
SiC Road Map
～Future Society based on Power Electronics～

16th Dec., 2020

SiC alliance Planning Committee



Take off to the world with new generation power electronics

*Property of SiC Alliance, All Rights Reserved

1. Vision

2

Revised : 20th Oct. 2016

Promote Electric Powertrains
for Mobility of Ground, Sea, Sky

Realize the Ultimate Eco-Society

Establish Energy Networks
Maximize Renewable Energy

Create Competitive Companies  and Brand-new Markets

Commercialize around 2020

Maximize Renewable Energy

Eco-Friendly 

with New Function

or New System

Source: JR East

Source: Toyota Motor corp.

Revolution of System Design

Source: Toyota Motor corp.

Commercialized in 2015

SiC Characteristics make

System Design new
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2. Auto Mobile

2010 2015 2020 2025

l 2.5M l l l

l l l

used for Diode

l50kW/L l100kW/L

l500A/cm2 l700A/cm2

l l l

l~ 100/cm2 l ~ 10/cm2 l ~ 1/cm2

l l

limited luxury cars install
only to drive motor

Installation to
other types of cars

used for Transistor

l250A/cm2 l350A/cm2

other modules
Installation to

High Quality → Larger chip → Large wafer

l900A/cm2

l450A/cm2

l

l ~ 0.3/cm2

l

2030 2035

l

l

l1000A/cm2

l500A/cm2

l

l ~ 0.2/cm2

l

l

l

l1000A

l500A

l

l ~ 0.1

l

Lower cost
Higher quality

EV/HEV/PHV
Global Sales Volume

Performance

required

for Module
（power density）

for SiC device
（current density）

diameter

for SiC wafer

density of

killer defect

production

volume

SiC

installation

Phase

Device

Installed car
Sales volume

8M 20M 40M 80M 100M

1 K 0.4 M 8 M 20M 30M

Diode

Transistor

4 inch 6 inch 6~8 inch 6~12 inch 8~126~8 inch

1 K 20 K 80~100 K 200~300 K 300~400 

Source： Yole Develppement "Power GaN"; Fuji Economist Research "Market Perspective of Next Generation Power Devices2011";

DI interviews and analysis (estimated in 2011)

Revised : 7th Oct. 2020
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3. Super Express Train
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Revised : 20th Oct. 2016

*Based on commercial operation
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4. Industrial Inverter
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2010 2015 2020 2025

1.2kV
Device
(MOS)

Spec.

RonA

Eon+

Eoff

System

HV
Device
(MOS/
IGBT)

Spec. BV

System

●
2.0
mΩcm2

AC-AC Matrix Converter AC-AC High Voltage Direct Converter

Source: Fuji Electric, Nikkei, SIP

High Efficiency Inverter

●
5.0

mΩcm2

●
1.0

mΩcm2

●
0.75

mΩcm2

●
1.2kV

●
3.3kV

●
6.5kV

●
13kV

●
26kV

●
1.2kV
2.0mΩcm2

★

★★

★

★

★

★★

●
1.5

mΩcm2

●
3.5

mΩcm2

●35 μJ/pulse・A
(@Vbus=800V)

●25 μJ/pulse・A
(@Vbus=800V)

Inverter with Motor (Industrial)

Modular Multilevel Converter

Revised :5th Feb. 2018
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5. Switching Device
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202020152010 2025 2030

Low-
Resistance

High Speed

Process

Structure

Thin wafer

Enhance
mobility

High Current

High Voltage

Area

Thick Epi layer

8inch6inch4 inch

□8mm

100μm～10μm 60μm30μm

50μm

Planer-MOS

Trench-MOS

SJ-MOS

IGBT

Interface nitride New technology 1

0.6kV 3.3ｋV 6.5ｋV 13ｋV

□10mm□7mm□4mm

Current density 
(1.2kV)

Cell pitch 9μm 6μm 4μm 3μm

Ron･A (1.2kV)

250A/cm2 350A/cm2 450A/cm2 600A/cm2 1000

BV 1.2ｋV 26ｋV

5μm

□5mm

2μm

Large 
diameter

5mΩ･cm2 2mΩ･cm2 1.5mΩ･cm23.5mΩ･cm210mΩ･cm2

Revised: 9th Sep. 2020
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①
②
③

Frequency adaptation 20050kHz 100

④

Passive Component Road Map
Updated on Dec. 16, 2020

CY2035CY2020 CY2030年

Operating temperature 125℃ 150

Permeability 1.31 1.2

❶
❷
❸
❹
❺
❻

Capacity density 1 1.5 2.0

Breakdown voltage 2.51 1.5 2.0

Operating temperature 250150℃ 175 200

C
a
p
a
c
ito

r

C
e
ra

m
ic

Capacity density 1.31 1.2

Breakdown voltage 1

Operating temperature 150105℃ 125

❶
❷

F
ilm

(Notes)Target value with arbitrary unit have reference “1” in 2020.

Non-disclosure

Non-disclosure

Non-disclosure

Non-disclosure

Non-disclosure

Non-disclosure

Non-disclosure

❶❷❺

❶❷

❸

❻
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Inductor and Capacitor for Power 

①

DC

②
④

③

❶

❸
❷

❹Noise filter Capacitor
(Not shown)

❺Gate driver capacitor(Not shown)
❻

ACDC

DC
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7. Wafer
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Revised: 9th Sep. 2020
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Si
（ＣＺ process）

Si
（Power device use）

SiC GaN
Si

（Float-zone silicon）

-150mm
Thickness: 350um/500um
Resistivity ： 0.025Ωcm
MPD: ≦1/cm2

-100mm
Thickness: 350um
Resistivity ： 0.025Ωcm
MPD:≦1/cm2

-200mm
Thickness:500um
Resistivity： 0.025Ωcm
MPD:≦1/cm2




