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Fabrication of Microheater Flow Sensors Using Membrane Structure
and lts Characteristics
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Abstract

This paper describes the characteristics of Pt microheater using aluminum oxide films as medium
layer and its application to flow sensors. Pt microheater have heating temperature of 390C at heating
power of 1.2 W. Output voltages of flow sensors which were fabricated by integrating sensing-part with
heating-part increase as gas flow rate and its conductivity increase. At O: flow rate of 2000 sccm,
heating power of 0.8 W, output voltage of flow sensor is 101 mV under bridge-applied voltage of 5 V.
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Medium layer(o 7§ &), Flow sensor(f2F4lA) ,

Micromachining(otol 2 2 A] )
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Table 1. Deposition and annealing conditions of

aluminum oxide and Pt thin films
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Fig. 1. (a) Plane photograph and (b)
cross—section of fabricated flow
SEensors.
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Fig. 2. (a) Holder of fabricated flow sensors and
(b) bridge circuit to obtain electrical
output signal.
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Fig. 3. Heating characteristics of micro heater
with input power.
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Fig. 4. Output characteristics according to kind
and structure of substrate.
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for various gases.

4.4 E

B Ao vlejazdAgdrled oA A
A9 Si YA T2} dFuFAsts A
o2 o4 Wzt mALIANE AFste] T
B4 BYsqu. =, 28 gARE Y
e FBFANE AFs] KA FFH, FF R A
*194 AR ©E fFFdAMe] 2HEHL Y

- BAE g 2 ZES AU

Si AE#HAGd AZE Hgey vATdAs
o xete) dRxg A/ e A7bEY 12
WellA] 30T Hold 2d54HE UBtiAS.

&
el 2H L S0 WE FFAMY 2HEL X
NAs, dAEES} 58 FALSE 223 f/ 3ol
AT

AMYY ZAAR GGz Re Wt EF
o] Wolx Z2HEAHo] =A Jehyth LEA A7t
A8 08 W, A&2HF 2000 sccmoll A Si AE#HLA

2173



o) A FFAA 2LIYL 101 mve ¥
23548 Yuhio,

(<]
Lo
= o=

At 2

2 QTe @RAsAY AT (HA W E:95-2-08-
01-01-03)%} ‘AR EATY Ade) 43 FHH
A%v

i =

& =

1. R. G. Jonson and R. E. Higash, "A Highly
Sensitive Silicon Chip Microtransducer for Air
Flow and Differential Pressure Application”,
Sensors and Actuators, 11, 63(1987).

2. M. Sekimura and S. Shirouzu, ."Monolithic Si
Air Flow Sensor for Low Velocity Sensing”,
Transducers’ 87, 356(1987).

3. 0. Tabatu, "Fast-Response Silicon Flow

Sensor with On-Chip Fluid Temperature

Sensing Element”, IEEE Electron Devices, 33,

3, 361(1939).

B. W. van Oudheusden and A. W.

Herwaarden, "Integrated Silicon Flow Sensor

" Sensors and Actuators A, 21-23, 425(1990).

T. Q. Yi and H. J. Bias, "Integrated Multi-

Sensor Flow Velocity

Temperature and Vacuum Measurements”,

Sensors and Actuators, 19, 3(1998).

M. A. Gajda and H. Ahmed, "Applications of

Thermal Sensors on Membranes”, Sensors and

Actuators A, 49, 1(1995).

G. S. Chung and S. S. Noh, " The Study on

Formation of Platinum Thin Films for RTD

van

Function for

LR

10.

11

12.

13.

14.

728 o4 ALLAY AN AR, w44

Temperature Sensors”, J. KIEEME, 9, 2, 911
(1996).
G. S. Chung, S. S. Noh, Y. K. Choi and J.
H. Choi, "The Characteristics of Pt Micro
Heater Using Aluminum Oxide as Medium
Layer”, Korean Sensors Society, 6, 5, 400
(1997).
W. Y. Chung, C. H. Shim, S. D. Choi and
D. D. Lee, "Tin Oxide Microsensors for LPG
Monitoring”,
139(1994).
S. H Yi L C. Suth and Y. K. Sung, "A
Thermal Properties of Micro Hot Plate and .
the Characteristics of Pt/Cr Bilayers due to
Annealing Temperature”,
Society, 5, 5, 67(1996).
G. S. Chung and S. S. Noh, "Fabrication of
the Pt Microheater Using Aluminum Oxide as
a Medium Layer and Its Characteristics”,
Sensor and Materials, 10, 5, 251(1998).
G. S. Chung and J. S. Park, "The Effect of
Pyrazine on TMAH/IPA Si Anisotropic
Etching Chatracteristics”, KIEE, ( to be
published).
G. S. Chung and C. S. Park, "The Study
on Electronichemical Etch-Stop in TMAH/
IPA/Pyrazine Solution”,
Society, (to be published).
G. S. Chung and S. S. Noh, " The Study on
Characteristics of Platinum Thin Film RTD
Temperature Sensors with Annealing Con-
ditions”, Korean Sensors Society, 6, 2, 81
(1997).

Sensors and Actuators B, 20,

Korean Sensors

Korea Sensors



