FLAXE, A SOC READOUT ASIC FOR ELECTROMAGNETIC
CALORIMETER AT LUXE EXPERIMENT
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FLAXE design LUXE experiment
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Backscattering calorimeter

o LUXE experiment will have a very low bunch crossing rate of 10 BX /s due to the laser charging time Shilding [T
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e Analogue and mixed-mode domain put in sleep mode between bunch crossings to save power

\

‘ Tﬂ Cherenkov counter
behind a Scint. screen

Pixel tracker

Mixed mode channel
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e Compact sampling (“sandwich”) calorimeter

Production and yield e 16-20 layers of 3.5 mm (1 Xj) tungsten plates with only 1 mm
oap for silicon sensors

e Design sent for engineering run last year. First batch of 142 ASICs packaged and tested mid-2024 e Small Moliere radius thanks to compact design

e 6 sensors per layer, 256 pads per sensor, each pad 5x5 mm?

e 1536 channels (48 ASICs) per layer
e 24.5k-30k channels (768-960 ASICs) in total

e Fabrication failed with catastrophic yield of 5%, most likely due to the manufacturing problems
¢ 35% of the ASICs have shorts in at least one power supply domain

¢ 547 of the ASICs have extremely large (>10x) power consumption affecting blocks performance

Single ASIC measurement results for C;, = 30pF
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Pulse shape as expected with <5% DNL to ideal CR-RC Linear dynamic range in high gain up to 150 {C TrimDAC range sufficient to cover the pedestal spread

Statistical spread of FLAXE parameters (preliminary) for C;, = 30pF
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Nominal value and spread as expected Setup not optimized for noise measurement  Peaking time 7% larger than designed 50 ns Gain as expected from design (4 ADC/fC)

Power consumption Summary

Total: 71 mW (2.2 mW /channel) e S0C readout ASIC for ECALp calorimeter at LUXE experiment designed, tabricated and tested
e Front-end: 37 mW (1.2 mW /channel) e Fabrication problem resulted in catastrophic yield of 5% leaving only 7 working ASICs, with only 20-30

e ADC: 12 mW (375 uW /channel) functional analogue channels in each
e Digital: 22 mW (690 uW /channel) e Characterization of the working ASICs shows that all results are well within specifications

Sleep mode disabled. Only ASICs without e Design should be sent once again for engineering run at the end of this year
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