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Reminder: mMVD Hardware
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Hardware setup:

* 1 CRI to readout 2 identical setups

* Each setup: 1 MIMOSIS, 1 PROXY board,
1 CROB, 1 Adapter-board

» 2 Sensors back-to-back
— Mmeasure correlation,redundancy

» All boards are electrically isolated from
the Flex-link structure, and therefore
isolated from the rest of mCBM.
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mMVD /3
Adapter Board

on't touch, open bonds underneath

| Not visible here: 2" sensor behind

1P %



mMVD in the Cave

Cave positioning:
 mMMVD Sensors between mSTS and mMUCH

* Positioned behind a mSTS ladder
e Allows for mMVD-mSTS correlation studies

mMVD active
region




Synchronization

‘ LED holder cap
Sensor-to-sensor synchronization already tested in the lab , \ Nk f

mMVD-to-mCBM synchronization tested in cave
Pulses converted to light via LEDs in front of both sensors
Compare pulses of one sensor with BMON

Mvd-Bmon
o fPulserBmonhvdDt
] N ,,—— S Entries 6520
8 Mean -3992
2782

Std Dev

* MIMOSIS frame size =5 s

. -+ Charge collection can take up to 2 frames
L 1 1 1 | 11 1 | | 1 1 1 | L 1 1 1 | L 1 1 | | 111 |
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time diff [ns]

UNIVERSITAT
FRANKFURT AM MAIN

B. Gutsche, 46th CBM Collaboration Meeting 2025, 19 — 24 October



Beam Time Observations
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Matrix Matrix
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Beam Time Observations

Data Rate per Subsystem
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o]
250 MB/s 0“(\6‘
225 MB/s
200 MB/s
175 MB/s o(
150 MB/s “\@\‘0 O‘“G( ()
. 125 MB/s
* Occasional crashes were observed on Sensor #1 ...
75 MB/s

* Already visible during the pulsing runs

50 MB/s

« Most likely an erroneous sensor T w wke nd he L] s e - e

14:00 1490 14:20 14:30 14:40 14:50 15:00 15:10 15:20 15:30 15:40 15:50 16:00 16:10 16:20 16:30 16:40

* Not a show stopper, most of the time the sensor
worked

16:25:00 16:26:00 16:27:00 16:28:00 16:29:00 16:30:00 16:31:00 16:32:00 16:33:00 il

Data Rates per Input Channel

22 MB/s

» Exact problem not understood yet, my guess: bit
flip in the frame counter

20 MB/s

Suspiciously periodic

18 MB/s
. 16 MB/s
* A future firmware could handle such a case better

14 MB/s

12 MB/s

10 MB/s
8 MB/s
6 MB/s
4 MB/s = .
2 MB/s

B/s @ e e i At

16:25:00 16:26:00 16:27:00 16:28:00 16:29:00 16:30:00 16:31:00 16:32:00 16:33:00 16:34:00
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Sensor-2-mSTS spatial corr.
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* Readout & Hitfinder params
for mSTS from Feb ‘25 run
used
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Results — Spatial Correlations
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Status and Outlook ONTvE RS

* mMVD taken back to the lab where it will be useful for other tests
- but is ready to be brought back to mCBM at any time if necessary
« 2" setup to continue firmware development:
* Multiple sensors readout by one CROB
* Inner pSlice-Format
* New way to synchronize sensors necessary

* Front-end board for (real) MVD under development

2" MVD DAQ ¥

= (1)) | \

N | e AR
- —_—
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* mMVD successfully integrated in mCBM
Synchronization with other detectors
Spatial correlation with mSTS validates mMVD
Validated mMVD Read-out, compatible to CBM (first time demonstrated)
Reduction 5 - 3 us frame time tested, seems to work
Important lessons for ongoing development learned

Firmware and Hardware developments is in the next phase

Thank you for
your attention!
Questions?
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CRI Toplevel

TFC Endpomt

2 x mMVD Data processing

Output FIFO
 Transfer to FLIM
» Buffer data

Micro Slice Creation
 Correlate TFC time to MIMOSIS frame number

Data concentrator
* Check integrity of MIMOSIS Frames
« Convert to 64b words (for FLIM) 3T Links
. Slow Control Readout

PCle Core
Wishbone =
Bus
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BAC KUP = mMVD SOftware ;gf;%?}ml

Sensor Matrix
MIMOSIS1

St e TANEIT L
Sle RIS .
BRI LR RN

. ‘e 2 "3
< o ‘.’ apie Vg

u-Slice R/O,
5 ‘ time slice building
g F % MVD R/O
P S tools
e [ELLRLRLEL B PCle Core

Columns MVD Slow

Control

tools Wishbone

Bus

R/W FPGA
registers via
« Start DAQ Wishbone
* Reset sensors and state machines
* Some Statistics during operation (Frame counter, frame

length, valid checksum counter, buffer fill level, ...)




