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Output Power

BEV

< 11kW today, migration to 22kW
for faster charging

AC Input 1-phase / 3-phase
DC Fast Charge Bypass Yes
Cost Higher

<=400V today, some 800V,
wider adoption of 800V

Battery Pack Voltage

R1: BRI REOBCRARER,

Battery pack voltage

Charging current

State of Charge

cC CCorCP CV mode
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E2: 410VEEE 7 thAR MBI TR Lk, (B A2RIR: ZFRETND6318-DXX1Y “On Board Charger (OBC)
LLC Converter™ )

“Total Power”
Apparent Power
(S) = Volt Amperes = I°Z

Reactive Power
(Q) = vars = (X, ~Xg) 12

Y

Real Power
(P) = Watts = (I°R)

E3: E=A. (BFRE: RFHFFEAN-420473X14 “Power Factor Correction (PFC) Basics” )
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PHEV or FCEV

< 7.2kW, possible migration to
higher power for faster charging

1-phase / 3-phase

Limited offerings, may see
more in the future.

Lower

<=400V
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Vienna Rectifier
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3or4leg
Bridge / Totem
Pole

® 6.6/7.2 kW

Totem Pole

2-Ch Bridgeless Boost

Interleaved

Traditional
Boost

E5: $t 3 OBCRATNRKFHIHEPFCITH,

BOOST

<=3.3kW
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PFC Topology Common Technology Usage

Super-Junction MOSFET + SiC Diode
Hybrid IGBT (Co-Packaged SiC Diode) + SiC Diode
IGBT (Co-Packaged Si Diode) + SiC Diode

Traditional Boost

2-Ch Interleaved Boost

Bridgeless Boost

Totem Pole

Vienna

3- or4-Leg Bridge
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Super-Junction MOSFET + SiC Diode
Hybrid IGBT (Co-Packaged SiC Diode) + SiC Diode
IGBT (Co-Packaged Si Diode) + SiC Diode

Super-Junction MOSFET + SiC Diode

SiC MOSFET *Maximum efficiency for high power*
Hybrid IGBT (Co-Packaged SiC Diode)

Super-Junction MOSFET + SiC Diode
SiC MOSFET + SiC Diode

SiC MOSFET *Maximum efficiency for high power*
Hybrid IGBT (Co-Packaged SiC Diode)
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DC-DC Topology Common Technology Usage

SiC MOSFET *Maximum efficiency”
Super-Junction MOSFET

LLC

CLLC (Bidirectional)

PSFB

DAB (Bidirectional)
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Super-Junction MOSFET
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Secondary Topology Common Technology Usage

Unidirectional

Unidirectional
Synchronous

Bidirectional
(CLLC or DAB)

RA REMBER

SiC Diode *Maximum efficiency*

SiC MOSFET *Maximum flexibility & efficiency*
Super-Junction MOSFET

SiC MOSFET *Maximum flexibility & efficiency*
Super-Junction MOSFET

Growth of EVs Requiring OBC (BEV, PHEV, FCEV)
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JR3ZAT#A: Automotive On Board Chargers — Functions and Trends
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