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Particle identification

Gamma rays and cosmic rays produce particle showers
In atmosphere which emit Cherenkov light

= Shower images detected by fast high-resolution cameras

= ML algorithms used for the particle idenftification and the
measurement of direction and energy of the primary particle
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IACT camera

Need to detect faint (down to few p.e.) and fast (~tens of ns)
Cherekov light

= Need to deal with night sky background (NSB) light

= Photon detectors:
Photomultiplier Tubes (PMT) - Silicon Pho’romul’nphers (S|Plv\)
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Fast and single p.e. resolution frontend electronics

SMART: a SiPM Multichannel Asic for high Resolution
Cherenkov Telescopes

Features: 26 AT,
P APLE &

16-channel frans-impedance amplifier

Designed by F. Licciulli &
G. De Robertis at the
Electronics CAD INFN Bari

Contact:
francesco.licciulli@ba.infn.it

=  Fast path gain: 1-3 mV/ph

= Tail suppression: pulse duration ~ 10Nns

=  Power consumption: 20mW/channel

= SiPM bias fine tuning: LSB = 12.5mV

= Slow path output & 10 bit ADC: LSB = 2MHz

=  Qutput dynamic range:
o 900 mV without external PZ
o 600 mV with external PZ

= ~800 ASICs tested @INFN Barri
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Readout electronics

= Readout electronics to digitize fast signals and
generate trigger signals at pixel level > | ==t

TARGET ASICs BN

o CTC ASIC: 16-channel 1GSa/s digitizer >

 Analog buffer with 16k cells per channel 216 us storage depth

o CIT5TEA ASIC: 16-channel trigger ASIC
« Channels are summed in groups of 4 to obtain 4 trigger pixels
per ASIC Single p.e. spectrum Rate scan
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