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Input signals for the 3 different technologies
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Detector technology| SpaCal SpacCal Shaslik time [ns]
Absorber Tungsten (W) Lead (Pb) Lead (Pb) « ECAL intended to measure the energy (ICECALG65) and time of arrival (SPIDER) of photoelectrons.
Scintillator/fibres GAGG Polystyrene | Scintillator/YS4 fibres | e Photoelectroncs generated with 3 different scintillator detectors (\W-Poly, Shashlik and W-GAGG).
Cell size 15%x15cm2 3 x3cm2 4 x 4 cm?2 » Photodetection performed using Photomultipliers (PMTs).
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Rail-to-rail Input Cascode load and output stage Internal bias voltages generator CMFB amplifier
Common bias PLL
FDOA results (post-layout)
e TSMC 65 nm 4-channel ASIC. Specification Channel | Driver FDOA CMFB o VomRer
 Two-gain system to achieve the required 12-bit resolution. FDOA FDOA |
o 11-bit resolution per gain path. Dynamic range 1 V and noise/LSB ~ 500 pV. Ao (dB) 85.99 81 — . < —
e Time-interleaved double channel for continuous readout at 40 MHz transmission. GBW (MHz) 524.9 293.2 2 U g
e Fully-differential to improve noise rejection. Phase margin (°) 70.4 65.67 B3 i+
e Clks individually generated per channel using a PLL. Slew-rate (V/us) 641.4 366.1 . . ) '°
Input stage
o 20 MHz clks for channel blocks and 40 MHz clks for external ADCs. Noise @ 1Mhz - 1 GHz [uV,ms] | 3171 250.2 i
e Output buffer drive capability up to 10 pF. PSRR @ mismatch [dB] 67.34 66.08
e Power consumption ~ 50 mW/channel. Power (mW) 3.576 10.07
Channel Transient simulation and performance
Channel transient simulation L 56 Linearity , L 1 o/
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PLL Additional features
o [ pnase | [ cnarge | o T e Channel clks individually generated with a PLL. | |* System includes a Power on Reset (PoR) to guarantee the correct start-up
De*eT“” ume e Window resolution of 781 ps. » Pulse injector for testing porpuses.
rma | o e oo | Triple voting PFD for robustness against e Monitoring and debugging outputs.
Manager SRR radiation. e Slow control using an 12C protocol.
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 PCB test + verification of a 4-channel version of the ASIC expected in February
after recent tape-out submission (October 2025).

o Expected to be extended to 8 channels in the next version of the ASIC.

e On-chip ADC is being considered to be included for the ICECALGS v2.
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