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P.n .D work and results

Case of study: Hadrontherapy
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P.n .D work and results

@Sﬁ Case of study: Hadrontherapy
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z The demonstrator must meet the following specifications:
v e A temporal resolution less than 100 ps;
Y ¢ An overall count rate that can reach the 100 MHz;
absorber (z,y,E.t) . . . 4s
y ¢ A very high resistance to radiation;

¢ A very wide dynamic range (a single 250 MeV proton to 60 MeV proton packets);
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P.n .D work and results

Subject: Design of a continuous time Delta-Sigma modulator for energy measurement
using diamond detectors
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WaveCatcher

Plotting results
‘ Slow control
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P.n .D work and results
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P.n .D work and results

Results for the energy measurement system (ADC)
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P.n .D work and results
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Results for the energy measurement system (ADC)
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P.n .D work and results

Results for the energy measurement system (ADC)

Parameter Achieved

Technology CMOS 130 nm
Architecture 5" order CT LP CRFF AX
Sampling frequency | 160 MHz

Signal bandwidth 10 MHz

MSA voltage —3.5dBFS/1.2V,_, (differential)
SNR 514dB

ENOB at MSA 8.3 bits

DR 56dB

Power supply 1.2V

Power consumption | 39.43 mW

Simulated modulator performance

Block power consumption details (mW) | Total (mW)

Loop filter Sx4.4 22

Summing block | 1 x 14 14

Loop ADC 7x0.47 3.3

feedback DAC 1 x0.04 0.04
TOTAL 39,34

Power consumption estimation .
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FoCal Project

Malin physics goal: Nucleus structure at small -x

X gystem composition:
 FoCal-E: high-granularity  Si-W  sampling

W sandwich calorimeter for photons and 7°
- B i N/ — * FoCal-H: conventional metal-scintillator sampling
= calorimeter for photon isolation and jets
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FoCal-E Detector

Transverse segmentation

LG cells

0 1 2 3 4

‘ absorber ‘ LG layer \ HG layer

System design: Two readout granularities

« PAD (LG) layers: granularity 1x1 cm2, analog
readout

« PIXEL (HG) layers: 30x30 pm2 digital
readout (ALIPIDE)

Challenge:
- Separate y/m° at high energy
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FoCal-E Detector

Each module:

« 18 PAD (LG) layers with 5 aggregators boards
« 2 PIXEL (HG) layers with individual readout

«  Final structure:
|« 22 Modules
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FoCal-E Detector %%%%
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Pixel connections

PAD aggregator boards

Single E-PAD board: V1 and V2
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FoCal-E Demostrator

BEAM direction
5-Pad Layer board

BEAM direction

Interface board
« Final »

-
Aggregator

Board for 4 layers
Interface Board
«Demonstrator»
MAPs layer \

L

MAPs layer

Single Pad Board

Last aggregator
board for 2 layers only

Final module: Demonstrator module:
- 18 5-pad layer boards (90 HGCROC with 6480 channels) * 18 single pad board (18 HGCROC with 1296 channels)
« 5 Aggregator board 1 Aggregator board
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HGCROCTEST SUMMARY

M Good mOnechannelissues m Multiple channelissues mBad

Zynqg hexaboard

OMEGA board with
socket
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Evaluating the parameters of the ADC, ToA and ToT and the noise
associated to them 19



Test under HV
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FoCal-E my contribution

LPSC Grenoble November 2021

Reproduction of the issue in Lab »



FoCal-E my contribution

PHASE 3: Correcting the GND issue

Solution for the E-PAD V1
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Designing a solution for the E-PAD V2
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Conclusion

A fully functional prototype of a demonstrator for FoCal-E is
under development

* New calibration algorithms are optimized

* A cosmic test setup Is build and will be used soon

* New beam tests of the prototype are planned (Japan, CERN)
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Conclusion

Thank you for your attention
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