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Charging Power vs. Charging Time Max. Charging Power for Selected EV from
Major Automakers
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650V-rated device 1200V-rated device

The performance and price difference (in %) between 1,200V devices is lower compared to 650V devices*

*Not to scale — for illustration only
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CHARGING INFRASTRUCTURE: SiC Implementation

Shorten charging times by fast direct current electric vehicle charging for 200 km

20kw! 50 kW 150 kW 350 kW

{2 subunits? of 10 kW) 3 subunits? MID!mluchI (5 subunits® of 30 kW sach) {6 subunits of 60 kW each)
\ -
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The higher the electric charging power, the higher the interest in SiC deployment in the charger business.
Source: Infineon

SiC To reduce the volume

Small power building blocks = discrete can be used? Trends towards larger power conversion units = modules

= 300kW = 300kW

B3 SiIC MAESL S HE. KK, EEREMHTBIIKIT.
(kIR : Yole Développement, Power SiC Materials, Devices and Applications 2020)
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FHRBYNZBIHEEE T AN EZRER © AT AC/DC ##R EzN3UaTH (AFE), XX DC/DC #ik

fr. AFE NEBMZAEVBMRAS =B /], R ERET%, BEE DC/DC REGHER VBN E
Bt R SRR PR AR [E .

ZEHHFHEA (OBC) BERBEN 3 kW & 22 KWHIAESR, FEAFNEXRHA 15 kW = 30 kW BytELR,
HEHEESLIBERTH 150 kW, REIFEHRE 350 kW, B SIC 224, HEMBIRAFINEN, WOk
TABEENBET D 60 kW HEEE S X— B 4% (B3).
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Wolfspeed IR T #Zasfth, X3F EV i AIIXLE#E3E - 1200 V MOFSET B R _RENEE~ %
%A% . Wolfspeed B 1200 V PEHTEL E S =48 (C3M) MOSFET &%, HFEHRTEE N 72A E 115 A,
S3BEE (RDS(ON)) 4 350 mQ & 16 mQ, FHxE%EiE A 150°C 5 175 °C,

XL A T AR TO-247-3 WIRAALE) TO-247-4 5 TO263-7 £3, HIF/RCGER S| HIhEE T B
TR LERE R SIC BR1FAIMERE .
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Wolfspeed FfRMHZEixIt, IR IT THEFEESmEMNE. X7 RNIRHO EV BB,
REFFRT =D 22 kW FRRTTR, HPEIET — AFE M— 1 R7EH DC/DC #as, BT IAATEH
FEBEYL, XETAAE DC R FEEBY A B IRRER (Bl4).

MNSZRITIRNE ST, TXHFNEEEM=EEE BEEHEZBNTEEELEENS
K, MREATF DC PREFRBEAYLAY 200V = 800 V I/ H &, IMEREREEIF EV # 800 V EV,

AFE 1 DC/DC ZITHIRJEM A TRRIFF BT HSs, FMH11E9 UK B frEEE BV ISR A,
540 ESS. UPS AH M TWHRERRSZE.

fair 3{HACHIATEH 1HACHATRE BB AR
MINBEE 304Vac~456Vac 90Vac~277Vac 300Vdc-800Vdc
e 200-800Vdc 200-800Vdc 220Vac
MEINE 22kW 36A max 6.6kW 6.6kW
OBC IE{EE >96% >96% >96%
DCDC IEE & >98.5% >98.5% >98.5%
DC BB E 650V-900V 380V-900V 360V-760V
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1200 V SiC =2 FH M REF fal th it

7£ 45 kHz 3R T~ T £/ CRD-22AD12N AFE (BI5, A) XA 7T —ME BT, REFXEE
BFESNIER, BFENERNGSIFEMARIER, XA EZEERELIAI6-IGBT (six-IGBT) B
B, IGBT AEBEENXAE, BHET IGBT BEHAMNGEFXRESIERM, HIEKMRE 20 kHz AT,

AT KIS FRIMEFT R AR, HIBINESMY 650 V Si = SiC s8R, XM T-8 AFE #$h.
EFEIRNE XHE—KEZAMNE KNMEFEEZHENBG. EENBHIMUEXESHRZRK

T-type ACDC Converter 2-Level AC/DC Converter
DC-link MOSFET
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Si to SiC for higher efficiency and higher power density

