20009 5¢€ AMEEA A9 A3Z 19

o]z @ ANE ZeAGH LEAAY A% D By

The Fabrication and Characteristics of RTD(Resistance Thermometer

Device) for Micro Thermal Sensors

Gwiy-Sang Chung” and Seog-Woo Hong™
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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 0.1283
O/ and 1288 1 Q - cm, respectively. We made Pt resistance pattern on SiO/Si substrate by lift-off
method and fabricated thin-film type Pt-RTD(resistance thermometer device) for micro thermal sensors
by Pt-wire, Pt-paste and SOG(spin-on-glass). In the temperature range of 25~400C, the TCR value
of fabricated Pt-RTD with thickness of 1.0zm was 3927 ppm/TC close to the Pt bulk value.
Resistance values were varied linearly within the range of measurement temperature.
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Table 1. The deposition annealing conditions of
MgQ and Pt thin-films
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Fig. 1. Surface photomicrograph of thin-film type

Pt-RTD fabricated on the Si substrate.
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. SEM pictures of MgQO thin-film
(a) without annealing and (b) with 1000C

annealing temperature for 2 hr.

(a) WFeteat (b) EA
Z(1000C, 2A17h e Baree] 9 SEMARRL

Fig 3. SEM pictures of Pt thin-film (a) without
annealing and (b) with annealing(10007C,
2hr) deposited on the MgO thin-film.

a9 3 MgO dhab o] S3d



2 A4
RES FA} BAST AAHoz BAH AHol
o FzEoz Zod § At 3392 ¢ 4

Bt dAe Ade AARH v HYggel 4
0246 QA7) 246 £ Q - cemolR, G T HAY
o oA RLe 2z 01288 QA0 1288 4 Q -2 =
Asden, €3 BFo vlAFg 108 £ Q -l 7}
HAEE ¢+ A wHA, 1L gHE dPo
A BHH - drigeg #gutdo] A MES ¢
F itk

a9 4% MgO 994 Ziag wgdae dx3)
of & XRD #AdAe £4245%& vehd Ao}
Bt FAHHNA gAY A - F 2R 92 53
°ol 26 = 396" ¥l FEHAA
glow & G4XDE #%o8MN indensity?t UL
o azt aA oA & 4+ vk ue
Fox wFeee] MgO watsl wgol ¢

29 §4% HEE ¢ Uk

X,

o - 2 uj
N
_QL
}:J

2

Jd
2

LT
o

o

Annesling codifion
— {1000, B0 min

Inensity

- Without annealing

.  —
,‘Z A, ./ -/A_ /’f
0 &0 LY
2 Theta [deg.]

2y 4 MgO @t Fad #g
w& XRD 3dwig,

Fig. 4 XRD pattems of Pt thin-film according to
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Fig. 5. Variations of the resistivity of Pt thin-film
deposited on MgQO thin-film according to
annealing temperature(annealing hour: 2hr).
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Fig. 6. Variations of (a) the TCR value and (b) the
resistance ratio of Pt~-RTD fabricated on the

Si and AbO; substrates, respectively.
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