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The IBIS project for 
backside illuminated SiPMs



Backside Illumination
Is now a standard process in 
CMOS imaging, but was not used 
in Silicon Photomultipliers

Backside illuminated SiPMs

FBK development [A. Gola]
Originally proposed in 2019, IBIS and 
IBIS_NEXT projects were funded by CSN V and 
supported multiple production runs by FBK

Charge Focusing
A possibility enabled by backside illumination, goes beyond simply 
flipping the cell and enables a decoupling between sensitive area 
and multiplication areas

https://indico.cern.ch/event/1404192/contributions/6112094/


Under the assumption that the main source 
of DCR is field-enhanced generation or 

tunneling, radiation induced DCR is lower 
because the high-field region is smaller.

The improvement depends on the ratio of 
sensitive area and high-field area 

Radiation Resistance

Enabling up to single cell access without TSV

Path towards imaging SiPM

Direct ROC bonding

Timing performance may be degraded from 
difference in charge collection path length

Lower gain leading to worse SPTR

Possible drawbacks

No structures on the sensitive side, maximal 
fill factor (~100%) even with small cells.

Easier application of surface treatments for 
enhanced sensitivity in VUV (e.g. black Si)

Enhanced Sensitivity

Readout layer (CMOS)
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Sensor layer (Custom)
SPAD array
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First samples (cell only)

IV curves at room temperature Current at +3 OV vs T



First samples (cell only)

IV curves at 77K

We expect samples with 
backside processing soon:

Planned characterizations 
include PDE down to UV, timing 
measurements, irradiation 
campaigns.



IBIS outlook
● Two runs almost completed backside 

processing
● One more run starting in June 
● Interest so far from DUNE for VUV,

EIC, LHCb and ALICE3 for radiation 
hardness

● Looking to expand an INFN-wide 
community of people interested in this 
technology
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