








TABLE 11

CONTACT FLUORESCENCE IMAGERS COMPARISON

Fabrication Array Size | Filter Optical | Excitation Fluorescence
Process Density (OD) Source Dye
[2] | 0.25um CMOS | 8x4 5 Laser Quantum Dots
[3] | 0.5um CMOS - 5 Monochromator | Fura-2
This | 0.35um CMOS | 128x128 >6.0 Laser Conventional
work Cy3 dye
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Fig. 6. Experimentally measured SNR of the imaging microsystem.

2mm in order to match the pixel array dimensions. The spot
pitch was 2mm to avoid the cross-talk between the adjacent
dye spots. The Cy3 fluorescence dye was pre-processed to
stabilize it and lengthen its life time (Full Moon Biosystems).
Appropriate quantities of the Cy3 dye were measured by
micropipettes and mixed into a dilution liquid to create binary-
weighted fluorophore concentrations from 10uM down to
0.04uM.

A linear fit was performed on the measured signal for all flu-
orophore concentrations. As the accuracy of the preparation of
smaller concentrations was not well-controlled due to the large
difference in the quantities of the dye and the dilution liquid,
the plot was extrapolated to lower concentrations. The noise
was measured with 16-point averaging and was limited by the
resolution of the off-chip ADC. Based on the extrapolation,
fluorophore concentrations as small as 20 fluorophores/um?
can be measured above the conventional 3dB SNR limit.
Table 1l shows a comparative analysis of existing thin-film
filter/CMOS based fluorescence imaging microsystems.

V. CONCLUSION

A hybrid thin-film/CMOS microsystem for fluorescence
contact imaging has been presented. The high-performance
optical filter was fabricated and characterized prior to its
integration with the CMOS die. The microsystem performs
fluorescence imaging by exciting microarray spots containing
fluorophores using an off-the-shelf laser. The microsystem
has been experimentally validated by fluorescence imaging
conventional Cy3 fluorescence dye widely employed in DNA

detection applications.
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