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Study on Characteristics of an IGBT with a New Buffer Layer
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Abstract:
voltage rated field stop IGBT(FS-IGBT), the buffer layer of proton implanted IGBT(PFS-IGBT) was proposed and

studied emphatically. Another two kinds of layers were introduced to compare the characteristics. The buffer layer

In order to reduce the difficulty of ultrathin wafer process and improve the switching behavior of low

of PFS-IGBT had a thickness of 20 to 30 pum, formed by multiple injections of proton. It had a plurality of
concentration peaks that decreased successively from the back to the inside of the chip. FS-IGBT had a buffer layer
with a thickness less than 5 pm and a relatively high doping concentration. Linear-doping field stop IGBT (LFS-
IGBT) had a 20-30 ym buffer layer with a linear concentration variation from the back to the inside of the chip.
Based on 600 V/40 A trench IGBTs, characteristics of the IGBTs were analyzed. The results showed that PFS-IGBT
could achieve an optimal doping file through adjusting the dose, energy and implantation number. It had more

smoothly switched current waveforms and stronger short circuit robustness compared with the FS-IGBT.

IGBT; Proton implantation; Field stop; Switching characteristics; Short circuit robustness
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