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Motivation Challenges

Improve the time and spatial resolution of  Very fast charge collection (< 2ns)
modern beam diagnostics setups at several ® High resolution sensor

European accelerator facilities [1], overcoming ® Low noise & high linearity electronics
the technological limitations of existing system @ Continuous data acquisition
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[Silicon sensor technologies =

Fine-pitch Si microstrip sensors: .

m Different options: 512/1024/2048 channels, 25/45 um pitch

m Anti-reflective coatings (ARC) optimized for different applications

near-UV (350 nm) - visible (400-850 nm) - near-IR (1050 nm)
Effciency

Low Gain Avalanche Detectors [2]: RD30

a Charge collection time < 3 ns — repetition rates over 100 MHz
w Internal gain ~ 20 — improve SNR, no quenching circuit
@ LGADs designed for imaging applications with 45 pm pitch

Quantum efficiency (%)

, Wavelength (A) (nm)

Detector readout electronics
Kalypso 2.5 Hi-Flex Readout card GPU Cluster

FMC Connector 4 PCIExpress | | PClExpress !

® Modular detector design —extendability from 512 pixels to 1024 pixels [3]
® Heterogenous FPGA-GPU data acquisition system
® Novel Direct Memory Access architecture working close to the theoretical limit of data link

New Front-end ASIC - GOTTHARD-KIT v2 s ey e,
. Readoutchain incarty

UMC 110nm technology

® High-linearity and wide output signal [4]
& Preliminary estimation of S/N > 60 dB
® Preliminary noise measurements of ENC = 205 e-

[1] L. Rota et al,, IBIC 2014 ,
[2] G. Paternoster et al., C02077, JINST 2017,
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Hi-Flex 2 Readout card

[em—

Kalypso 3

[3] M. M. Patil et al., An Ultra-Fast and Wide-Spectrum Linear Array Detector for High Repetition Rate and Pulsed Experiments, IPAC 2019
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[4] L. Rota et al., Development of a Front-End ASIC for 1D Detectors with 12 MHz Frame-Rate, TWEPP 20
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@ Quantum Efficiency measurements of Silicon
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Motivation Challenges

Improve the time and spatial resolution of ® Very fast charge collection (< 2ns)
modern beam diagnostics setups at several ® High resolution sensor

European accelerator facilities [1], overcoming ® Low noise & high linearity electronics

the technological limitations of existing system ' Continuous data acquisition

Silicon sensor technologies =5¢
Fine-pitch Si microstrip sensors: R

m Different options: 512/1024/2048 channels, 25/45 um pitch

m Anti-reflective coatings (ARC) optimized for different applications
near-UV (350 nm) - visible (400-850 nm) - near-IR (1050 nm)
Low Gain Avalanche Detectors [2]:  RD30
a Charge collection time < 3 ns — repetition rates
mInternal gain ~ 20 — improve SNR, no quenchi
@ LGADs designed for imaging applications

Quantum efficiency (%)

Wavelength (A) (nm)

@ New Kalypso detector boards with
increased pixel count (upto 2048) and
fine pitch, working at MHz repetition rate

@ Sensitive to near-IR, visible or near-UVv

' Modular detector design — extendability from 512 pixels to 1024 pixels [3]
' Heterogenous FPGA-GPU data acquisition system
® Novel Direct Memory Access architecture working close to the theoretical limit of data link

New Front-end ASIC - GOTTHARD-KIT v2 . nesy et g
. Readoutchain inearty
S i gansenng ot pise)

"~ UMC 110nm technology

o X | Tested @ 12 Mips
® High-linearity and wide output signal [4] " .
® Preliminary estimation of S/N > 60 dB O ety
® Preliminary noise measurements of ENC = 205 e-
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Motivation
Improve the time and spatial resolution of
modern beam diagnostics setups at several
European accelerator facilities [1], overcoming
the technological limitations of existing system

Challenges
& Very fast charge collection (< 2ns)
& High resolution sensor
® Low noise & high linearity electronics
@ Continuous data acquisition
Silicon sensor technologies =5 =
Fine-pitch Si microstrip sensors:

m Different options: 512/1024/2048 channels, 25/45 um pitch

m Anti-reflective coatings (ARC) optimized for different applications
near-UV (350 nm) - - near-IR (1050 nm)
Low Gain Avalanche Detectors [2]:  RD30
a Charge collection time < 3 ns — repetition rates over 100 MHz
® Internal gain ~ 20 ~ improve SNR, no quenching circuit
Z ®LGADs designed for imaging applications with 45 um pitch
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Detector readout electronics
Kalypso 2.5 Hi-Flex Readout card GPU Cluster

Wavelength (A) (nm)

Hi-Flex 2 Readout card
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FMC Connector 4

PCI Express
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' Modular detector design —extendability from 512 pixels to 1024 pixels [3] Kavpsos
w Heterogenous FPGA-GPU data acquisition system
® Novel Direct Memory Access architecture working close to the theoretical limit of

New Front-end ASIC - GOTTHARD-KIT v2 - inearty test e
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UMC 110nm technology i

Foene || @ High speed ASIC - Gotthard v2 and its
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' High-linearity and wide output signal [4]
‘m Preliminary estimation of S/N > 60 dB
@ Preliminary noise measurements of ENC = 205 e-

e rona s wo e reliminary measurements
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