J. of the Korean Sensors Society
Vol. 13, No. 2 (2004) pp. 85— 89

RNA &2 2

uFe -

Z4EE 2|8 Finger® PIN ZLJ0|2=2] M= & HIL

omE - Ty

Development and Characterization of Finger-type PIN Photodiode
for Fluorescence Detection of RNA
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Abstract

This paper represents the development of high sensitivity photo-sensor for the fluorescence detection in the integrated
biological analysis system. The finger-type PIN photodiodes were fabricated as the photo-sensor, and had a high sensitivity
(Lignt/Lgak = 8720). The interference filter consisted of TiO; and SiO, was directly deposited on the photodiodes. Deposited
filter with 95.5% reflection under 532 nm and 98% transmission over 580 nm exceedingly decreased the magnitude of
background signal in the detection. The PDMS micro-fluidic channels are bonded on the photodiode by O, plasma
treatment. The detection current was proportional to two primary parameters (light intensity, concentration), and the on-
chip detection system could detect fluorescence signals down to 100 nM concentration (LOD = Limit of detection of

rhodamine).
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Fig. 1. Structure of LOC with fluorescence detection
method.
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Fig. 2. Flat view of PIN diodes.
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Table 1. Processing parameters for PIN photodiode

Substrate n-type, Arsenic, 4000 Qcm
Arsenic, 80 keV, 3 x 10"/cm
BF,, 30keV, 5x 10"%/cm

0.3 um, 1000°C, 1.5 hours

n+ region implant
p+ region implant
Oxidation
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Fig. 3. Fabricated finger PIN photodiodes.
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Fig. 6. Schematic of photodiode with interference filter.
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Fig. 7. Integrated Lab-On-a Chip.
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Fig. 10. Photodiode responses of fluorescence detection.
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