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ABSTRACTS

The micro cantilever system of AVPZT/RuQ, was fabricated using MEMS technology for the application of micro endoscope
biosensor. The resonance characteristics and sensitivity were simulated as a function of the size of cantilever and adsorbed mass. The
resonance frequency of the fabricated micro cantilever system was found to be 89 kHz when the size of the system is 100 Um long,
50 wm wide and 0.3 pm/0.25 um/0.7 um (AVPZT/RuQ-) thick. The sensitivity of the system was turned out to be proportional to the
adsorbed mass. And it can be inferred that at least 5 nanograms of the adsorbed mass is required for 5% sensitivity. The length was
found to be a dominant factor for the selection of required resonance frequency range. The sensitivity could be improved by making
the cantilever as thinner as possible. On the other hand, the width had influenced very little on either the magnitude of resonance
frequency or the sensitivity.
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Table 1. Material Properties of Micro Cantilever for Computer Simulation

Density (kg/cmz) Young's Modulus (Pa) Piezoelectric Constant (C/m2) Dielectric Constant (F/m)

Al 2700 7.03 X 10" - -
¢y = 13.2 X 10"
ey = 7.1 % 10" e;; = 4.]
¢35 = 7.3 X 10" ey = 41 g = 7.124 X 107

PZT 7500 ¢33 = 115 X 10"° ey; = 14.1 £ = 7.124 X 107
cyg = 3.0 %10 es; = 10.5 £33 = 5.841 X 107
055 = 2.6 X 10Y eg = 10.5
Cegs = 2.6 X 10'0

RuO, 7050 1.8 x 10" - -
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Fig. 1. The fabricated micro cantilever consists of 0.30 um-
thick-Al, 0.25 um-thick-PZT, 0.7 pm-thick-RuO, mul-
tilayer with width 50 pm, length 100 pm.
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Fig. 2. Resonance frequency characteristics as a function of
ratio.

100 pm, = 50 um el O3;,Lm/0.25 um/0.7 umE 1€ £
F3l3le] 7o), Z, T | A (1) Zo] JhEd ¥
&3 s A HPOiE]-(Iﬁg 2).

Ratio = & (1)

dy

oA71A ane AFE AEHHSY 27], & Zole A4S

100 um, £¢] ZA$E 50um, F79 Z$= 03 um/0.25
um/0.7 um(A]/PZT/Rqu)-I'é— Qujshd, o= WEtE=
el Zol, & FAE WERITH

Fig. 2014 & —"F ase] AZE vlo|AE AEH W= 89

kHz®| FAFHTE 7B A, 2t F2A] e P8k ratio
o] Wy} FHFupee] ‘ﬂﬁroﬂ tjX)E Fake 2tz thEA
LE}”‘% & = At AR d%?:ﬂ‘ﬂi-’ 7lEo g2 ZHol
ratio’} 72443 wel AAgEMe] FAFIE FASHA
Z7) 0}9&‘313% ratio’} 0.57} H AL w= 358 kHzS WHERY
Aok 283 A2E NFHHE 7R Hol7t S Ee
wele FREGs7F 2aetEe ratiort 471 H9ES
5.5 kKHzZ WVERASITE Wi e #E e Fo] el thal
A ZRAFEIE 89 kHzoll M A<] HalskA] gokth. Y
e FA Hsll e 4 FEES] FA S

wuﬁ+%d%ﬁ#ﬂé@ﬁksﬁ%aQHWﬂ%m%zm1
glr;]. u]g;” ngt :LELM]])\{ = H].g}. 71—0] cﬂ—z-] tﬂ—tﬂ—

°l PZT &) T ekl 7P £y, Aol 7P 2
A= RuO, 2 —H?ﬂ wsle] 7h H7skAl wEks
o}, 22t RuO, £9) F7 W] ug FFae
EL 8|23 ratio WEF thllA Lo 1 Wl ME F
Fopgre] WslEd) viE duiHez mokE A



AVPZT/RuQ, Fle]|=2 71z

7_]%-__ = — faf[er_fbeforc |X 100 (%) (2)

betore

A7 fpe BAAZE F2E T QLB FAF
T, e BAH 7] AL A B FRFngon], B
A7 FAYE | FIAFHGTE Agbslr] Y wlel=
= A ARATRA AlG] R HAX s F2T)
o] FAES FAske AHLe 2R8I

FRFDE AL Ead 330 UnE gy &
71E20] 1000 kg/m’ + 200 kg/m*E 7IR)E R Hetsie] D
B AabolAE 1000 kgmr o2 AFolsldy, g A
TIF7E 5MPa 0|3t BAISE AR Ee gaze g
AATE 5 MPaZ A5t} Poisson ®e AFF} whakr}t
AR 71¥Egkel 0302 rIAskech

Axd FRARAH HAE 2wete] FAE Fig 39 et
Wk 2@ Yeille 54 435 25 gwde] &
Ae Az AL #Pels ez A7e Zeolrt
100 um, Z©] 50 um, F77} 0.3 um/0.25 pm/0.7 pm(Al/
PZT/RuOy)elth. MHA F2k gy 35aeE &
2 A9 FHFpe vjs) Adridos ganzien F3
Aol E71g wet Z4E A=t d¥Fes So)ske

Ag & e, ols FAE gAY FA7) TALF
2 4% 7wt BRIt R olojdin). Ber 2 Ay
20
»
o
l.'...
o
15 >
o
Q)
o
L Rt
*
»
e 10 r i
2z o*
= 5 -
.g ...
0 5 -
.
.
»
i .
L)
o
0 -
1 N 1 " 1 " 1 L 1
0.000 0.005 0.010 0.015 0.020

Adsorbed Mass(ug)

Fig. 3. Sensitivity charactcristics as a function of adsorbed
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Fig. 4. Sensitivity characteristics as a function of ratio.
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