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New MIMOSIS monolithic pixel detector based FOOT Vertex detector status (PRIN HP-DMAPS)
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PRIN 2022 «High performance DMAPS (Depleted Monolithic Active Pixel Sensor) for 
hadrontherapy»

«…….we propose this project with the aim of significantly improving the capabilities of the pixel tracker, particularly in 
terms of the amount of data that can be collected for the same amount of time and spatial resolution, which for 

obvious statistical reasons allows for greater accuracy of the measurements to be made………»

We propose to improve the detection characteristics of the FOOT experiment's vertex detector by using the MIMOSIS 
sensor, developed for the CBM experiment by the In2p3 research group in Strasbourg. 

A. Dorokhov (VCI 2022)

Ultimate integration (M28) time 185,6 μs è MIMOSIS integration time 5,0 μs
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PRIN 2022
Key points

Time resolution
• MIMOSIS  5 µs
• Ultimate (M28) 185,6 μs

MIMOSIS – global shutter
Ultimate (M28) – rolling shutter

MIMOSIS active area:
Active area: 30.935×13.520 mm2 
Pixel pitch: 26.88 x 30.24 μm2 

two sensors per plane:
Active area: about 30×30 mm2
(similar to FIRST vertex arrangement)

Add one station before target.

Second version of MIMOSIS2 arrived
in Strasbourg in may 2024
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The MIMOSIS sensor: a reminder • 2023 MIMOSIS2 run had
some problems mainly
in the PLL side.

• Resubmitted:
prototypes available in 
Strasbourg may 2024. 
Unde test.

• One wafer available for
HP-DMAPS

• PRIN2022 MOU INFN-
In2p3 under definition

• Clear advantages in
using MIMOSIS2 versus
MIMOSIS1.

• Production sensors
(MIMOSIS3) for CBM 
too late for PRIN2023 
time scale

New MIMOSIS monolithic pixel detector based FOOT Vertex detector status (PRIN HP-DMAPS)
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New MIMOSIS monolithic pixel detector based FOOT Vertex detector status (PRIN HP-DMAPS)

• MOU final version close to 
definition

• Signature in few months
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New MIMOSIS monolithic pixel detector based FOOT Vertex detector status (PRIN HP-DMAPS)

Elenco parti
NOTEDESCRIZIONENUMERO PARTEQTÀELEM

  Foot Rivelatore di vertice 

iniziale da disegno

11

  FOOT-005-00112

  FOOT-005-01223

  FOOT-005-01124

 Hexagon socket countersunk 

head cap screws

ISO 10642 - M6 x  3045

 Hexagon socket countersunk 

head cap screws

ISO 10642 - M8 x  2526

 Hexagon Socket Head Cap 

Screw

ISO 4762 - M6 x 1027

  SLW-1080-15-150-MOT28

  FOOT-005-00219

  FOOT-005-007110

 Hexagon Socket Head Cap 

Screw

ISO 4762 - M4 x 16211

 Hexagon Socket Head Cap 
Screw

ISO 4762 - M5 x 16412
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Courtesy of 
Sandro 

Tomassini

Mecahnical support
• New vertex mechanical

support
• Automatic XY vertex

movements implemented
(to cover the 8x8cm IT
area)

• XY actuator available and 
tested

• Finall mechanics under
construction (almost
finished)
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New MIMOSIS monolithic pixel detector based FOOT Vertex detector status (PRIN HP-DMAPS)

New readout firmware available ( simulation seems to work) • New MIMOSIS readout
firmware available

• Simulation works
• FPGA synthesis under way
• Firmware test start 

planned in one or two
weeks

• One channel adapter
board ( designed and built
in Bologna) available

• Up to five channels
adapter boards ( designed
and ’produced’ in Frascati)
under production

• New proximity card to be
designed
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New MIMOSIS monolithic pixel detector based FOOT Vertex detector status (PRIN HP-DMAPS)

One channel adapter (Bologna)
Five channel adapter (LNF) Proximity MIMOSIS1/2 (@ LNF)
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New MIMOSIS monolithic pixel detector based FOOT Vertex detector status (PRIN HP-DMAPS)
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Misure MIMOSIS2

Connettore mini HDMI

• Layout new 
MIMOSIS based
Vertex ( Version A -
a la FIRST)

• Four proximity
boards housing two
sensors each

• Possible daisy
configuration to 
accomodate 8 mm 
thick HDMI 
connectors

• Overall geometrical
acceptance larger
than Ultimate Vertex
version
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New MIMOSIS monolithic pixel detector based FOOT Vertex detector status (PRIN HP-DMAPS)

• Layout new MIMOSIS 
based Vertex ( 
version B)

• Eigth proximity
boards housing one
sensors each

• No daisy
configuration needed
to accomodate 8 mm 
thick HDMI 
connectors

• Overall geometrical
acceptance
compatible with the 
Ultimate Vertex
version

1,
6 

m
m

3,
3 

m
m

5,6 mm

4,0 mm

5,6 mm

4,0 mm

5,6 mm

47,4 mm

4,0 mm

5,6 mm

4,0 mm

5,6 mm

4,0 mm

5,6 mm 4,9 mm

4,0 mm4,0 mm

5,6 mm

Version A length = 18,4 mm

Version B length = 40,8 mm

Comparison of the two solutions:
• Spatial resolution analytical

mathematical calculation by  
Marco Toppi under way

• GEANT/Fluka models ( ready to 
be used ) by Christian Finck.
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New MIMOSIS monolithic pixel detector based FOOT Vertex detector status (PRIN HP-DMAPS)

Conclusions

• HP-DMAPS ( 2 years project) started october 2023
• Funds available end 2023
• Order adapter five channel under preparation
• MIMOSIS2 proximity board for FOOT Vertex will start as soon as CAD will be again available

at INFN 
• Firmware under development ( on track )
• Slow control firmware software (I2C) under development in Bologna
• Strasbourg group ready to assemble new FOOT Vertex proximity boards ( sensor bonding ) 
• MOU ready to be signed ( ‘small’ difficulties with NDA )
• New proximity development ( not difficult ) stil has to start ( possible bottleneck )
• DAQ software architecture to be copied by the existing one ( should not be a problem )
• END of PRIN autumn 2025 ( schedule coherent with this time scale )


