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The Development of Platinum Thin Film RTD

Temperature Sensors
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Abstract

Platinum thin films were deposited on ALO;
substrate by DC magnetron sputtering for RTD
(Resistance  Thermometer Devices) temperature
sensors. We made Pt resistance pattern on ALQ;
substrate by lift-off method and fabricated Pt-RTD
temperature sensors by using W-wire, silver epoxy
and SOG(spin-on-glass). In the temperature range
of 25~400C, we investigated TCR(temperature
coefficient of resistance) and resistance ratio of
Pt-RTD temperature sensors. TCR values were
increased with increasing the annealing temperature,
time and the thickness of Pt thin films. Resistance
values were varied lineally within the range of
measurement temperature. At annealing temperature
of 1000T, annealing time of 240min and thin f{ilm
we obtained Pt-RDT T'CR value

of 3825ppm/C closed to the Pt bulk value.
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Table 1. Deposition conditions of Pt thin films

Target Pt
a
ge ( size : 2" diameter )
Substrate ALO;
Target-substrate
. 45 cm
distance

Room temperature
Ar
80 sccm
1.0%x10° Torr
3~7 mTorr
4~13 W/ent

Substrate temperature

Sputtering gas

Gas flow rate

Initial vacuum

Working vacuum

DC power density
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Fig. 1. Pt resistance pattern on Al20; Substrate
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Fig. 2. Varations of the TCR of Pt-RTD
temperature sensor with increasing annealing

temperature(700~1000C) for 60min
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Fig. 3. Variations of the TCR of Pt-RTD
temperature sensor with increasing annealing time

at 1000C
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Fig. 4. Variations of the TCR of Pt-RTD
temperature sensor with increasing thickness of Pt
thin films
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Fig. 5. Resistance ratio( R{t)/R{0) ) of Pt-RTD tem

perature sensor with increasing temperature
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