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Fabrication and Characteristics of Hot-Film Type
Micro-flowsensors Integrated with RTD

HAHAN BN
(Gwiy-Sang Chung’, Seog-Woo Hong)”

ABSTRACT

This paper describes on the fabrication and characteristics of hot-film type micro-flowsensors
integrated with Pt-RTD(resistance thermometer device) and micro-heater on the Si membrane, in which
MgO thin-film was used as medium layer in order to improve adhesion of Pt thin-film to SiO: layer.
The MgO layer improved adhesion of Pt thin-film to SiO: layer without any chemical reactions to Pt
thin-film under high annealing temperatures. Qutput voltages increased due to increase of heat-loss from
sensor to external. The output voltage was 82 mV at N; flow rate of 2000 sccm/min, heating power of
1.2 W. The response time(r: 63%) was about 50 msec when input flow was stepinput
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E 1. MgO¢} Pt utete] 23 9 gy =2
Table 1. The deposition and annealing conditions
of Pt and MgO thin-films, respectively

At MgO st} Pt et
MgO Pt
B2 ( 2" diameter) |( 2" diameter)
V8 2% & &
29 E Y Ar : 72 sccm .
Gas Flow Rate Oz : 8 sccm Ar : 80 scom
27 A% 1><1°(1;1‘0rr lxlt)(%;'}I‘orr
Working A¥# 20 mTorr 5 mTorr
43 Power 150 W 0 W
FEAg =24 ;
(for 120min, in Np) 1000T 1000.(»:

- S0 2

~— 3l substrate

—Pt thin-film

s ]
m -------- MgO medium layer

[Nl ci0a

—Si substrate

28 1. Si gEHAY WIetey vjA2gAs
RTD7t R A3d 2EANYMY nlojlaz
FFAAY (a) EEALAT (b) GEE,

(a) Surface photograph of hot-film type
micro-flowsensors integrated with Pt
thin—film type micro-heater and RTD on
Si membrane and (b) a cross-sectional
view.

Fig. 1.
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Fig. 2. Resistance ratio of thin—film type Pt-RTD
fabricated on the Si membrane.
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Thermal characteristics of Pt thin-film
type micro-heater according to input
power and substrates.

Fig. 3.
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Fig. 4. A cross-sectional view of package of
hot-film type micro-flowsensors.
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(a) A block diaphragm of system for
response characteristics and (b) the
response time of fabricated micro-flow
sensors according to stepinput.
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