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Objective What is a Bonded substrate?
Our research has focused on SiC bonded substrates. A structure in which an extremely thin (<1 um) 4H-SiC single-
* Reduction of on-state resistance in 1.2 kV DMOSFETs [1] crystal layer is bonded to an n-type, low-resistance polycrystalline
* Suppression of switching loss in body diodes [1] 3C-SiC substrate by surface-activated bonding.
¢ Reduction of forward-bias degradation in 1.2 kV DMOSFETs and PIN diodes [1-2]
In 3.3 kV devices, drift resistance dominates the total on-resistance, o P”"““"’”‘ ¥ /) I

limiting the benefit of bonded substrates.
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Experiments
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Results Forward-current stress testing & PL imaging results after the test
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current stress test forward testing
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Fig. 4 Temperature dependence Fig. 5 Reverse recovery Fig. 6 Temperature dependence [R N PR R PRY TS T T R T Q,, and suppressed SSF expansion,
of .-V characteristics waveforms of the body diode of Q,—I, characteristics suggesting lower minority carrier density in the drift layer.
V,increased with temperature At 175 °C, Q,, was 30% lower for the bonded device The 3.3 kV-class device showed behavior similar to previous
in the bonded device. than for the mono device. bonded-substrate studies [1-6], which may be attributable to
] ) trap-induced lifetime reduction in the bonded substrate.
These results are consistent with pre
implantation shortens the carrier lifetime in bonded devices. [3-6] Further research is needed to elucidate this mechanism.
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The bonded substrate showed improved body-diode behavior, including reduced Q,, and
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