MgO thin-film had
the properties of improving Pt adhesion to SiO; and insulation without chemical reaction to Pt thin-film,
and the sheet resistivity and the resistivity of Pt thin-film deposited on it were 0.1288 Q/] and 12.88
4 Q - cm, respectively. We made Pt resistance pattern on SiOz/Si substrate by lift-off method and
fabricated Pt thin-film type microheater for thermal microsensors by Pt-wire, Pt-paste and
SOG{spin-on-glass). In the temperature range of 25~400"C, we estimated TCR(temperature coefficient of
resistance) and resistance ratio of thin-film type Pt-RTD(resistance thermometer device). We obtained
TCR value of 3927 ppm/C close to the bulk Pt value. Resistance values were varied linearly within the
range of the measurement temperature. The thermal characteristics of fabricated thin-film type Pt
micorheater were analyzed with Pt-RTD integrated on the same substrate. The heating temperature of
Pt microheater could be up to 400°C with 1.5watts of the heating power.
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Fig. 1. (a) Surface microphotograph of Pt thin-film
type RTD and microheater integrated on
the same Si membrane with MgO medium
layer and (b) a cross-sectional view.
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Fig. 2. Variations of the resistivity of Pt thin-
film deposited on MgO layer according
to annealing temperature(annealing time :
120 min).
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Fig. 3. Surface SEM pictures of MgO thin-film
(a) without annealing and (b) with
annealing of 1000C for 120 min.
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Fig.4.
deposited on MgQ medium layer (a)
without annealing, with annealing and (b)
annealing temperature of 1000C for 120
min.
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Fig. 5. XRD patterns of Pt/MgO bilayer thin-film
according to annealing.
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Fig. 6. Varnations of TCR value of thin-film type
Pt-RTD fabricated on Si and ALO3
substrates, respectively.
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