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Why we work on the MM project
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¢ In the present AMBER setup one of the main tracker are the MWPC stations

Present situation Reasonable situation
v’ Triggered DAQ O Trigger less DAQ
v Degraded detectors ‘ O Maintenance available for a long period of time
S  Collaboration between, experts, ASIC teams and
Limited Team CERN MPT & GDD workshops

18/03/2025 IFD 2025 | New LaMM and ToRA ASIC @ AMBER 3



Decided path to the future

Till 2024 COMPASS MWPCs After 2024 Trigger less
possible path to | DAQ (2025)
the future e

l

.| New FE

needed

Existing detectors

New FE
needed

New detectors
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Concept design

» common cathode

» 2 types of modules

UV = double coordinate readout planes

[LATERAL modules

512 X-strips LATERAL
modules

Ya 7 . 512 UV-strips
LATERAL modules

512 X-strips + 512
PADs CENTRAL module
y . 512 UV-5trips + dead
area CENTRAL module
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CENTRAL module

51,2cm

18/03/2025

X - coordinate readout planes

FEBs for X-Strips

UV - double coordinate readout planes
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Lateral module prototype testing

Delivered on 11.10.24 Transported and installed in the AMBER experiment

Mechanics for transport and suspension mounted
11.10.24

HV stability verified by MPT workshop experts
17.10.24

450V resistive layers

325V cathodes planes

resistive UV ~“5nA
resistive X ~7nA
drift UV ~1,5nA
drift X ~3nA

We express our gratitude to MPT and GDD labs colleagues and all the community that supports us in the task
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Glimpse of the first operation 1
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Glimpse of the first operation 2
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Glimpse of the first operation 4

Data rate: U plane Data rate: V plane
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3 -l B - Why we see such a behaviour
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® U strips range: 30-530pF \
® Vstrips range: 28-450pF We must update the ASIC design features

21

Chiara Alice - DRD1 collaboration meeting - 10.12.2024
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MPGD and Wire detectors compatible

Torino Readout (for) AMBER ASIC

Target specific application

Limited complexity

Reuse existing solutions (ToASt)

65nm

Two step features design v1, v2

Will depend on the FE
optimisation results

Channels/ASIC
Power/channel
Input capacitance
Input charge
Input impedance
Max rate

Peaking time

Time resolution
Charge resolution
Gain

ENC @10 pF
ENC

ENC ©60 pF
Threshold range
Clock frequency

500-1000
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ToRA 2 step design plans

/\

v1(2025-2026) v2 (2026-2028)

» Base version aimed at MM (GEM) & STRAW/MWPCs
» Would be sufficient for the AMBER environment
> 4 Gains channel
architecture
» 4 shaping times
> Trigger less & Backend

» 1 or2revisions depending on performance & testing

> Actions on the

We have a pipeline for 2 submissions that could be
18/03/2025 (vi_ayv1_b)or(v1_a,v2_a) depending onthe vl_a performance

inter-
analog

» Minor tuning of the channels
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V1, Analog part (single channel)

» Charge Sensitive Amplifier

* Fours gains: 2, 6(20), 8 (20), 12 mV/fC

* Both polarities

» Shaper

» 3 order, one real and two cc poles

BLR

SHA

|

Under revision
03.2025

* Programmable peaking time : 25 (250), 60 (250), 150 and ~500 ns

» Operation

* Double threshold signal detection

* Lower threshold for time measurement, higher threshold for validation

* Peak detector signal

e ToT & linear ToT measurement

* Peak holder for charge measurement (via ToT)

18/03/2025
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V1, Back-end & data link
Data output in 32 bits or 64 bits words over 200 Mb/s serial links
It can be configured to use 1 or 2 links
Frame length is of 20.48 ys at 200 MHz
Data within a frame are packed within a frame header and a frame trailer
Frame header contains chip id and frame number

Frame trailers contains the number of valid samples and CRC

Packet type | Header Data
2 bit 30 bits
Data word 0 10 Region[2:0] | Channel[2:0] Le[11:0] Te[11:0]
Data word 1 11 Region[2:0] | Channel[2:0] Pk[11:0] ToT|[11:0]
Header 01 01 Reserved[12:0] Chipld[6:0] FrameN|7:0]
Trailer 01 10 DataCnt|11:0] CRCJ[15:0]
Sync 00 00 1100 1100 1100 | 1100 1100 1100 1111




V2 (2026-2028)

Gain 1

Sh time 1

Gain 2

\ 4

Sh time 2

Time + Amp

— -

\ 4

Time + Amp

| DLL (if proven needed) ‘

Sh time 1 (fast) =

)

Sh time 2 (slo

Time

w)

\ 4

Amp

| DLL (if proven needed) ‘

0Odd ch
L/
% Odd/even channel > Anode + Cathode e
individual configuration separate RO Even ch
» Double branch mode for Odd ch
Wire detectors AMP + |32ch
1ns time resolution Even ch
*» Odd/even channels _
interconnections > Signal combination for
possible noise 0dd ch
rejection and low 37 ch
amplitude
i ds More study Even ch
. . . Nee
L If better time resolution is needed —
= Channel orregion-level 8-tap delay line
— = Delay controlled by a global DLL
= Time resolution 180 psr.m.s.
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Next steps

» Detector prototype study and testing in experimental conditions

» ToRA v1 ASIC is aimed at the submission in May

» DAQ modules and FE electronics for ASIC
characterization and test on detector are being prepared
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