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The Challenge State of the art compromises
 Mega-pixel SPAD array, : * Low pixel resolution,
e Using the Time of Arrival of all photons, * Skipping a lot of (valuable) photon triggers,
* Sub-nano second precision and accuracy of images, * Pile-up due to system dead-time,
* Low power, simple implementation. * Data- and processing congestion, power dissipation.

The proposal: Use of Switched Capacitors

non-overlapping clock-circuit example
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Use in Fluorescence Lifetime Imaging
* The center of mass in a time window is Laser Pulse y Additional Considerations:
indicative for the fluorescence lifetime: *_ | A * An AND-gate needs to be added for muting the
J‘tl £ 1 dt g D, clock (not shown); a Gate-Window signal to
oy = Lo- by = t"t be applied over the full array.
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Use in 3D-TOF: Correlation Assisted dTOF (CA-dTOF) : multiple stage approach
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* Multiple stages can be used for extended averaging of
voltages, these voltages typically providing timing information

E[E(C:)TRONICS % - . 0 A LIG HT * One example for FLIM and one for dTOF have been given

| | | * This is a totally novel approach for in-pixel ToOA processing,
INFORMATICS Colouring the Dark in Fluorescence Light avoiding individual trigger events to be communicated.
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