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Fig. 1 Nanoscale static deflection of microcantilever induced by
molecular interaction between receptor and target chemical vapor.
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Fig. 2 Fabricated 2-D microcantilever sensor array chip (size 1 in x
1in) and its SEM image.
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Fig. 3 Multiplexed optical readout system. (a) Cantilever spot
formation and its tracking. (b) Overall optical detection setup and
spot image of 18 cantilevers.

189



E
e Z9 2~ F 5 g
el AAAA AFFA= 19 4 o Zh 38t 7)A
A AA e AES FF AAE A8 3 1Y A"
o 7]7} A&-EloiH AL, 7F2~ Bubbler 3= Permeation Tube(*]
FEo Al 9 dste 71 sEEdo] wAH o Al
Aojglol o] Aatd AlA AW gHFow Fe 5o 4 F
At
TE59 e Ass AT HH, 75 §%
3} (5% 0% ~ 61.8 %) @ AEE (50 ppb) EF-lol o
A|2H"e] e+S =A3et) 18 /e wlola = ME B n Q]
ZHs g= Z}J@J](R)E 7}A]+= Alkane Thiol [SH-(CH,)11-R]
J/} Benzene Thiols [SH-(CeHe)-R]Z o] oS o] &-3}o] 4250
ettt 71 stekedol digh “jéﬂﬂl%ﬁ~i
E.%ﬂﬂ st mlojmzME Y] SHE WA
3, AA 714 g8t 224 100 scemoE S
E]'Ljr"‘f 71—77—_4 e 31]344 OD]—_Q_ 5%4 o].gil:]-
= < cch N—oﬂk],/] .:JA] o]iako]ﬁ o]‘_
ﬁ%ﬂﬂ«]@@iﬂﬁ%ﬁﬁ.%%ﬂﬂxﬂ‘lﬁ
z}2}; Alkane Thiol HAHE AMEEI S Wl 757
g8 o] % Bezene Thiol & EMJHE N R =y
ppb Eeﬂﬂ ﬂa'ﬁ%ﬂﬂﬂ THS HojwEn A
°F 10 nm HE9 FHA wol=ZE =3} 1, W~;§
A digk MLy $H ApEstE & }“W
st FAE Y ﬂﬂﬂﬁﬂﬂo
a4 248d 9 17359 §
A

2T e

N

] s

g

o
ol
o

mo o M o & & 4 orlr koo © 3T

_|_4

=
T

[o

j& %2
oW T = tlo
2

JZi

—
&

_Q_‘U'l
=
(=

%

)
2o, OF r°('
ol Z
Y
o o m[o i
19 10, of
ro,
]
4
i — & N

o &
Y

fru

w Mo T
o
gﬂ

o ©
N

15 &3t A
918, 1) whola =
1 gl CCD & °1 &%

=71 AAA ofeel
ok

R
(]

o
2 ¥ oo
N o o
TRH
m Ip I

[>

[y

C

_O‘L

~
o

ii:)
o,
i
i)
[
o
o
o
o
il
o
oo
ot

_°|L
32
il

quE M
Thiol 2] 41E7
g x}u],]
T
3 i}i” Ao HEs A9

u}‘_,o_u"“
1ol
Lml%m
kr%fﬂm{u
oi%ﬁ%—ﬂ
= =
253
R
H_z 2 ]
B WWL
o HT
jn )
2 Dws
el
12 <
off 2
b
_>¢

Thermoelectric

" ” 5 “1 coolers Themisto
s iermistor
®-{ MFC #1 . =
P /
M M
S ﬂ{g Cantilver
— _N!Q_J sensor array
Toggle
Switch oeep
—
A N
Airin N T
from He-Ne Laser

Gas bubbler Permeation tube Exhaust

\ Target vapor A
generation system

Fig. 4 Overall experimental setup including chemical vapor
transport and multiplexed optical detection system.
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Fig. 5 Experiment results. (a) Water vapor responses of cantilevers
coated with alkane thiols for various humidity level. Each line
shows the differential result of the average response of six
cantilevers coated with the same alkane thiol. The baseline is the
average measurement result of six cantilevers coated with
dodacanethiol[SH-(CH);-CH3].  (b) 50 ppb concentration of
toluene vapor responses of six cantilevers coated with carboxylic
benzene thiols[SH-(CgHg)-COOH].
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