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Breakthrough in fully digital photon counting

Philips highly innovative digital silicon
photomultiplier technology has the
potential to create a new class of light
detector for ultra-low light levels down

to single photons. By integrating both the
sensor and the data processing into a single
silicon chip, it will enable faster and more
accurate photon counting in a wide range
of applications where ultra-low light levels

need to be measured.

The key to this breakthrough lies in Philips’ ability
to combine high performance single-photon
avalanche photodiodes and low-voltage CMOS logic
on the same silicon substrate using a conventional
CMOS process technology. This integration enables
true digital photon counting without the need for
noise-sensitive off-chip A/D conversion.

Potential application areas
* Medical imaging

* High-energy physics

* Analytical instrumentation

« Safety and security applications
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Digital Silicon Photomultiplier

Envisioned benefits
For applications
* Sensitivity
- Low dark count level
* Speed
- Excellent timing resolution
* Robustness
- Against electromagnetic interference
- Low sensitivity to temperature
variations
* High production yield due to the
possibility of disabling individual cells

For system manufacturers

* Integrated electronics eases system
integration (fully digital interface)

* Lower system cost

* Low power consumption

* Scalability of the detector area

» Customized detector and modular design

Partnership

As one of the underlying principles behind
its policy of open innovation, Philips
welcomes development partners with
application expertise to fully exploit the
market potential of its new digital silicon

photomultiplier technology.

How it works

Working principle of a digital silicon photomultiplier

First photon hits the sensor; integrated photon Second photon hits the sensor; the integrated

counter increases to 00| and integrated timer photon counter increases to 002.

measures arrival time of first photon.
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The chip has measured the 3 photons that have hit At the end of the detection process, the values of

the sensor during the desired length of the detection  the integrated photon counter and timer can be

process. read out via a digital interface.
Chip with digital silicon photomultiplier
rirz: Integrated photon counter
¥ Integrated timer

Photons (basic quantum unit of light)
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