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Design and Thermal Analysis of a Micro-Chamber PCR Integrated Chip
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Abstract:

A novel microfabricated Polymerase Chain Reaction (PCR) chip based on silicon is proposed in this paper. A microheater, adopting doped semiconductors as heating
resistors, is utilized to increase the heating efficiency and improve the temperature uniformity of the chamber. The temperature control module, which is comprised by the Pt
temperature sensor and microheater integrated in the bottom of the chip, can provide three kinds of specific temperature for the PCR reaction process. In addition, an open
type reaction chamber with avolume of about 1.78uL is devised to facilitate temperature calibration. Lumped parameter method isintroduced to calculate the power and the
ratein the cycle process of heating and cooling. The ANSY S® software simul ates the thermodynamic properties and thermal cycling process of the chip. Then an optimal
microheater design method and suitable heating power are obtained. Finally, a suit of feasible layout and fabrication process are contrived. The chip mentioned has many
advantages, such as small size, rapid reaction rate, high heating efficiency and high integration, etc.

Keywords: PCR chip; lumped parameter method; thermal analysis; micromachining technol ogy
PRI ). 2011-01-14

Fi% pdf 3 ff

WAL © 2009 (LIl R2A4R) gniil  Huhb: YOIR4 Bt U2 AR B k2% J5ICP£.09078051 -2
P ZHiE, 025-83794925; L EL. 025-83794925;, Email: dzcg-bjb@seu.edu.cn; dzcg-bjb@163.com  [ii4i: 210096
BORIHE: PRt AR LA |



