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ELECTRONIC STRUCTURE OF GaN

Crystal Lattice for GaN: Wurtzite [1]
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Band diagram for a GaN

Lateral GaN FET device structure [2]

Band diagram for a GaN FET devices [3]
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Material properties for Si, SiC, GaN & β-Ga2O3 [4]

WHY GaN?
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WHY GaN?

GaN

Higher 
Frequency

Higher 
Current

Higher 
Voltage

Higher 
Power 
Density
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RADIATION SEE VALIDATION

What does this 

mean? If there is no 

necessity a Product 

Change Notification 

(PCN) affecting 

manufacturing 

process there is no 

need to test again

GaN technology being not fully 

mature yet, sampling size 

recommended may need to be 

revised case by case until it has 

reached a better stability
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DEVICES UNDER TEST CONDITIONS

Parameter Symbol Reference A Reference B

Drain to source 

voltage
VDS 200 V 200 V

Drain to Source 

On Resistance
RDS(ON) 8 mΩ

10 mΩ

Drain to Source 

Leakage Current
IDSS 0.15 mA 0.1 mA

Gate Threshold

Voltage
VGS(th) 1.1 V 1.4 V

Lots tested

-
2 lots were tested: 

A-1: 7 pieces

A-2: 5 pieces

2 lots were also 

tested:

B-1: 4 pieces

B-2: 19 pieces

Normally-Off N-Channel devices

Image of how the samples were tested

Facility Ion DUT Energy 
[MeV]

Range 
[µm Si]

LETSurface 

[MeVcm2/ 
mg]

UCL

84Kr25+ 769 94.2 32.4

103Rh31+ 957 87.3 46.1

124Xe35+ 995 73.1 62.5

RADEF 126Xe44+ 2059 157 48.5*

*The test was conducted in air with a 75µm Kapton foil to increase the LET to
62.5 MeVcm2/mg
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DEVICES UNDER TEST CONDITIONS

EDX pattern across the section

TEM image for a sample from lot B
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Equivalent SOA from lot A-2

RESULTS FOR REFERENCE A
Equivalent SOA from lot A-1

Runs for all tested Reference A parts at VGS = 0 V

Fluence = 1.1E+05 – 1.5E+06 [ions/cm2]
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SOA Intra-lot variability (VDSmax):
• A-1 lot →

20% @ 46 MeVcm2/mg (80 – 100V)
12.5% @ 62.5 MeVcm2/mg (70 – 80V)

• A-2 lot →

0 % @ 46 MeVcm2/mg (180V)
17% @ 62.5 MeVcm2/mg (100 – 120V)

SOA Lot-to-lot variability (VDSmax):
• A-1/A-2 lots →

47% @ 46 MeVcm2/mg (80 – 150V)
42% @ 62.5 MeVcm2/mg (70 – 120V)

RESULTS FOR REFERENCE A

GS
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Runs for all tested Reference A parts at V = 0 V
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Runs for all tested Reference B parts at VGS = 0 V

Fluence = 1.1E+05 – 1.5E+06 [ions/cm2]

Equivalent SOA from lot B-2

11 25/03/2025 © Copyright Computadoras, Redes e Ingeniería, SAU (CRISA) 2025 / GaN FETs destructive events: Lot-to-lot and intra-lot variability – ESCCON/ACCEDE 2025

RESULTS FOR REFERENCE B
Equivalent SOA from lot B-1
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RESULTS FOR REFERENCE B

SOA Intra-lot variability (VDSmax):
• B-1 lot →

25% @ 46 MeVcm2/mg (150 – 200V)
No data @ 62.5 MeVcm2/mg

• B-2 lot →

0% @ 62.5 MeVcm2/mg (240V)

SOA Lot-to-lot variability (VDSmax):
• B-1/B-2 lots →

38% @ Different energy (150 – 240V)

Runs for all tested Reference B parts at VGS = 0 V
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CONCLUSIONS
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1. GaN properties are key to develop the power solutions demanded by the market.

2. Our SEE tests results show both lot-lot variability (up to 47%)  and intra-lot-variabilty (up to 25%) in VDSmax 

which cannot be fully explained by the device traceability.

3. If GaN technology is to become baseline in industry for power solution applications, we would like to suggest 

further consideration to be given to the following:

– Achieving better understanding of the built characteristics differences between “bad” and “good” lots leading

to the observed variability => establish non-destructive screening methods (work in progress at Aribus Crisa).

– Case by case adaptation if needed of existing test standards until the technology has acquired a maturity 

comparable to "older" technologies.
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