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VDMOS Single-Event Effects
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VDMOS Single-Event Burn-out
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Single VDMOS Caell
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Simulated Current and Temperature

LET = 60 MeV-cm?/mg
V=0, V4 =100 V
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3D Structure of VDMOS Cells
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Simulated Current and Temperature

LET = 60 MeV-cm?/mg
V=0, V4 =100 V
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Frame-by-frame Analysis
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electron/hole density -- 10ps

LET = 60 MeV-cm?/mg
V=0, V4 =100 V
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electron/hole density -- 55ps
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electron/hole density -- 120ps
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electron/hole density -- 500ps
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electron/hole density - 1.35ns
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electron/hole density - 2.1ns
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Density [cm-3]

electron/hole density -- 500ps
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Impact lonization -- 500ps
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SEL in Low-Cost LDMOS Process
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Variants of LDMOQOS




More Variants of LDMQOS
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Layout of Unhardened LDMOS
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3D Mesh of Unhardened LDMQOS




Calibration: BV curve
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Current Waveforms after Particle Strike
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Potential Profile w/o Latch-up
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Potential Profile after Latch-up
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Layout of Hardened LDMOQOS
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3D Mesh of Hardened LDMQOS




Current Waveforms after Particle Strike
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Experimental Result

» Used 1n a circuit with V- Vg =30V
40V nLDMOS biased at Vds ~ 12V

* Heavy-10n experiment
e Ta* with LET ~ 80 MeV-cm?/mg
* no SEL observed after fluence of 107 /cm?
* no SEL observed with V- Vg =36V

» Attempting Laser-simulated SEE experiments



Hardened LDMOS in PDK
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Ssummary

* SEB in VDMOS and SEL in LDMOS

e similar basic mechanism:
 Positive feedback between BJT and impact ionization

« VDMOS

e latchup propagation to neighboring unit cell

« LDMOS
« lateral propagation less likely

* Hardening LDMOS

* interleaving n+/p+ in source region
* spoil BJT gain