BACKUP — mMVD Micro Slice Building B

Background knowledge:
— Sensor starts pixel readout upon a start signal, frame start
- frame end after 5 us

— Frame gets a frame number and is outputted

— When you know the start time you know the hit time

— o —— —— — —————'
| - I GBTXx | MIMOSIS
to I to+ At
GBTSCA | 0 )
| otk & RI0PC |  cros |

e Send Start signal to sensor at TFC time t
e Sensor starts sending frames at ts=to + Af,, At, = Latency
* Frames get packed into u-Slices together with the start time

Example with p-Slice size 1 ps:

Start time ts Empty Empty Empty Empty Start time ts
Sensor Data Sensor Data
Frame # n Frame # n+1

B. Gutsche, 46th CBM Collaboration Meeting 2025, 19 — 24 October



BACKUP — mMVD Repositories

* CRI-MVD repository:
https://qgit.cbm.gsi.de/daqg/fpga-firmware/cri/mvd-firmware/cri-mvd

— Custom CRI MVD Fork

 MIMOSIS / MVD specific python tools:
https://git.cbm.gsi.de/dag/fpga-firmware/cri/mvd-firmware/cri-mvd-tools

— based on python-cri

- Startup procedure, make sensor running
- R/O data FIFO via slow control

- Offline data analysis

GOETHE @,
UNIVERSITAT
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https://git.cbm.gsi.de/daq/fpga-firmware/cri/mvd-firmware/cri-mvd
https://git.cbm.gsi.de/daq/fpga-firmware/cri/mvd-firmware/cri-mvd-tools

BACKUP — mMVD Geometry

!
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BACKUP — More Pictures Beam time
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Workplace
Mattermost Desktop App You are viewing Pierre-Alain Loizeau (GS

Ixg1476-ext (on Ixg1476)
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BACKUP — More Pictures Sync

ROOT online server

JSROOT version 6.3.x 24/05/2022

Hierarchy in json and xml format

Monitoring | grid 22
openall | closeall | reload | clear

@ RrooT
££3 Objects
13 MIMO
{5 Matrix
{5 MatrixMi
{5 MatrixCurMim
) MatrixCurs
| Mssize
E1C3 MIML
&) Matrix
{6 MatrixMir
{5 MatrixCurMim
{5 MatrixCurMs
| MsSize
{2 GLOBAL

{9 FLESNET Overvie

ROOT http server +

2
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Matrix
Matrix Matrix
[Entries 3750582 | [Entries 3943627 |
Mean x 496.6 Mean x 4716
Mean y 183.4 Meany 173.1
StdDevx 1113 StdDevx  147.2
Std Dev y 147.4 - .| StdDevy 1485
900 1000
MS Size MS Size
2000, MsSize [ Wssize |
= Entries Entries 00
1800 Mean 49.32 Mean 49.29
= Std Dev 28.39 Std Dev 28.58
1600f—
1400F—
1200F—
1000f=—
800—
600F—
400F—
200~

ool e Lo b L L L e n L g
10 20 30 40 5

ol b b e Lo L Loy a Ly
20 30 4

ROOT online server MS Size
MsSize
JSROOT version 6.3.x 24/05/2022 Entries 100
Hierarchy in json and xm format Mean 70.98
[IMonitoring |vert2 v Std Dev 21.93
openall| close all | reload | clear
@ RrooT
3 Objects
23 MIMO
& Matrix
4 MsSize
a00=—
B e ]
0 10 20 30 40 50 60 70 80 90 100
MS Size
MsSize
Entries 100
- Mean 72.93
Std Dev 19.87
R e [ FNSI N SO0 0 I e P g e S N T N i OO0 0L SO e i P | L T
50 60 70 80 90 100
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BACKUP — Stand alone R/O Setup for Lab Testing H

Lab Setup: o
* TRBnet based sensor R/O for sensor test experiments -RB:i
» Recent update reduces necessary hardware to one FPGA board

MIMOSIS <= Control- &

=== Control e .
wes Data ~_wSRRRSRER

e Easy to setup, very portable
» Cost efficient
* R/O of single sensors for test beams and probe

station
Finalized single-sensor R/O setup ready for
mass-testing and MIMOSIS-QA



BACKUP — R/O Setup for Lab Testing

|
MIMOSIS :
TRB5sc TRB3sc |
! 0 |
MIMOSIS !
' TRB5sc |
|
s CONLIO| S . T _R_B_n_e’E !
= Pylser
=eee Data ;' —————————————————————
' : Event Slow
m : N building Control
|

Synchronized setup used for double sensor R/O
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