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Effect of thin film deposition on electrode behavior of
microstructures
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Abstract A microstructure manufactured using a process similar to semiconductor processing is widely
used in microsensors. This research studied the behavior of electrodes containing this microstructure
coated with a thin film optionally and related it to the externally applied bias voltage. Additionally, the
characteristics of the deposited thin film were also studied. This study showed that the longer the length
of the upper electrode containing the microstructure, the lower the bias voltage for electrode adhesion.
In addition, thin film deposition increased the bias voltage for electrode adhesion. Finally, it was
observed that the shape of the microstructure and the thin film deposition onto it affected the

microstructure's spring coefficient.
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Fig. 1. Operation of Micro device structure for
sensing application[4]

weta] who]282 LA A HRE 5 & 9l
< 715 BHE Teslr] fisto] mtolag2 F2A|Y) A
5 A5 slFEAT0] A TEEE QI7lskal AR
A5o] da ez 59 715l fAE Z274go] Utk
Hiole mlola=m FZ2A|9] Q7S] T &4 W}
= Fig. 29} 2t}

= vpojzm PRAY A A3} SR AZo] £
She 73S AT 5= Afe] 7HA(gap spacing)
of 7=l uteloja Hefo] wehx HFAte] 7HHL
AH714Q anz AAto] 7HAo] A6k Fig. 29
Zo] HoJojA HS} QI7F A 9] HM=Ato] 7HA 9] 2/38=
AN FA3] AR ST ohR Fol FaEE Aol
WAYoh AH-EFE FAHA S71RIth of7]A HAE
o] F7hok= AL 7MY I E AR H
B3 Q= Aot A5 Afo] 1ol FolA A&7
o] F7Fsk= Aol 71R1%t @/dold.

2 AFoAe olet & mlo]3E F2A 9] W= A
&S BEst7] fIste] A7} HlololA HSto]| whE mlo]
d= F2A A=Y AT 545 &4 TEHSI-

45 T y 3

40

Capacitance (fF)
o

30k

Gap Height (um)

0 10 20 30
Voltage (V)

Fig. 2. Variation of bridge parallel plate capacitance
and gap height with applied voltagel6]
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Table 1. Reaction for deposition film

AIOH +AI(CHs); -> AIOAI(CH3),
Specimen 1 +CHy
AICH3+H20-)AIOH + CHy

ZnOH + Zn(CH.CH3), -)
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CH3CH;
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Fig. 3. Thickness[A] vs. Reaction cycles
(a) specimen 1, (b) specimen 2
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where, €0 denotes free space permittivity , A

denotes electrode cross-sectional area, gap

denotes gap spacing without bias, k denotes

spring constant
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thickness of microstructure, L denotes length of
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denotes poison ratio
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