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Fabrication and Characterization of the Atomic Force Microscope system

with piezoresistor micro cantilever
TebE AL ol B ?

*C. S. Park’, “D. W. Lee(mems@jnu.ac.kr)’
Mg etal 7)1 A E st

Key words : Piezoresistor, SPM, AFM, micro cantilever

LAE

AA}3 v 7 (Scanning Probe Microscope, ©]3}F
SADS X137dE tf 7] 5 8 ofdel A UjollA
T AF3) Aoldle Alxue v "ﬂi—tr'—oé
S HEE o, WA AH(SEDe]
glo Mgt 7hsstths RS etshd P %
HE7F Gk, Fetdn Y wge] Ha 7= ),
SEME] HH%O] HaL Ak vl vls) SPue] wiE
Hal AR =N R dxE dESE
Iee 7HAa 9lom, the dgjoA &5
B AA D 2 Hd T8 3xEHe=
Q7] wiolt}, olof Hhal F2pal HAE
EM-2 =3 i)k o] —foﬁho] SPM} frALat

= /21_ 11401;(]‘—‘ 1;]-7(40]
Jﬂﬂl—b‘]:y_q- I}]
9] 4(0.01nm)7+A]
T SAH A T e AR dHA oen[l]
FAF ©lE ¥ &n) 7 (Scanning Tunneling Micro-
scope: STM)3} €= & &wv|Z (Atomic Force
Microscope: AFM)CQ] SPM £F =% 7153,
P =& Hallss @71 Hatd 2 7] T4
Ves 4R ?‘}E}. g GItE S $3S
vwlol A2 e ¥ (Micro cantilever) A2}
, Ak @ 24 714, 3Ak FAPEA] 9
, 183 FRpAe)3 R V)e Fol w9 F88)
o3 PN FoU|EES A B AT
of oJste] ARt HUSHA o] 7hs3tA
7hel Au e R4 Q Bie 77 ER
| Hof o] Bdo] oA, HAE717t
ggo] ojyE Ago|r},

FoAE 7120 P FAME Has S

oo

ox oft K

o

By
Mo
ol

it

e 3o o
%
4

o 1%
©
H

&
>
ok
o
o
M
:oé
of
)
o)

(o3
o
[}
o,
X
dg
Y
D
ulm
T 1o
2 4
hival
r«{n:

o

o My Fll‘
¢

E.
ot

o

4R 2 RN

[

I3

fr T oox
r& rﬂ

ZEA R F7HA )1 A S 5349 43}
ok A2 ARM Al 2Elo] 7k zﬂoyohx} she}

O~
7129] Aol A}REE vlolm = Edy 2 3t
2 W S vk gialell A EH(piezoresistor)

WAL QA3 vl Az A e st UAE 5
4 gNe o gFoEA s,

2 IXIBI0|H AlAE HEH Y SMEI}

9 L(a)w AlQkE AR A28 7HEFshA LiEL
W FAAEolth. mfola R €3le] FHgk 3x4
TE/ANE Hg ’\7HL1(PZT), gLl 725 T+
& Hgk Aoy, MF S 9 Damper

o= FdEo] glom, 1% 1(b)= & AFxl9]
AA /A= ARS YERATE. 19 1(0)E SAE
147} A4 skel slola= el el SN o v
v, A= 600Q + 50QE AAEAT, gt
AX7ZF A ste BdHHE ARE-ste] A4
AR Al =81 kA slelglon, A ste AlA

-l wep Agglo] ®iststE A3
£ ol &3l 11 2v AlZtE ARS 7]E9
WA T 2 ATl AFRE A WA ot
‘JrE‘r E} O‘HWOJ AR whe] =2 7)
ste] F32 M9 54

EETIO|QEE o] &gt} nlo]ax W
2tte] oA & A ste] e el ¥
A71A s 2 Wgste] 43k, o] [r1H
ATE opdz 1 WA¢l A7) 4 3 2E o] 85
5T} o= Ay e $AE HAE ARG
SHAIRE - ATl A= X HAHE HolH WY
Al (Laser vibrometer)E ©]&3}] AFMO] AF-&%]
= AAet AlzE U9 F5S B4 gl a8a

-

S,

e

o

jz il oL pf X, I o rlr O



=
A Yol A Y= E slalo] FFT %2 9
YA AaS wEA Agsigien, %
1ol 29 &xd e A5 dns el
o 2AE T RSP E ZEd gs mo] 2
P Aolm, Abe AR A 2E1S H A 67z B =
9] g wmo)=7F gl ERISISIT). Tgk Eo
g 24 A9t 1714 wolZF Low & High
f WA e2 67 Hz W9 dlol A A|of3}od]
AL AR ME oHAE FA3IGT. 1™
3(a)E tAY W2 o2 AMSE BT 254 27
= YehY, 29 3(b)+= AFEE 200nm F7] 2]
o] e A 7|k MEo] SEM o] A] o]
2R R g AV 3 100’
FAoltt. 28 3(c)9 (D& UAE o]z
A} o] 339 o|u| X & YEpdTE. A
=9 P47 fAE wol= HEH S o] &3t
FoH= £ 6mn QAR Ulell A 75t 3Ak ofr]
3}(10kS/s) S A&stg e, A% nfo]a2
g 5= F4.2X 10° AR/R/mn ]t}

A opdz T 7|8 25k g FAE 34
=

N o o ool g
lurxlm

ox 1l

ol o2

A
7

A
o

3EE

QA 71 Ale] B
&4 vholaz QAW F of
A% R A7H o=

I
o
-
o
tlo

o

1

]_

&

i

o

0

y

15

o 339 oWAE B 5

9 =49be SR,

=
A
al
A
2]
Z}
2l

Motorized
Actuator

2

Fig. 1 (a) Schematic and (b) optical images of
home-made AFM system, (c) SEM image of
a micro cantilever with integrated
piezoresistor

AFM system
MMicro cantilever (Analog output)
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Fig. 2 Analog and digital measurement method of
mechanical vibration and electric noise

Table 1. Resultof FFT analysis according to scan speed

Scan speed (nm/S) FFT(Hz) Scan area/(ym®)
500 200
100 100
10
50 70
10 67

Fig. 3 (a) Digital noise filter, (b) SEM image of sample,
(c) Before and (d) after digital filtering of
scanning image
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