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PAST DEVELOPMENT

...from VDMOSFET to IGBT...
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FUTURE DEVELOPMENT?
...from SJ MOSFET to SJBT...

never!

IEEE Trans. El. Devices
Vol. 53, No. 4
pp. 884 -890
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BIPOLAR SUPER JUNCTION CONCEPTS
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BIPOLAR SUPER JUNCTION CONCEPTS

© ABB Group - 6 -
23-Jan-07

Example for SIBT numerical grid
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SIMULATED SJBT CHARACTERISTICS (1)
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SIMULATED SJBT CHARACTERISTICS (2)
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Icin A @ 400K
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SIMULATED SJBT CHARACTERISTICS (3)

SJBT turn-off losses as low as 10 — 20% of IGBT losses
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SIMULATED SJBT CHARACTERISTICS (4)
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SJBT short circuit capability similar to IGBT
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UNDERSTANDING THE SJBT (1)

buffer doping variation — effect on on-state
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UNDERSTANDING THE SJBT (2)
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UNDERSTANDING THE SJBT (3)

SJBT on-state: carrier distributions V. =3V, T=400K
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ELECTRONS IN THE SJBT: V.., =3V, 400 K
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HOLES IN THE SJBT: V.., =3V, 400 K
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SIBT EQUIVALENT CIRCUIT
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ECONOMICALLY VIABLE SJBT

1.2 kV hybrid — structure consisting of

-partial SJ zone with moderately high columns

-partial PIN zone with n--doped base region
-> spin-off: latch-free IGBT
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SUPER JUNCTION MCT
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BIPOLAR SUPER JUNCTION CONCEPTS
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WHY SIMCT (1)?
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WHY SIMCT (2)?
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PERFORMANCE COMPARISON (1)
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PERFORMANCE COMPARISON (2)

Eoff in mJ @ 100 A, 600 V
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SJBT APPLICATION
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CONCLUSIONS
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Bipolar super junction power device concepts

e feasibility proof ( numerical simulation )
diode ( early published work ) SJBT SIMCT
e realization not interesting to date
technology complexity

limited blocking capability
competition for CoolMOS and IGBT




OUTLOOK
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Wide bandgap ( WBG ) bipolar super junction power device

* low EPI thickness
 wide cell pitch

e high-a, saturated BJT
 dual unipolar mode
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