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Abstract

In this work, the photon detection performance of single-photon
avalanche diodes (SPADs) fabricated in the high-voltage (HV) 0.25-um
CMOS technology 1s studied and discussed in details, including photon
detection probability (PDE) and jitter. The devices measured in this work
exhibited a very low dark count rate in a previous study. The
wavelength-dependent PDEs are measured under various excess voltages. The
maximun PDE of about 14.2% at 510 nm is obtained. By squeezing the incident
light spot into about 1- u«m, the 2-D spatial distribution of photo-counts
in the circular active area are mapped automatically. The 2-D mappings
of photo-counts reveal a clear ring-like non-uniformity. The non-uniform
distribution becomes more significant with a shorter wavelength and a
higher bias voltage. Simulations with TCAD are performed to understand
the spatial distributions of electric field inside the active region. It
1s found that the arrangement of contact pad and connection metal line
affects the electric field underneath, which results the non-uniformity

of photo-counts. In addition, by using pulsed laser diodes at 405 and 782
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nm and a time-correlated photon-counting card, the jitter distributions
of the devices under various bias voltages are measured and analyzed. At
last, by using the same technology, two new structures of SPADs with
opposite doping types are designed and simulated to study their transient
photo response, which would be helpful for achieving low jitter SPADs in

the future.
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