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The fabrication of ultra~low consumption power type micro-heaters
using SOI and trenche structures

FH A osE HEF

(Gwiy-Sang Chung, Jong-Chun Lee, Gil-Jung Kim)

Abstract

This paper presents the optimized fabrication and thermal characteristics of micro-heaters for thermal
MEMS applications using a SDB SOI substrate. The micro-heater is based on a thermal measurement
principle and contains for thermal isolation regions a 10 s thick silicon membrane with oxide-filled
trenches in the SOI membrane rim. The micro-heater was fabricated with Pt-RTD(Resistance
Thermometer Device)on the same substate by using MgQO as medium layer. The thermal characteristics of
the micro-heater with the SOI membrane is 280 U at input power 0.9 W; for the SOI membrane with 10
trenches, it is 580C due to reduction of the external thermal loss. Therefore, the micro-heater with
trenches in SOI membrane rim provides a powerful and versatile alternative technology for improving the
performance of micro thermal sensors and actuators.
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Table 1. The deposition conditions of Pt and MgO
thin-films, respectively
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Fig. 1. (a) Surface photograph of Pt thin-film
type micro-heater and Pt-RTD fabricated
on the SOI membrane and trench
structures and (b) A cross-sectional

view of a micro-heater with trenches on
the SOI membrane.
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Fig 2. Surface SEM pictures of Pt thin-film
deposited on MgO medium layer (a)
without annealing and (b) with annealing
temperature of 1000°C for 120 min.
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Fig. 3. XRD patterns of Pt/MgO bilayer thin-films
according to annealing condition,
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Fig. 4. Variations of (a) TCR value and (b) the

resistance ratio of Pt-RTD fabricated on
the Si and AlOs, substrate.
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Fig. 5. Thermal characteristics of micro-heaters
fabricated on the Si substrate, Si
membrane and SOI membrane with
trenches, respectively.

4.4 B

B =8dxE SOl WEdUs WaHel JrE
of EAXNE PP FTEAo MgO @& A
o2 o]& % wWgutery RTD Az mAEd
A A € 24 . 2439} SOL AEHA FE
o EWAAE AT T AT o L&A S Fo
o 9Rote] dAwg AAM YIEAC] AA FY
At} wakd, wlAuds) A SOl FuFHd
A ERAANE FHFoE ALv)HPez T332
=2 B3 A7 shEE Rz 83 ¥
< H23¥ & Uk
29, A3 MgO 99 $d4 2z PFH
29 @A NAE 3EH wkg glo] ¥Fe B F
Ae AANZ e 9 FAEAHE BYG F
Had 99y Pt-RTDS TCR#E HT 3027
ppm/C4 &2 &g /IR A¥Ae) 1T 7 HA
7} 07 pp/CE $-46l% DIN 2 JISe w3& ¢
z3lqc) 23 AZE HIULy nAgdAE 9
noe) 944 Agads AstAas 09 WA 580T

@ K

o4el $4¢ YAEHE GehiT,

Wbl SOI W2 AR Y¥ee) £
A8 WAW TR MgO%e dlFos A%y
Zurehy RIDS wlAw@AE 333 vhojaz
QAN R AFololE Al #8317 AgE Re
2 7o,

5 3uz@

{11 P. M. Sarro, Sensors & Actuators A, 31
(1992)138.

[21 M. A. Gaida, et. al, Sensors & Actuators A,
49(1995)1.

[3]1 L. Qiu et al, Trans. Eurosensor. KX,
130-C2(1995)520.

(4] M. Parameswaran et al, IEEE Electron
Device Letters, 13(1991)57.

[5]1 E. Yoon et al, IEEE Trans. on Electron
Devices, 39(1992)1376.

[6] J. W. Garderer et al, Sensors & Actuators
B, 26(1995)135..

7] U. Dibbemn, Sensors & Actuators B, 2(199)66.

[8] V. V. Luchinin, The 7th Corf on Sensor
Technology, (1996)30.

[9] U. Dibbern, Sensors & Actuator B, 2(1990)63.

[10] D. Mutschall, et. al, Trans Eurosensor. KX,
57(1995)256.

[111 S. H Lee, et. al, J. Korean Sensors Society,
5(1996)69.

[121 G. S. Chung, et. al, J Korean Sensors
Society, 6(1997)81.

[13]1 G. S. Chung, et. al, J KIEEME, 9(1996)
g11.

[14] G. S. Chung, et. al, Sensors & Materials,
10(1998)251.

f15] G. S. Chung, et.
Society, 9(1998)171.

[16] G. S. Chung, et
published).

al, J Korean Sensors

al, J KIEEME(to be

- 572 -



