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What is Bonded substrate?

Objective

Our research has focused on the novel substrates “Bonded
substrate” [1] [2]

Structure
* A stacked substrate with two different SiC polytype using
direct wafer bonding technologies

# There are few studies that developed the devices on

bonded substrate device, especially MOSFET Single-crystalline substrate
We fabricated a DMOSFET on a bonded substrate and i N
demonstrated its characteristics comparing with that
on a single-crystalline substrate for the first time

Bonded substrate

Previous Studies
* Suppression of forward-bias degradation for PiN diodes
(Fig. 1) [4]

» Simplified processing of the backside metal [3]

How is bonded substrate produced?
(cf. https://www.sicoxs.com/en/product/)
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* Comprising of an extremely thin (submicrons)
monocrystal 4H-SiC layer bonded to a low resistivity
polycrystal 3C-SiC substrate (i.e. Untransparent)

, ; | * Lower resistivity than Single-crystalline substrate
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Fig. 1 AV, of the PiN Diode and results after forward testing !
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Experiments

DMOSFET fabrication

* 1.2 kV-class DMOSFETs were fabricated on a 4H-SiC Single-crystalline
substrate (mono-MOS) and a SICOXS bonded substrate (bonded-MQS)

* The fabrication conditions and device structures, including the drift layer,
were identical for mono-MOS and bonded-MOS

Measurement and characterization

» Static characteristics, Reverse-recovery characteristics of the body-diode

* Forward-current stress testing, High-temperature reliability testing

Resistivity : <20 mQcm [4HESIC(Mono) Thickness : < 1um
Total Resistivity : 8§ mQ cm

4H-SiC : 350pm 3C-SiC(Poly) : 350pm
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Static and dynamic characteristics of Body-diode
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» The V; almost did not change in the bonded-MQOS
» Shockley-type stacking faults on the bonded-MOS were
not observed at all (No bipolar degradation)
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Fig. 5 Flowchart diagram of the Fig. 6 AV, of the body diode after
forward-current stress test forward testing
Fig.7 PL i;agig results after the stres§ testing (Band-pass filter = 420nm)
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Fig.9 Each characteristics values (lpgg, BV, lges, Vi) after Burn-in testing
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