R RER : ND-IVIPMOZIARAICHEIIBSICHEERFEFDEH

MRBARARE : AKX 1598 RPAY AFRTHARN 203

HEHAFIEE (BARE) : KRKE. BEAREKE
HEAFEE (RER) : 7> 0 WS KZE., DIV IKE x QssEisgsmr U CREERaTuEs

-1 i
E.R0n~v|323 High

voltage

),
o

B&) :

B EENE. KEIEFRE. Ohvb, ACTITIRELZLDEST MR {ENNZFEMARRZF = SIHSSIC
[CEIMANFIEZS LB IR ZIERN CED. AR T, B LR/ SICREYFEZ2 KI&(CH_EU.
ENRSICHERRFZEIRT B,

=
o
)

Specific On-Resistance (Qcm2

103} .
ﬁﬁ%mg . | - loss
- DT ERE w0 | S AR
SICHEARZTFOERIEMEFOTLDIN, ZOMEEESICAEDRT > 2 )LMSAETRBHEL TS, Breakdown Voltage (V)
ZOERFFA LR/ SICREA OB EE RFEICEE T HRVNFrRIVIZENE(CHD . AFAFTTIE. B1: SICEEUSITI—7 /M2
1) S FIRE HBLUBE AR E BT R E RO/ PIIFEAZEROR

2) FHCE IS ZNHR T 20 CL 28 E M £

3) WHT 4> FoRIVRORY 1= 1A >N~ S3> AV BB g o 77 IS hawy Aoenenanen
OFRFTEREC. BROSEIRT I —THHEFEICEDFED. 5 sof  sicmosreT /7 /] RIS T
° 7J_7r.\‘>:1_ halbﬁﬁjﬁ’\wt/j")j E 100¢ / ] » i:} 100 Loss Reduction

= LhFIOIREITBEMESICHEARFEZRIRTENE ZDES 8 wf ) ] 8wl [ )
WA TEBNIAKRZ10~60%EKTEZDT, h—ARVZ1I-RSILCERNIC ¢ | s RN R A

Eﬁjﬁjé ° 357::\ EE‘,’;%\%%%EO)KTFEE/J \§E4bb7k;%§|§0)ﬁu Bﬁ(xg)%ﬁat Drain (or Collector) Voltage (V) Drain (or Collector) Voltage (V)
MDA LEFREREICERMI S, [2: SICBEUSINT—7 /U A DIREATAR OB




Semiconductor

R&D Project Title: UP-SiC: Unlocking the Future Potential of Silicon Carbide
in Power Electronics

Project Leader: Tsunenobu Kimoto
Professor, Electronic Science & Engineering, Kyoto University

R&D Team (Japan) : Osaka University, Prefectural University of Kumamoto
R&D Team (UK) : University of Cambridge, University of Warwick

X This project promotes collaborative R&D with UK.
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Silicon Carbide (SiC) is the true “wonder” material for power electronics. Its
exceptional field strength (10x that of Silicon) make it ideal for high voltage
and high power applications, such as inverters for electric vehicles, wind and
photovoltaic converters, and power supplies for Al data centres. Moreover, the
CO, savings enabled by SiC are projected to be an order of magnitude higher

10‘4;
than those provided by the most advanced Si technologies. However, despite C
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its impressive market traction with an annual growth rate exceeding 30%, one w0 Breakdo%/\(/)n Voltage (\1/?
major issue remains unsolved: the very poor carrier mobility (e.g. 20 cm?2/Vs) Fig. 1: On-resistance vs. blocking voltage
in the channel at the oxide/SiC interface. This value is 50x lower for SiC and Si devices
than in an equivalent Si device, negating the advantages of MOS-
based SiC devices and hampering its outstanding potential in < 200 < 500 SICMOSFET _ ve=1200v
power electronics. 5 _ 5 Loss Reduction
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It is the aim of this project to study in greater depth this interface fsi » %
using innovative techniques based on electron microscopy, propose  § ‘*f / ] 8 '/ Loss Reduction
novel techniques to enhance the mobility by 5x at the oxide/SiC § s0[ TReawctior) § o [ ]
interface and experimentally demonstrate disruptive device concepts = 1 SHIGBT N 1 SIHIGBT
in SiC such as high-voltage FINFETs which use quantum effects to & © 05 10 15 g o 05 10 15
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Y. Fig. 2: Present and targeted performances




