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The CBMMVD: reminder

SIS100 setup

CBMMVD:

- Improve secondary vertex resolutio(open charm)
- Tracking focus low momentunparticles

- Backgroundejection in dielectron measurements

The MVDhostshighly granular silicon pixel sensors featuring
low material budget, fast reaebut, excellentspatial resolution
and robustnesgo radiation environment

Heat sink




Sensor development




MIMOSIS CPS development
| aucats(e) | CcBMMVD Fsaion

Radiation load TID ~270krad 3Mrad @-20 C/1Mrad @ +30 C

Radiation load NIEL ~1.7x10%n,/cm?  3x10¥n,/cm?@-20 C, 1x13®n,/cm? @ +30 C
Peak hit rate ~1.25x18/mm?/s 7x1® /mm?/s (x56more than ITH

Trigger yes no

There is no ready
technical solution

The CBMMVDsensor will be based on the ALPH3fnchronous readut but with entirely new digital circuitry (signal processing and
transmission, slow control) and differantpixelarchitecture.

Developmentplans(assumingad. tol. does not

turn into anissue:

0 Small size pixarray-> MIMOSI® ¢ Today
S04 % 1024 pisels orgarisad in 16 Super TONI Aimsat selecting an optimum pixelarchitecture (AC vs. DC couplec
1 Super-region has 4 Regions of 16 columns pixels, performance of #ixel amplifier and comparatognd studying
Data-driven read out, all Regions work in // " the built_in priority enCOder.

In a Region, 2 columns share 1 Data-driven read out
Every double-columns is read out in serial

~oTvECcWV

U 1st full-size prototype - submission2018
U 2nd full-size prototype - submission2019
u MIMOSIS - submission2020

Digital Periphery + PAD ring




Preparingthe MIMOSISD test bench

A LVDS
buffers

A Voltage
level
converters

A Analog
amplifiers

A Connection
to PC/
TRBv2sc

A Voltage
regulators

A Reference
voltages

X0Q MJrep / Jaqureyd arewnd

MIMOSIS) sensor
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Functional test

Accomplished:
A PCB design & production (50%)
Aagayz21S¢ s We¢! D O2 YYdz

To do list:

A PXI & TRBbased DAQ under development

A Priority encoder tests (IPHC)

A Radiation hardness tests (IKF/IPHC) n




Radiation tolerance studies

Toblas Bus oNews on Rad Hardness studies for the CBM MVD
Mon, Feb 26 2018, 17:483:00, HK 14.4




Sensor development: Fully depleted CMOS (PipRgr

F%_‘ q DPG2017: Sensor seems
G Ouiput fully depleted after 120 V.
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Implication to CBMMVD:

Radiation tolerance > 1th, /cm?is possible

but:

- acooling concept able to keep the sensors
at the temperature <60°C (power &
material budget)

- the in-pixel readout needs to be much
faster

Rollir_1g shuttere_adout and500 fA/ pixel

5 ustime resolution




