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Preliminary Stage of Preparation Technology and Parameters of Flexible Thin-Film Sensor

DONG Yiyi, ZHONG Hongjie
(AVIC Aerodynamics Research Institute, Shenyang 110034, China)

[ABSTRACT] Flexible thin film sensors for arrays high frequency heat flux fluctuating signals have promising future in
wind tunnel testing. With excellent mechanical properties, chemical stability and high temperature resistance, polyimide is
one of the ideal substrate materials for micro fabrication of thin film sensors. However, due to the hydrophobic group on the
surface of the material, the prepared metal coating is easy to be destroyed, limiting the applications. In this paper, plasma
surface treatment is used to improve the hydrophilicity of the polyimide thin film in the preparation of flexible thin film
sensor, The bonding force with the metal material is improved. With the characteristics of UV photoresist denaturation, the
design sensor pattern is transferred to the film through the combination of uniform photoresist and photoresist technology.
Then the required metal layer is physically deposited by a magnetron sputtering coater to realize the fabrication of micro-
nano patterned thin film sensors, the optimum parameters of sputtering power and time are determined by qualitative study
of the key process of magnetron sputtering.
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Table 1 Material parameter

o) B/ LU / SIMEF | R/

(kg-cm”)  (I'kg'+C¢™?) | (Wem'-K') (Q-m)

PI 1420 1090 0.1 1x10'°
=5, 1.205 1.005 0.0259 —
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Fig.1 No surface modification
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Fig.2 Sandpaper finish
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Fig.3 Scanning electron microscope image of Cu

K
0

EfZS

4 B
Fig.4 Contact angle

(b) AbPEE

5 EBTARLESHERYR

Fig.5 Plasma untreated and treated effect
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Fig.6 Development and exposure of positive/negative photoresist in
lithography
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Table 2 Resistivity and temperature resistance coefficient of
five typical metals

- R p (20°C) / Eﬂlﬂiﬂiﬁfﬁﬁ al
(pQ - cm) (ro’c)
Au 2.400 3.90
Pt 10.600 3.92
Ag 1.586 3.80
Cu 1.678 3.86
Ni 6.840 6.81
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Fig.7 Schematic of film sensor fabrication
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Fig.8 Schematic of photolithography position
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Fig.10 Principle of magnetron sputtering
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Fig.11 Flexible film sensor sample
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Fig.12 Relationship between magnetron sputtering time and
resistance at different power
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Fig.13 Surface state of 400W sputtering power
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Table 3 Different sputtering time and resistance of target Ni at
200W and 300W
s | aper | dg | DO g | BEE Dy,
W mm b/mm I TE] {H R/Q jﬁ R nm
s PRz /Q
30 0.5 1800 34433 54.11 147.15
200 30 0.5 2700 214.88 21.58 168.37
30 0.5 3600 132.08 14.47 220.23
30 0.5 1800 198.34 15.06 180.43
300 30 0.5 2700 147.31 15.86 207.23
30 0.5 3600 115.25 10.87 288.23
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Fig.14 Relationship between resistance value and sputtering time at
two kinds of power
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Fig.15 Relationship between thickness and sputtering time at

two kinds of power
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