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Fig. 11.  Simulated static characteristic of power diode. 

IV. CONCLUSION  
An analysis of neutron-induced SEB in Si power diodes has 

been carried out using a slice-and-view imaging technique. 
Unique annular microvoids were observed inside the devices, 
whose axially symmetric shape reflects spatially isotropic 
thermal diffusion. Analytical formulae for the local rise in 
temperature during SEB were derived from the thermal 
diffusion equation. The diameter of the damage region was 
theoretically estimated using these formulae together with the 
energy associated with Joule heating, which was calculated by 
TCAD device simulations. The estimated diameter of the 
damage region was similar to the observed sizes of the annular 
voids. Based on this diameter, the current density during SEB 
was calculated to be 2.9×107 A/cm2. This high current density 
corresponds to the positive differential resistance (PDR) region 
associated with secondary breakdown of the diodes. This holds 
for diode structures where the peak electric field can shift deep 
into the n+ diffusion region, if this region has doping density 
which is of a not too steep gradient dn/dx. These results support 
the proposed mechanism by which SEB in power diodes occurs 
due to thermal failure caused by local secondary breakdown.  
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