Development and test of the readout electronics for the new large
area MicroMegas detector for the AMBER experiment at CERN

C. Alice on behalf of the AMBER-Torino group
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Phase-1

Y

Proton Radius Measurement
Antimatter production cross section

Pion and kaon structure (PDFs and PDAs)

via DY and J/Psi production

Phase-1: Proposal approved by RB on 02/12/2020

xperiment at CERN

AMBER Collaboration:
13 countries + JINR (Dubna),

33 institutions, ~ 200 members.
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2025 Drell-Yan setup
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Phase-2 {3

High precision strange-meson spectrum

Kaon and pion charge radius

Kaon induced Primakoff reaction
Gluonic content of kaon via prompt
photons production

Phase-2 Proposal submission 2024
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Our first prototype: non-resistive floating mesh MM

Anode PCB

 Active area: 6,8 x 6,8 cm?

* Amplification gap: 128 um
* Conversion gap: ~ 5 mm
* Strips width: 400 um

* Pitch: 550 um

* Holes: 45 x 45 um?
* Wires diameter: 18 um

Fe55 laboratory test with MCA
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New AMBER FEB TIGER-based

New ESD protection circuit have been designed in order
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MM development

= Detectors requirements and motivation:

For the AMBER (NA66) experiment several

The replacement of a part
of the COMPASS MWPCs

is planned, to face

up the aging of some of
the structural elements.

Table 8

Characteristics of the COMPASS MWPC detectors
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upgrades of the
COMPASS (NA58) spectrometer are foreseen for the medium and
long-term AMBER program.

A-type A¥-type B-type
# of chambers 5 7 1 6
Active area (cm”) 178 x 120 178 x 120 178 x 9C
# of layers/chamber 3 ) j{ vy i, .
g::sszaneca(mm) Ilvﬁg() 1(% ‘ Ei !
Wire pitch (mm) 2 2 2
Anode/cathode gap (mm) 8 8 8
# of wires/plane 752 752 (X, U, 1), 512(Y) 752
= AMBER MicroMegas detector design:
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UV —double coordinate readout planes

X - coordinate readout planes

FEB TIGER

TIGER ASIC
(Torino Integrated Gem Electronics for Read-out)

The ASIC speicification:

-> 64 channels with up to 60kHz/ch rates

->12 mW/ch power evelop

-> Analog charge measurement up to 50fC

-> ENC noise below 2000 e” rms for strip capacity < 100pF
-> Time-over-Threshold charge measurement possibility
-> 4 TAC on T and Q branch of every channel

-> SEU tolerant digital part

INFN-Torino

Two issues were identified

FEBs for X-Strips
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channels each
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New protection circuit

Cooling pads

A

The new protection circuit will allow for

individual channel quenching.

For NON-resistive MM.
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DAQ software: GUFI DAQ software (To INFN)

OFF-DETECTOR electronics: GEMROC based RO (Fe&To INFN)

ON-DETECOR electronics: TIGER ASIC based FE card
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FEB for short X-Strips

FEBs for half of the

9 FEB: 128 RO
channels each
X-Strips : 512
Half X-Strips: 128
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FEBs for half of the PADs
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FEB for short U-Strips
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X — coordinate readout planes

Mesh electrodes

Common drift electrode

Mesh electrodes

UV - double coordinate readout planes
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e CMOS UMC 0.11 pm technology

512

mm

*  Bulk technology

FEB for short
V-Strips

* Resistive uniform DLC 20MQ
* Anode: FR4 PCB readout planes

* Cathode: thin PCB drift plane

AMBER experiment new ASIC requirements
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3rd International Conference on Detector Stability and Aging Phenomena in Gaseous Detectors

— New TIGER-based FEB

' New ASIC development i

(ToASt based)
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https://indico.cern.ch/event/1237829/
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