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The CBM-MVD:  reminder 
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CBM-MVD : 
- Improve secondary vertex resolution (open charm) 
- Tracking,  focus low momentum particles 
- Background rejection in di-electron measurements 

SIS100  setup 

The MVD hosts highly granular silicon pixel sensors featuring 
low material budget, fast read-out, excellent spatial resolution 
and robustness to radiation environment. 
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  Sensor   development 



MIMOSIS  CPS  development 
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ALICE-ITS (IB) CBM-MVD 1st station 

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

Radiation load NIEL ~1.7x1012 neq/cm2 3x1013 neq/cm2 @ -20 ̄ C , 1x1013 neq/cm2  @ +30 ̄C 

Peak hit rate ~1.25x104 /mm2/s 7x105 /mm 2/s (x56 more than  ITS) 

Trigger yes no 

The CBM-MVD sensor will be based on the ALPIDE asynchronous read-out but with entirely new digital circuitry (signal processing and 
transmission, slow control) and different in-pixel architecture.  

There is no ready 
technical  solution  

Development plans (assuming rad. tol. does not 
turn into an issue): 
ü Small size pixel array -> MIMOSIS-0 

Aims at selecting an optimum in-pixel architecture (AC vs. DC coupled 
pixels, performance of in-pixel amplifier and comparator) and studying 
the built-in priority encoder. 

 
ü 1st   full-size prototype  - submission  2018 
ü 2nd  full-size prototype - submission  2019 
ü MIMOSIS   - submission  2020  

Today 



Preparing the MIMOSIS-0 test bench  
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Å The first prototype 
of the MIMOSIS 
sensor have been 
manufactured at the 
end of 2017.  

Å PCBs dedicated to 
read out the data 
from the chip and 
test its properties 
have been send for 
production.  
 

Å We aim to start 
extensive tests in 
Feb/March 2018. 

MIMOSIS 

Å LVDS 
buffers 

Å Voltage 
level 
converters 

Å Analog 
amplifiers 

Å Connection 
to PC / 
TRBv2sc 

Å Voltage 
regulators  

Å Reference 
voltages 
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Sensor host PCB 

Proximity PCBs 

Auxiliary PCBs 

Idea Implementation Functional test 

Accomplished: 
Å PCB design & production (50%) 
ÅάǎƳƻƪŜέ ϧ  W¢!D ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘŜǎǘ ҐҔ t!{{95 
 
To do list: 
Å PXI & TRB - based DAQ under development 
Å Priority encoder tests (IPHC) 
Å Radiation hardness tests (IKF/IPHC) 

 

MIMOSIS-0 sensor 
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  Radiation  tolerance  studies 

Tobias Bus   αNews on Rad Hardness studies for the CBM MVD ά 
Mon, Feb 26 2018, 17:45-18:00, HK 14.4   



Sensor development:  Fully depleted CMOS (Pipper-2) 
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DPG-2017: Sensor seems 
fully depleted after 10-20 V. 

500 fA/pixel 
Rolling shutter readout and  
5 µs time resolution 

Implication to CBM-MVD:  
Radiation tolerance > 1014neq/cm2 is possible 
but: 
- a cooling concept able to keep the sensors 

at the temperature < -60 °C  (power & 
material budget) 

- the in-pixel readout needs to be much 
faster 


