2008

thekdt PA4L Zhe mlo| A2 e AEA Y B3I
499 AR 9T

ZIXK| =T 7]

(=] |__C|>_ I:IXH *'OI OI:i:I*'X ZIEs™

o = 1

M
M

Experimental and Numerical Study of Thermal Properties about various
forms of Micro-heater

Jin Woo Kim, Jae Choon Kim, Jun Yub Lee and Jin Taek Chung

Key Words: Micro-heater(v}°] L2 3]¥), Temperature distribution(<=%= +-3£), Heat generation(‘%
o )
=2 O

Abstract

As a field of MEMS, micro-heater fabricated by Au is being introduced and developed in recent
years. Previous studies about thermal properties of various forms of micro-heater were not sufficient.
In this work, numerical and experimental analysis of the heat generation and the temperature
distribution of micro-heater packages for 8 different geometric cases were studied. We fabricated a
micro-heater package with silicon wafer, on which Cr/Au layer was laminated before 8 geometric
forms of micro-heater were patterned. In each cases, temperature distribution was measured with IR
thermal camera. According to the experimental results, which show a good agreement with the results
analyzed by CFD, it was found that at 0.5W, the temperature of micro-heater chip which contained
20000um-long, serpentine shaped micro-heater was elevated to a relatively high temperature of 78C.
Consequently, we proposed a geometry of micro-heater which has effective thermal characteristics.
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Fig.2 8 different case of micro-heater

Table.1 Geometry of 8 different case of
micro-heater

Case Power(W) | l(um) w(pm)
0.1 6
0.15 _ 9
1 0.225 8500 12
0.3 17
0.1 3
0.15 45
2 0925 20400 5
0.3 9
0.1 15
0.15 2.25
3 0925 40800 3
0.3 4.5
0.1 35
0.15 _ 40
4 0.225 40500 50
0.3 75
0.1 15
_ 0.15 20
° 0.225 19000 30
0.3 40
0.1 15
0.15 20
6 0.225 20000 30
0.3 40
0.1 15
0.15 20
7 0.225 20000 30
0.3 40
0.1 15
0.15 20
8 0.225 20000 30
0.3 40
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Fig.6 Experimental set-up for measuring
temperature distribution of micro-heater module

Table.2

Pixel number 320%240pixel
1 Pixel area 100 micro m?2
Sample rate 60Hz
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Fig.7 Temperature distribution of the micro-heater
package
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