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CMOS

Monolithic Active

Pixel Sensors

5-10 μm point resolution

 Sensor size: ~2x3 cm2 → wafer scale

So far up to ~10 m2  total area
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ALICE

ITS2

Since 2021
MIMOSIS



Many pixel activities at GSI 
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Biophysics



Pixel Platform at GSI/FAIR

GSI EEL 

Experiment 

Electronics

ASIC design

A&D electronics

System design

Manufacture

Control systems

GSI Detector 

Laboratory

Interconnections

Assembly, 

packaging

Readout

Production

Test and more

Competence center on pixel sensors and their integrated detector system:

Built on five strong GSI/FAIR pillars, with broad and unique expertise.

MAPS 

180 nm 

MIMOSIS

CBM MVD

MAPS 

180nm ALPIDE

65 nm MOSAIX

ALMIRA

 

Technical 

coord. team

Module design

Coord. of 

interfaces

Light-weight mech.

Logistics, prod.
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MAPS 

180 nm 

ALPIDE



Pixel Platform at GSI/FAIR
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Competence center on pixel sensors and their integrated detector system:

Built on five strong GSI/FAIR pillars, with broad and unique expertise.

Will share competences and offer support to users

GSI EEL 

Experiment 

Electronics 

GSI Detector 

Laboratory  

Technical 

coord. team

   

ASIC design 
Sensor

characterization
System

integration
Powering and

data transmission
Software 



From sensor to full system (just SOME aspects mentioned here)
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The Pixel Platform can offer support as: 

● Stronger connection among the groups

→ monthly meetings

● Work together on common challenges

● Use resources at best …
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DOI 10.3389/fonc.2025.1502960 

CMOS

tracker

In future: offer advanced or 

ready solutions for other 

applications



GSI Detector 

Laboratory

Christian Schmidt



Detector Laboratory: 600 m2 Clean-Room (ISO7 to ISO3)

Competences:

● Micro-Patterned Gaseous Detector 

Technology
● Silicon-Strip Detector Integration 
● ASIC Handling and Integration

● Diamond Detectors

Machinery:

● Laser Lithography

● PVD

● Bonding Automates

● Probestation and Chip Handling

● Automatic Wafer-Scale Probing

● Automated Wire and Fibre Winding

● Digital Microscopes

● Thin Foils Handling and Processing

● Detector Ageing Teststands

● Large Prototyping CNC Milling Machine

Developments for:

◼ CBM/HADES at GSI/FAIR

◼ Accelerator diagnositcs at FAIR

◼ NUSTAR/SFRS at GSI/FAIR

◼ APPA at GSI/FAIR and 

elsewhere (therapy)

◼ ALICE at CERN

◼ Cooperation with ESA (JUICE)



Silicon Competence and Micro-Bonding Technolgies

Bonding Specialties:

◼ Al wedge wedge micro bonding

◼ Au ball-wedge, bump bonding

◼ Al TAB-bonding (LTU Al-micro 
cables)

◼ 5 automatic bonding machines

◼ 140 mm free working height 
underneath large Delvotec 

bonding automate

◼ Expanding equipment into flip-

chip technologies

Chip-on-Board for prototyping but also 

serial production

Interconnect with ultra low material budget micro cables by LTU
0.007% X/X0 per signal layer, TAB bonded



Quite some experience with integrating multi ALPIDEs onto flex at GSI-DetLab

two ALPIDE Chips face down on flex

through flex TAB-bond onto ALPIDE

Prototype Al-flex for ALPIDE by LTU

Cu-based flex (CERN)

6-ALPIDE flex for AMBER
wire bonded ALPIDE test board



Cleanroom-Team and Cooperation Partners



13

Thomas Bretz

Holger Flemming

GSI EEL Experiment 

Electronics Department



Research - Experiment Electronics (EEL)

Analog
design:

pre-amp,
shaper

ASIC
design

Digital
design:

data
acquisition

Assembly

Embedded and
DAQ Software
e.g. MBS, Go4

Control
systems

e.g. EPICS

Layout

6 groups / ~30 people

Data acquisition systems
and support



Research - ASIC-Design (EEL / ASIC)

CAD-Env. (Design)

Cleanroom

EEL-Lab
(Testing)

QFW2 –
Beam diagnostics

GET4++ – TDC

APFEL CSA – 
Spectroscopy CTR16 - Transientrecorder

charge-freq. converter
σ<10ps

300kHz, dyn. 10k 16ch, 100MHz, 12bit ADC

3 people +
1 vacancy

(Prototyping)



Technical Coordination Team PANDA
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Compressed Baryonic Matter @ FAIR 
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Finalizing MIMOSIS 

sensor

Construction of CBM 

Micro Vertex Detector

(MVD)

Upgrade (MVD + STS)

in 2030’s
Michael Deveaux

Talk: Franz Matejcek



ALICE and ALICE 3 @ LHC
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Inner Tracking System 3

Magnus Mager (CERN) 

Outer Tracker

Serial powering

Talk: Bogdan Blidaru



NUSTAR, R3B @ FAIR

Large area recoil station, ALPIDE sensors 
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Oleg Kiselev

Talk: Luke Rose (York)



Low Gain Avalanche Diode

Developed in the 

contest of the 

HADES experiment

Jerzy Pietraszko
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Web page, events, contacts

https://pixel-platform.gsi.de/

● Mailing list 

→ sign up!

● Regular meetings

● Further workshops and lectures
E.g. radiation damage

        serial powering

        material budget, mechanics

Let us know your wishes !
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https://pixel-platform.gsi.de/
https://pixel-platform.gsi.de/
https://pixel-platform.gsi.de/


And more … 

Bogdan Blidaru, Thomas Bretz, Michael Deveaux, Holger Flemming, Piotr Gasik, 

Udo Kurilla, Silvia Masciocchi, Christian Schmidt, Lars Schmitt, Maksym Teklishyn
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• ASIC design: collaboration with CERN and IPHC

 Dedicated manpower

• Hightech Agenda Germany

 Competence Center Chip Design

• GSI beam for students

• …
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