&5, 22 kwX @ FE BT

CRD-22AD12N X F T TO-247-4 %49 1200 V. 32 mQ C3M0032120K SiC MOSFET, X EETF KAM
MRS PFC BB, $RMEAEXKAY200 KW/m3 THERIRFE R E(Py). 68% FIHE DC R E UK iS4 300 kHz
MEMESEE, MK T RFHAEHR.
C3M MOSFET 5 RERIIZFITIR, EHIZREB Si e, FHREUT

s SIMEBHEAL KW/L
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6. CRD-22AD12N 24817 98.5% &K

AT EFBEYA DC/DCIAZIPAFRIMREKT, FERERMNZ BRI 650 V Si 5 SiC srfF—ifE
o BlanET7RIRE R RES. Si 650 V s8R TT SRR At 80 kHz E 120 kHz FIFFRENESTHE,
FEEZHEMNTXRNERS R, EENRERNANEERMNIGRES, ERAXESHNIBIFE.

X F Wolfspeed C3M0032120K ] USSR EFHY M4 BE I K 140 - 250 kHz B9FFXZIRSERIA, MMt
XRENE ERENMITH.

CRD-22DD12N DC/DC #R#E#H 7 BAE RIAEH HZH SR CLLC 1BIriEikes, LI 7 IRIAL . BEE
. BENESERNENELRERA. HAFIILMTIEESE. KERXH, MHRERHTRE
MFEMEMABZTIL EMI, FIEXEMLIMNEZHEEEF D HENNERGRNERNRGERAK.

650V Si or SiC Solution » 1200V SiC Solution
Cascade Converter SiC Based Single Two level Converter
A8 7S wosrer ZS‘EP ﬁl— 1200V SIC

Lt Output (1
EE H voltage W)

E7. RELTIREE (£) BFEMERIEER 80 - 120 kHz, F EEEE ZHENFF X MR IRENEE .
1200 V SiC #a#h () WE AKERE, FFRIESERE A 140 - 250 kHz, BIRFEVHEMNIBH.
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‘CREE® C3M™ SiC MOSFET
‘C3M0032120K
TO-247-4 Package

8. CRD-22DD12N 5 AFE 313 /K 45 IT &L

O 3k%A 380 - 900 V N E AT EEANEESEE, & 200 - 800V ERBHEESEE, Mo 58
HBFI=48 AFE &EifE—iE,

FLAE AFE, ZIRTIFFHEFMMEN@ER., FRE 8 kW/L NEIhEREE, R > 98.5% 5K

B4 Sic i

¥ AFE #1 DC/DC #RAEEHE—E, TR THES TS EAEMNEZME (K9).

22kW Bi-directional Charger | SiC vs. Si Summary Performance

System Benefits Breakdown System Cost Breakdown

SiC System Si System

System cost - 21%
comparisonl’ ' 5y wGate Drivers

@ Thermal Mgmt/Enclosure

Peak system ‘g % 13% 4 Capacitors
efﬁciency [$] 16% @ Magnetics DC/DC
CIEJ w Magnetics AC/DC
= "7" w DC/DC Seconda
Power dens"y % - # DC/DC Primary "
10% 5% wAFE MOSFETs
[1] for power stage components only (power switches, passives, thermal management, etc.) Other
components such as controllers, sensors, elc. can also contribute to cost disparity 10%
- 10%
SiC Solution ‘ Si Solution
E9. ¥ CRD-22AD12N AFE 5 CRD-22DD12N DC/DC HEAFER, TRER 15% M ERGEAA,
RS 2% RGEHE, 1_E 500 hEBE,
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BE&E EV EEER [xEAm 800 V 1A, 1200V SiC FFAANX LI 15 A4t B FrFc B B BRI FTEY EV 4244,
B it AW EFEENEEMEEE V26 N A BT HAE.

Wolfspeed 2 TH2H{ 1424 CRD-22DD12N DC/DC &%4x FiF CRD-22AD12N AFE f9i%it, BT X
A3 SiC srffLbZ Si st FA9E LSS, BRERREBARGHA. BREESMHNRT. RERGHE.
BRI A RIEESE, T BE o] BB IR R SR T A G587 i i B )

EZER, #iFE WolfSpeed SREFAREXRTE :

https://www.wolfspeed.com/applications/automotive
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