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Carrier generation in semiconductors by the 
impact of a charged particle 
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Baumann, “Landmarks in terrestrial single-event effects”, NSREC 2013 short course
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Classic test facilities
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There is another way …
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SEREEL2 pulsed laser SEE test system
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How do they compare?
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• Many studies have showed that HI and PL SEE testing give very 
similar results but a quantitative equivalence remains elusive

• PL cannot yet be used as a blanket substitute for HI SEE testing
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• Factors influencing HI testing:

- Ion species - Trajectory

- Energy - Material composition/geometry
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• Many studies have showed that HI and PL SEE testing give very 
similar results but a quantitative equivalence remains elusive

• PL cannot yet be used as a blanket substitute for HI SEE testing

• Factors influencing HI testing:

- Ion species - Trajectory

- Energy - Material composition/geometry

• Factors influencing PL testing:

- Wavelength - Pulse energy

- Pulse duration - Spot size

- Material/doping - Surface preparation

- Metallisation - Beam focus
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Practical implications

• PL testing can reproduce nearly all types of single-event effect in 
silicon, except SEGR

• PL testing also replicates effects in WBG materials (SiC, GaN, etc)

• Limitations exist for parts with many metal layers and stacked 
die
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• PL testing can reproduce nearly all types of single-event effect in 
silicon, except SEGR

• PL testing also replicates effects in WBG materials (SiC, GaN, etc)

• Limitations exist for parts with many metal layers and stacked 
die

• PL v. HI as a screening tool

– lower cost

– better availability

– higher throughput e.g. via unattended operation 

– consider effects seen under HI and not PL (and vice versa)
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PL applications
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SEL/’micro latch’ effects
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Ott, SEE/MAPLD, 2024
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Heatmap of SET response
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Ott, SEE/MAPLD, 2024
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Use of PL testing for space qualification
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