2nd DRD3 week on Solid State Detectors R&D

Contribution ID: 61 Type: WG6 - Wide bandgap materials

RD50 GaN Schottky Diodes Fabrication at IMB-CNM
- Preliminary Results

Thursday 5 December 2024 09:40 (20 minutes)

Wide band-gap (WBG) semiconductors, specifically SiC and GaN, have shown increasing use in industry as
transformative innovations for high-efficiency and high-power electronic devices. They stand as some of the
most promising contenders for a new generation of semiconductors that could overtake Si in certain fields.
Due to this greater commercial use, developments have been made in the growth of WBG substrates, display-
ing fewer defects. This opens up the door for wider commercial applications, one of the most encouraging
being their use as radiation detectors. Specifically, for high energy physics and space applications. Some prop-
erties of WBG semiconductors like high radiation hardness, high thermal stability and high signal-to-noise
ratios are fundamental to these applications [1]. Despite their advantages, considerable work remains in char-
acterizing and optimizing these devices to enable them to replace silicon in certain domains, as in radiation
detectors applications. GaN’s main advantages extend from its high band gap (3.4 eV) and high Ga-N bond
strength, suggesting both high temperature and radiation resilience. A few reports have assessed the useful-
ness of GaN as radiation detectors, specifically as a-particle, x-ray, neutron and electron detectors. Though
many of these have been shown on a GaN eptaxial layer grown on Si, SiC or sapphire bulk. It is still not fully
understood the extent of harsh environment robustness and radiation detection efficiency of GaN on GaN
devices [2]. As aresult, adoption of GaN technologies in high-radiation environments, such as the future FCC
at CERN, requires a deeper understanding of radiation effects on GaN devices [3,4], so as to propose possible
strategies to enhance their radiation hardness.

In this work, basic Schottky diode test structures intended for radiation detectors studies have been fabri-
cated on non-intentionally doped n-type epitaxial GaN layers grown on 2-inch diameter bulk GaN substrates.
The design of the Schottky structures include different layouts, with different sizes, geometries and guard
rings. Preliminary electrical characterisation of the devices, including before and after first Schottky metal
annealing step (required to stabilize the properties of the Schottky contact) is being carried out by means
of current-voltage (I-V) and capacitance-voltage (C-V) techniques [5]. The obtained results and performed
analysis will be given at the Workshop.
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