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1. Motivation and Objectives of this Thesis
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2. Background and Status of the Field
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2.2 Semiconductor Photodetector Technologies
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2.2.2 Metal-Semiconductor-Metal (MSM) Photodiodes
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3. Design, Fabrication, and Test of a Custom DRS
Imaging Probe Utilizing Bulk Si Photodetector Array S
and Free Space Light Delivery
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3.1.1 Photodetector Design
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3.1.3 Photodetector Array Spectral Response and Dar  k Current
Characterization
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3.2 Diffuse Reflectance Measurements Using Custom |  maging
Array (with Un-Optimized Light Delivery)
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3.3 Light Delivery Optimization
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3.4 Imaging Array Cross-talk Characterization
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3.5 SNR Measurement and Testing on Phantoms, Animal Tissue,
and Clinical Testing on Human Breast Tissue Using A n
Optimized Custom Imaging Array and Light Delivery
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4. Design, Fabrication, and Test of Heterogeneously
Bonded Thin Film Silicon Annular PD Arrays for DRS
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4.1 Design and Development of Heterogeneously Bonde  d Thin
Film Annular Silicon PDs
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4.2 Development of Heterogeneously Bonded 4x4 Thin Film
Annular PD Arrays
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4.3 Integration of Heterogeneously Bonded Thin Film Annular

PDs Onto Flexible Substrates for Conformal Tissue |  maging
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Appendix A: Fabrication Processes

A.1: Process for 600 m thick Si PN (p-on-n) junction PD array
with holes (using n-type epitaxial Si substrate):
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A.2: Process for 10  m thick Si PN (n-on-p) junction PD array
bonded to Pyrex (using p-type SOI substrate):
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