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Design and fabrication of a highly sensitive microcalorimetric
biosensor by bulk micromachining

S. L. Yoon, J. H. Kim, B. S. Kwak, Y. J. Kim, and H. I. Jung*

Abstract

Calorimeter is one of widely used biosensors. Conventional or existing calorimeters are realized directly on a silicon
wafer which has very high thermal conductivity. It results in decreasing temperature difference between junctions and it
makes a sensitivity of calorimeter to be decreased. In this study, the microcalorimeter was made by using MEMS(Micro
Electro Mechanical Systems)-technology and hot junctions of the microcalorimeter are released from a silicon substrate
to reduce loss of generated heat by reactions between biomolecules. Sensitivity of the released microcalorimeter was

18 mV/M which is
streptavidin.

1.5 times higher than another calorimeters on silicon substrate by reactions between biotin and

Key Words : calorimeter, releasing, MEMS(Micro Electro Mechanical Systems)

\HE :ILHO}-* dAde F e M=
e & ‘T% ARg-8te] A (Gunction)y& B4 He
dl, 72 " & (hot junction)2} AL 8 (cold junc-
tion)= o] Fozlct, oF HEF- Apole} L& Apolof] ¢
3 71 g o] LA AL Al T F(seeback effect)
SR=1]

RE BZ7e] Bold AF ol ol LA s
H3E Aol sl AR eve e Al 7k
ol7] sl 7ol JEg HLGAA L
A2 HEF Alole] 2% Aol FHuis)

171
Fasih, 7180 Z2eue e A4, 718g Bk

i

>

34

A
[Ulﬂ! e

rlr 1:
o W o

1.

01
L Hr

o]

A=

A

et 71 A28} (School of Mechanical Engineering, Yonsei University,
134 Shinchon-dong, Seodaemoon -gu, Seoul 120-749, Republic of Korea)

*Corresponding author: uridle7@yonsei.ac kr
{Received : December 29, 2005, Accepted : January 31, 2006)

Azrete] 7| we] GFE FolEe A= U THL
ey B8 FAE(thermal conductivityyE 714 4

2@ 718 AAel B0z Asted e Aol A
F¥olo} sz st A2l o)s| UFa s
Ak, A QgReel 2hgel s 5 e

Erﬁi

gt e Al ex Folrt Fojgo] AN
@'51‘;3: .‘:)5;_-0]“: Lﬂoﬂ x..' ] Mi’ib}.

B AveAe daie) e HaRE A8E gl
s 25E g2l Z(release)r A F7] T AASHA T
Eol 71E9] A& ol 2o A 2E vH ZE e
mEEY W2 dAETE /AN, 5& 4R E e
ulAd 222V E A2slaat ok

2. M ==

ulA] ZzeulEle] Az FHE 2 19 =AIS vt
9} o] Ayt FAE AA 2 A=, PDMS(Poly-
DiMethyl-Siloxane) & ©]8-8F f-29) 2z}, A=2kd Al
A2} PDMS G2 ZH Al 7 S@AIZ o] FofRict

oz dAY7E B AME FAse) AgES ;&
g ARE fl8) 71E Z2viEls) gl YAIgo s
AzpetAek, o7t A AlA ) Az fls) 2™

- 164 -



Wz vlolA BAYG o] 88 UE

PDMS +—— (& Pl
e

SuU-8

Si1 substrate

thermopiles

33 1. A ZEEvEe dE

Fig. 1. Schematic view of microcalorimeter sensor.
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Fig. 2. Microcalorimeter fabrication process.
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Fig. 3. Optical images of fabricated microcalorimeter
(upper), SEM images of hot junctions,
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Fig. 4. Measurement setup of microcalorimeter.
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