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ElZR 52 REEHUHESRESRENRSMBMEFHNER

EV/HEYV will represent a major part of IGBT market in 2021

Shares represented by EV/HEV at IGBT level Shares represented by EV/HEV at IGBT level
as of 2015 as of 2021
Others
79%
*Yole Développement forecasts
(Yole Développement, June 2016)
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< Field Failure analysis flow |

Loss of information
Risk of financial claims
blocks technical cooperation

E
w
=

[ Risk to generate failures ]

C

h

[ Awareness and technical capabilities ]

__4—1_

[ Field failure rate

4 —é—__ k2

4. RENFHFARNILAEEE

(1) BAREIFFEESZ

NEBELERAEFSRLBRXBAESH, 21320 SEMNFAFRXEL 2R, EFEA@E
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BB FRENTE.

EARFIENLEY, SCHMERNTENAEEZE, EEsHSEK. SEE. Wi
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® SiC #MEEMZMMNRS, FEIEER[TUEERNL

® SiC SRHIUINEZE R DIEHRETR

® SiC SBAMIEIRFET D — PR BABEMNTK |

® SiC #HUMH—PIRESLEABE.

S5MER Si £SEAELL, SIC ¥SEEFRIE. sSTE . STHE KRS R TIERIRHE,
XA7T SIC ZIREM SIC BAENE SICEEE, $ERS, BELRT ZRATIEREBME
BEBETI., RUESEEEEEM. SEMSENTERE. EHZTERMTLEREFEH
BESRHEERESRXESH. S ENSE=AEMNMLE, IXUELERESHL. Nk
DIESEIE LR

BRl, iR ET IV AERERENYE THRABELE -2 AN AREH, (ke
SHIERTFIE R ERG/ASTE 2015 £ 9 AERA XL T £ SiC AR KK X FhR
BBy HEV/EV B %R, SR ME~ B, #-Re9B D IRFEEIR 60%, HEEIRTH
BAOREY REITH 246, BMTIIMKERTY, MURESINEMERE

(2) B A5 PCB (Printed Circuit Board) #9%Z&

MTEMR, BERARNEZREM, SH=) PCB=) &#=) FRE ISR AM
. EENERANTBALRE, FAETRIZENRHNRE, SREPERERH
BIRHARR S, ERITHASHEAE®R T —RIINEL, RS ZRETS
AR

® AR A EHER

o IHHEFA

~
>
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® EMBIARRESSEIIMIYIMEL S
® FEoMCHERE, BRAKY BEXME BENOMPRSEST

% 55 MARNEET GEHS PCB EA)
Embedded IGBTs/MOSFETs in PCB

E U‘. Cu-Via ' ‘U

sinter
—

layer

Cooler

- — . _ -

Cu-Via SHIGBT FR4

Sinter layer Cu- Lew!rmle

Source: Project HI-LEVEL

Main Tasks: Development of production process, test of

failure mechaninsm, thermal connection

(3) DERFLZEIIBE

Wi LB FEWVHBRERER TR L. = mE TR BIEF R, BT HER
AEFVEERBNEIER, FEFSERMESH URRETHARL, ARETXM
R E S W XREBAT AT ANSELERE (BRI EER T 23K IGBT HN=7
Z—ME), RMERNREFRE, HEEZEMMMENRERENRB TR AAHIEE.
2016 F, ARMEPELVEKBTEMHREFERS, TEBETAEBLTR, FANECEILA
THRE B ARG RE M
ESF—RNEENAE KYTHREFHEN, LML TBRERBET IGBT HEK

ERERVRMEL T EH AT,

El#& 56 REMNRBFERAUEES T

Consolidation of power electronics landscape is ongoing

Level of integration

Inverter

Jevice and
module

Wafer

Non

Acquisition of part of Alstom activities by GE

i~ Acquisition of Dynex by CSR

7« Acquisition of Vincotech by
Mitsubishi Electric '

TranSiC by Fairchild

M 2015 )
/ ZU10

T Acquisition of Gamesa by Siemens?
Acquisition of International Rectifier by Infineon

Acauisiion ot 7= Offer of acquisition of Fairchild
U OO by ON Semiconductor

Sales of OKMETIC silicon business to
China’s National Silicon

Y Sales of TOPSIL silicon business to
GlobalWafers
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Bz 57 MMEY ZEV RESHESTHIFEE EPA FUNAIARR 5 FHEXER

" “ZEVRegulation Likely Compliance Scenario
and Current Sales in California

300
)
B 250
]
3
E 200
3 BEVS+FCEVs
& 150 =
@ Current ZEV Sales
2 (BEV/FCEV+PHEV)
@ 100 4
2 Current
g PHEV
£ Sales PHEVs
50 + A
< )\
" > ™ e} © a N S ) "2 Vv % D Vel
Y Y Y 4 oY % oY 5 % V Y V v V
L M G S M A I M A A M S S
BEV = Battery Bectric Ve FCEV=Fu lectric vehicle,
PHEV = Plug-in Hybrid Electric vehice
EB= TZEV Model | «E®= BEV Model | #E® = BEVx Model | «E®= FCEV Model
™ I I N
2018-2021 MY
. S
£ R
H
H
ggi AR B B | B | B
o F
(=}
@ _
KEY g 5 B | «»
R 1 & &R | n AR | AR | B
B 2 =
[] AR m R
3 L 4 ] AR | B = Y
] D | EB
D 1 - d B | B - | B
Multiple
Makes 1020 | 2030 | 3040 | 40-100 | 100-150 | 150-200 | 200-250 | 250-300 | 300-800
Electric Range (EPA Label)

1.2 BMAIRE

MONAIIRRIERE Z, BAMMEMBILEE, XENF/LMER —MERELERAE
AREPNIN—HTRBRBERRLEN, —Br2ETERMENER, T —E2ETE
[EENEER. B0

A) BFFBI&IE (commitment)

2017 F£ 7 B, EERIERRKEHRET-EE (Nicolas Hulot) FRk7x, AL (ERHE)D
BFR, AETTRIM 2040 £H4E, SEELEHEERHENEGRE. BEXEBHE HIREX
—I1T%), REFT 2040 FReEEERHMERRE.

B) LMW

2016 F£ 4 B, W=% LRAFRE, BRM 2025 EF R I AAEHEEZSARIH
LeHR%E. 2016 £ 5 B, {DagensN ringsliv) RIEFME AN FZEB R —EEZM 2025 F
EEIERHAFEHEE, BEXEAERENAE. B, 2016 F£ 10 B, #HEEE (RHERT
RiE, EEBFSIRISERITT 2030 EEZEEHRNRIEENRE.

C) B E3EHE

MEEEN—EB, BT R AIEERN ES R EHRTRS .
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Bans/charges for polluting cars in Europe

UK: new diesel ﬁ Oslo: diesel cars

& petrol cars temporarily banned in
and vans early 2017

banned from London: £12.50 charge for all but
2040 newest diesel cars from 2019

E’France: new diesel &

*Paris petrol cars to be
banned by 2040

y-3

& . Barcelona: cars more ’
M than 20 years old
banned from 2019 *Athens

*All diesel-powered cars & trucks banned from 2025
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EUROPE H108 S4% 1.4% 45% meemil fiernppaa—id
H1-16 39% 3.5% 58% 1l H
H1-17 35% 5.2% 60% : 1 :
] i e
Diesel UK ! '; i i
AFV 108 a3 o7 sen L T BALTIC
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Gasoline R an . -t H108 3% 0.4% 65%
Lo 17 ad H1-16 38% 31% 59%
‘ 1 H117 34% 5.4% 60%
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: \
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