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Animage sensor is fabricated by first heavily p-type doping the thin top monocrystalline silicon substrate
of an SOI wafer, then forming a relatively lightly p-doped epitaxial layer on a top surface of the top silicon
substrate, where p-type doping levels during these two processes are controlled to produce a p-type dopant
concentration gradient in the top silicon substrate. Sensing (circuit) elements and associated metal
interconnects are fabricated on the epitaxial layer, then the handling substrate and oxide layer of the SOI
wafer are at least partially removed to expose a lower surface of either the top silicon substrate or the epitaxial
layer , and then a pure boron layer is formed on the exposed lower surface. The p-type dopant concentration
gradient monotonically decreases from a maximum level near the top-silicon/epitaxial-layer interface to a

minimum concentration level at the epitaxial layer’s upper surface.
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BACK-ILLUMINATED SENSOR AND A METHOD OF
MANUFACTURING A SENSOR USING A SILICON ON INSULATOR
WAFER
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An image sensor is fabricated by first heavily p-type doping the
thin top monocrystalline silicon substrate of an SOI wafer, then forming
a relatively lightly p-doped epitaxial layer on a top surface of the top
silicon substrate, where p-type doping levels during these two processes
are controlled to produce a p-type dopant concentration gradient in the

top silicon substrate. Sensing (circuit) elements and associated metal

B 1 HEGHED

C236593PA . docx

110112480 FE Y A0202 1103204800—0



1886245

interconnects are fabricated on the epitaxial layer, then the handling
substrate and oxide layer of the SOI wafer are at least partially removed
to expose a lower surface of either the top silicon substrate or the
epitaxial layer , and then a pure boron layer is formed on the exposed
lower surface. The p-type dopant concentration gradient monotonically
decreases from a maximum level near the top-silicon/epitaxial-layer
interface to a minimum concentration level at the epitaxial layer’s upper
surface.
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