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Figure 1. Schematic diagram of our setup based on
optical technique using interferometer,
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Figure 2. (a) Optical microscope image of a cantilever
and (b) schematic diagram for measuring to
change resonance frequency according to
its mass increase.

U=ZYAX] 21(1), 2012

It
H
i)
i
o

et 00|22 e STT[Ql e st A

H

°lal (b)= WHEHHE H5A7]7] d

st e 331719 8ol &4l —Zrﬂﬂr—’?% Ao
WAk FukrE 50 HzH 5 3
Uehts Z1Z(amplitude) 2} w—l“(phase) Az o] Hslks

2o RN AT 4 U

APM FHEjZHE AeE AR =ojg)
w2l glo]AE o] g3t W oz uwz §A 37 Fut
22 2h0 2 o)t EaF ARM MEjdw= gla e 3

gE Bl e S vho] @AA [TIU B REE 0]
431 WA [8] 5o ulste] Azl uf-e 7hsla o]
Aoz gullslal 9lo] 47| ek 2= Qlok= o]
th. Fig. 3 e 2 FuppE SAT 2|

o] Aut= e el o] %] Fuk=7} 65,55 kHzO| A
UepdS 818191 0,55 kHzo) ¥H7FE(full width half
at maximum, FWHM) ZO2EE QIAHf,/FWHM)7}
119.180]2}= ZE AXKeE 2 gloqq

A W9 Avel
9ol 180 Wote A= 5
7l o= e 2
ﬂ‘(ﬂ- 2~ OTL H]"ﬂO]E}E— AN Qo ‘Q—
o7} Aol AFgSt efeliiv ot %
Sz RE HEH e FE(young's modulus, E)© 1 ofzf 2]
Al [9]& E3)| 114,12 GPat}= AL A 4= 9t

E t fi'e
=0.162¢/ = -, F= ————
fo P2 (0.162)%#

=~ Freguency
i f‘

Amplitude (A.U)

85 6 67
Frequency (KHz)

Figure 3. Response curve of a cantilever with 65.55
KHz frequency and phase transition,

37



Figure 4. (a) A SEM image of AFM cantilever and (b)
gold evaporation on cantilever,

Table 1. Mass variation according to the amount of
gold on cantilever.

Thickness of the gold Mass of the gold on cantilever

(nm) (g)
10 (1.5875+0,0002) x10~°
20 (8.1752£0,0004) X10~°
30 (4.762740.0007) x107°

(FRIF2: f,:65.55 kHz, A2 U 12,329 g -
cm, ZHEJFHE] S ¢:3.7 um, ZHE]HQ] Zo] 1:253 pm)
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Figure 5. (a) Plot of the frequency response for increa—
sing the mass of gold. (b) Variation of the
resonance frequency, amplitude, FWHM and
Q factor according to amount of gold atta—
ched on cantilever.
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Detection of Resonance Frequency of Micro Mechanical Devices

Using Optical Method and Their Application for Mass Detection
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We have developed the detection method of the resonance frequency of micro/nano
mechanical resonator using optical method. The optical interferometery method enabled us
to detect the displacement change of resonators within several nm scale. The micro mechanical
resonator was produced by attaching a micro mechanical cantilever to a piezo ceramic. The
mass of cantilever was increased by evaporating Au using electron beam evaporator and

the mass variation was estimated by detecting the resonance frequency changes.

Keywords : Resonator, Resonance frequency, Displacement detection, Micro cantilever, Mass

sensor, Micro mechanical device
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