SIRFEIIAUL] 2004 FAHUZR| =2 pp.463~467

ulo]A2HEE o|§3 PCR Chipe &

% * =+ ++ 1o+t =1+t
55, wEst, o, AHE", Uys

Operation of PCR chip by micropump

Jong Pil Choi* Jun Ho Ban®, In Bae Chang”’, Heon Young Kim"™, Byeong Hee Kim™

{ Abstract J

This paper presents the fabrication possibility of the micro actuator which uses a micro-thermal bubble, generated by]
micro-heater under pulse heating. The valve-less micropump using the diffuser/nozzle is consists of the lower plate,
he middle plate, the upper plate. The lower plate includes the channel and chamber are fabricated on high processability|
ilicon wafer by the DRIE(Deep Reactive Ion Etching) process. The middle plate includes the chamber and diaphragm
d the upper plate is the micro-heater. The Micropump is fabricated by bonding process of the three layer. This paper
resented the possibility of the PCR chip operation by the fabricated micropump.
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Fig. 1 Operation principle of micropump
(a) bubble collapse (b) bubble expansion
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(a) Schematlc of micropump
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Fig. 2 Structure of micropump
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(a) drawing of lower plate.

(b) lower plate fabricated by D.R.LE
Fig. 4 Lower plate of micropump
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(a) drawing of middle plate
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(b) middle plate fabricated by sandblasting
Fig. 5 Middle chamber of micropump
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(b) middle plate fabricated by lift-off
Fig. 6 Non-uniform micro heater of lmicropump

Table 1 Characteristics of non-uniform micro-heaters

Number{ L(m)| w(m)|{ S(A)]| Zumm) R(Q)
A 100 30 2400 05 190
B 500 100 2400 05 220
C 700 140 2400 05 230
D 1000 200 2400 05 260
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Fig. 7 Bonding process of micropump
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Fig. 8 Schematic diagram of control circuit.
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(b) after three minutes pumping
Fig. 10 PCR chip eperating test by micropump.
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Table 2 Volume flow in PCR chip

Contents Value
B3 A ALy 191.268 um
B 3 ALl 758.836 um
By
567.568
o)5A( L.~ Ly Hm
By AZH ) 180 sec
olf £%( V) 3.1532x10 ~8m/sec
PCR #-2ZHZA(A) 4x10 ~8m?
FHD 0.454 plfh
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