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Motivation, Goal & Challenges

Main idea: Soft X-rays from 282-533 eV highly penetrate

water but are highly absorbed by carbon structures.

… by harvesting this property 

Soft X-ray imaging in the ''water window'' range:

• High resolution imaging of biological samples, cells and tissues
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… Passivation thickness needs to be optimized
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Detector requirements: High sensitivity, Gain & Low noise

… Surface electric field is often very

low, leading to recombination
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… especially challenging is low 

fluence (single photon) detection



Shallow-penetrating radiation specific application

Standard nLGAD design was proven to have good
performance (high gain) in the blue and near UV range,
and deep UV range (lower gain 3-5)

Hole-driven 

multiplication

Recorded signal 

down to 250 nm

Results implied that surface 

optimization was necessary

Technological solution 
proposed by IMB-CNM

n-type Low Gain Avalanche Tehnology
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Towards ultra-shallow junction (USJ-nLGAD)

Achieve a hybrid device (USJ-nLGAD + readout ASIC)

passivation n-type LGAD
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• Ultra-low-energy implant (p+ contact)

• Low-diffusivity p-implant (BF2)

• Laser annealing of p+ contact

• Possibility to use a specifically 

designed antireflective coating (MgF2)

• Pixelated backside (55 µm to 220 µm pitch)
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