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PITTAYA DEEKLA : DEVELOPMENT OF MINIATURIZED THERMO
CYCLING SYSTEM FOR MICROLITER LIQUID. THESIS ADVISOR :

NIMIT CHOMNAWANG, Ph.D., 187 PP.

MICROHEATER/TEMPERATURE SENSOR/THERMO CYCLE/ PCR/MEMS

This research aims to develop a miniaturized thermo cycling system using
liquid in amount of microliters for a prototype of PCR machine which is used to
amplify a single or a few copies of a piece of DNA. To gain size reduction, fast
operation and portable of the system, pattern of thermal set is designed with a
microheater and sensor fabricated by evaporating metal through hard-mask which is
constructed by X-ray lithography. There are errors of £7.50 % from patterning design.
To reduce costs, times, chemicals and machines in fabrication process, the fabrication
of thermal set is based on glass slide with 1 mm-thick and 0.15 mm-thick. From the
experiment and testing, the thermal set characteristics on both glasses, sensor of the
thermal set on the thick glass has the accuracy of +2.4 % at full-scale of 110 °C and
sensitivity of 0.396 Q/°C while microheater has the time constant for 8.2 s, rise-time
for 32.5 s and fall-time for 38 s using power at 392 W. On the other hand, sensor of
the thermal set on the thin glass has the accuracy of +1.8 % at the full-scale of 110 °C
same as above and sensitivity of 0.479 Q/°C while microheater has the time constant
for 3.7 s, rise-time for 13 s and fall-time for 14 s using power at 206 W. Obviously,
the thermal set on the thin glass is better than the thermal set on the thick glass
considering as time constant reduction at 54.8 %, rise-time reduction at 60.0 %, fall-

time reduction at 57.3 % and power reduction at 50.97 %. Next, testing thermo cycler



by PCR technique in condition of 30 cycles times with liquid of 10 microliter in
chamber which is fabricated by PDMS to be investigated in four cases for operating
time. For the first case (SUT1), the thermal set on the thick glass with no cooling uses
operating time for 30 minutes. For the second case (SUT2), the thermal set on the
thick glass with N2-0.5 bar cooling uses operating time for 23 minutes. For the third
case (SUT3), the thermal set on the thin glass with no cooling uses operating time for
23 minutes. For the fourth case (SUT4), the thermal set on the thin glass with N»-0.5
bar cooling uses operating time for 15 minutes. The comparisons of the first case with
the second and third cases which have the reduction in operating time at 1.3 times and

the fourth case has the reduction in operating time at 2 times.
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