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Abstract
The needs of micro scale thermal detecting technique are increasing in biology and chemical industry. For

example, Thermal finger print, Micro PCR(polymer chain reaction), uTAS and so on. To satisfy these needs,
we developed a DTSA(Diode Temperature Sensor Array) for detecting and controlling the temperature on
small surface. The DTSA is fabricated by using VLSI technique. It consists of 32 x 32 array of diodes (1,024
diodes) for temperature detection and 8 heaters for temperature control on a 8mm x 8mm surface area. The
working principle of temperature detection is that the forward voltage drop across a silicon diode is
approximately proportional to the inverse of the absolute temperature of diode. And eight heaters (1KQ) made
of poly-silicon are added onto a silicon wafer and controlled individually to maintain a uniform temperature
distribution across the DTSA. Flip chip packaging used for easy connection of the DTSA. The circuitry for
scanning and controlling DTSA are a so devel oped
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Fig.2 Schematic of a Single Diode in DTSA

Fig.4 Diode Temperature Sensor Array Layout
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Fig.5 A Photograph of 32x32 DTSA
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Fig.7 Photograph of Flip Chip Packaging
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Fig.9 Test Results of 4 Diode in DTSA
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