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Defects and Gain Degradation in pnp Si BJTs Irradiated with Different Mass Particles
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Abstract

We use deep level transient spectroscopy (DLTS) to explore the defects created at the base-emitter junction of pnp Si BJTs by different mass particles. We found that V2* and E5 defects dominate the gain degradation whereas VP only has a small contribution.
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- We matched late time gain degradation to translate ion-to-neutron fluence
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We adjusted the incident ion beam energy for He, O, Si
and Au ions to produce the maximum number of defects [
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- We have used ion beams to match the amount and kind of defects that neutrons produce in:
- Si BJTs irradiated with a silicon ion beam

- We matched amount and type of electrically active defects produced by
neutrons using ion beams at EOR conditions
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What is the effect of ion species at EOR? Isochronal annealing study on matched vacancy conditions
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Clustered defects E4/E5 varies with

on Mass match gain degradation conditions

- Clustering is responsible for low VP because there are fewer single vacancies
available to form VP

—> Different gain degradation produced by different mass particles for
matched DLTS deep peak height

- Clustering defects such as ES are responsible for gain degradation, not VP




