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Current flow in semiconductor devices with S-shaped current-voltage 
characteristics can exhibit various stationary or non-stationary current density 
patterns. Examples of such devices are electrostatic discharge protection devices or 
power devices subjected to high current pulses of nanosecond to microsecond 
duration. These devices have npn or npnp structure and operate in breakdown or self-
sustaining mode. The free carrier and thermal distribution in these devices can be 
visualized with ns time resolution using Transient interferometric mapping (TIM) 
technique, based on measuring changes in semiconductor refractive index. In this talk 
I will review our analysis of “stationary” current filaments, current flow instabilities, 
spreading fronts, thermally-driven moving current filaments and destruction events in 
Si devices, with few examples of GaN and diamond devices. 
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