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The fabrication of RTD via Lift-off process
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Abstract

RTD temperature sensor is a thermoresistor which uses the liner dependence of the resistance of the
sensing material on the temperature, and has good stability and sensibility, so it can be used in
highly precise temperature measurement. In this study RTD sensor was fabricated using Pt thin film.
The Pt thin film was deposited on alumina using DC-Sputter, and annealed with various temperature.
Through the experiments of XRD, AFM, 4-point probe, the surface structure of the thin film with
annealing conditions and their effects on the electrical resistance were investigated. RTD with

serpentine pattern was fabricated using Lift-off and resistance-temperature characteristics were studied.
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Fig. 1. Flow chart for RTD fabrication
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Fig. 2. The effect of annealing temperature on
the sheet resistance and resistivity.
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Fig. 3. X-ray diffraction pattern of Pt film with

various annealing temperatures.

Fig. 4= Pt wutel AFM AR dehgigd. @
Ha &=7F 500, 600, 700, 800CY W Rms
roughness¥ #4Z¢ 20.31nm, 18.24nm, 17.86nm 222}
3 1829nm3A k. 700CA A 743 F& roughness&
Bol=d o] sheet resistance 4Y ZHsE YA

- 300 -



. & 700C R34 g 2e A A
2] wtebe d& = Aich walM RTD sample Al
ZA] annealing 25 & 700C2 A3tk

0.20 um/div

(c) 700C

(d) 800C

Fig. 4. g4x=lq ©& Pt w2te] AFM Ad
Fig. 4 AFM image of Pt thin film with various
annealing temperature
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Fig. 5 The serpentine pattern RTD after developer

Fig. 6& lift-off & o|&3td A=¥ RTD%
2x-Ag E4& BAZEY HELY FAH 2
&3E 7Hsld PRel e REE lift-off 3t HF
Ho= RTD 48§ @434 €28 v3A7d
A AgRe FFsigded, 292 AzxE 229
Aol £Eo wel MYHoz Wae AL BHAF
o} wetd AR 22 e JAHY E4E 3
T LTHAMNE ALE 7M5HE BAED SAHE 2
E-R% gozRE TCR(Temperature Coeeficient
of resistance) & A4tstslth. TCR #& 0T+ 10
0T Atele) Agzte) 4y HRFoz Hogn”,
£ A¥dd A" RTDY TCRIL 338X
10ppm/Celith. ol RTDS AHi#2el 385%

- 301 -



10/ TAE® = vjx Qoze fANAZ Yo} Sensors and their Applications”, John Wiley &

k. Sons, New York, 1975

4) “Ceramic Sensors”, Compiled from Ceramic
Abstracts Database, The American Ceramic
Society, Inc.,, Ohio, 1991.

5) George G. Collins, Cary W. Halsted, “Process
Control of the Chlorobenzene Single-step
Liftoff Process with a Diazo-Type Resist”,
IBM J. Res. Develop. 26, No. 5, 1982.

6) R. M. Halverson, M. W. Macintyre and W. T.
Motsiff, “The Mechanism of Single-step Liftoff
with chlorobenzene in a Diazo-Type Resist”,
IBM J. Res. Develop. 26, No. 5, 1982

(@ 7) Diehl, W. and Koehler, W., “Resistance Element
for Control in Science and Industry”, American

110 Institute of Physics, New York, 1982
105 | 8) Intermational Electrotechenical Commission,

“Industrial Platinum Resistance Thermo-meter

% 00 Sensor”, Publication 751, Bureau Central de la
2 s Commission  Electrotechenique Internationale,
,ﬁ 90 Geneva, 1983, Amendment No. 1, 1986
5’ 85

so]" L TCR : 338x10°ppm/T J

O 20 40 60 80 100 120
Temperature{°C)

(b)

Fig. 6. 129 RTDS} &%= & MY 54
Fig. 6. The fabricated RTD and its resistance-
temperature variation
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