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The Study on Characteristics of Platinum Thin Film RTD

Temperature Sensors with Annealing Conditions

Gwiy-Sang Chung’, Sang-Soo Noh®
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Abstract

Platinum thin films were deposited on Si02/Si and AlLOs substrates by DC magnetron sputtering for
RTD (resistance thermometer devices) temperature sensors. The resistivity and sheet resistivity of
these films were decreased with increasing the annealing temperature and time. We made Pt resistance
pattern on Al:Oz 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 25~4007C, 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 linearly within the range of measurement temperature. At
annealing temperature of 1000C, time of 240min and thin film thickness of lum, we obtained TCR
value of 3825ppm/C close to the Pt bulk value.
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Fig. 1. Variation of resistivity and sheet resistivity

of Pt thin films with increasing annealing
temperature.

_82_



Qe 279 BE YFU4y 223

185 Ar Flow Rate = 80 {sccm)
150 | Pressure = § (mTorr)
Substrate temperature = 300°C

A Power = 7 (Wicm?) 10

@ Resistivity
B -# Sheet Resistivity

RESISTIVITY[micro-ohm-em]

ss | Annealing Temperature = 1000°C

80 ) i )
0 100 200 300 400

ANNEALING TIME [MIN]

3% 2. 1000CAA dxda] Aol w2 Wtk
HAE o HAY W

Fig. 2. Variation of resistivity and sheet resistivity
of Pt thin films annealing time at 1000TC.
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Fig. 3. SEM surface morphology pictures of Pt
thin films (a) without and with annealing
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60 min.
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Fig. 4. XRD pattern of Pt thin films (a)without
and with annealing for (b)60min, (¢)240min
at 1000C.
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Fig. 5. Pt-RTD temperature sensor pattern.
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