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BACK SIDE ILLUMINATED SINGLE PHOTON AVALANCHE DIODE IMAGING SENSOR SYSTEM
WITH HIGH SHORT WAVELENGTH DETECTION EFFICIENCY

(57 &
ARAB/ T RERTHR_BBEOPAD) LaGxEN—F—FEFRATZ—nBHES
Bo—pBREIBEINBRERR LENFE — +%%ﬁzﬂ Pl E o — B E R N0

PRESRAZpDBRERRE MY —RaOR - —BHEORRGBRESH—REFTR  EH
HiBIE—F %‘E’*F ZHFRBUZ A TFEZEHER TEE B ESHER - —p-BamE
BEBHEANZNBHELE TREZEHER -

A single photon avalanche diode (SPAD) includes an n doped epitaxial layer disposed in a first
semiconductor layer. A p doped epitaxial layer is above the n doped epitaxial layer on a back side of the
first semiconductor layer. A multiplication junction is defined at an interface between the n doped epitaxial
layer and the p doped epitaxial layer. A multiplication junction is reversed biased above a breakdown voltage
such that a photon received through the back side of the first semiconductor layer triggers an avalanche
multiplication process in the multiplication junction. A p- doped guard ring region is implanted in the n
doped epitaxial layer surrounding the multiplication junction.
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A single photon avalanche diode (SPAD) includes an n doped epitaxial layer disposed in

a first semiconductor layer. A p doped epitaxial layer is above the n doped epitaxial layer on a
back side of the first semiconductor layer. A multiplication junction is defined at an interface
between the n doped epitaxial layer and the p doped epitaxial layer. A multiplication junction
is reversed biased above a breakdown voltage such that a photon received through the back side
of the first semiconductor layer triggers an avalanche multiplication process in the multiplicatior.
junction. A p- doped guard ring region is implanted in the n doped epitaxial layer surrounding

the multiplication junction.
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