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Figure 1. A 48 V Mild Hybrid Electrical System
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Figure 2. Bidirectional Converter — Single Phase

COAVN—FEZHEHTHELTOVVIF, ERUHRAAvF. NI T—R+bnN—T7
JyP, BREVART—D, E405045, BRUVIMRAA Y FTY,

www.onsemi.jp
4


http://www.onsemi.jp/

BRUIBIAA v FIE, aoN—2DOBEE48VNNY TN UIYBET -OICERALET,

FEEEIES FARODTERINA TSN Y Y T—X baVN—42 T, BEFIEORAE
HENMELBSICERAIAET, AP RO T, ERYHEEBERBHBOMADK
HRTINT—RAYFNITILA VIKEIZCED LS IZHIEHT 5 & BERODENELELET,

BH#i/Ny o T—R bavnN—421&, ERICIE2DODRA v FUVRIKER—XAT— U128
BLEZEDTY, NV—RAyFlE, FEIRLF—EBBRTHEIA VTV IDERD
ANZFHIELET, 1 VFI2BRIE. VAT LRE#E<{{METS-OICRILEEL-
. AVN—F2EKTHEST 2BLENHLIEELHTT,

AF ) RAERODAMTENDRNSAMDNRED=H, EELD/N\yTYHANLE
REZITWMAIMNREFYET, PXATLaAMO—3F, BHETIERDARESZRS
FODEUNGERA Y FNI—VERETEHILIZKY, EROAMEFRELET, HlZ
(. 12V TUAREZHLEL LTWSIEZEE. Figure 3M/Ny I E— FOHIZRIMEIC
BRERTEIICRAYFNRI—VFHIELET, 4V TULAREZLELLTLD
HE&. Figue3MIT—X FE— FOHIZRIRAEZICERERT LOICRA v FINFT—2 %l

mMLEF,
l Recirculation path

C X X X XY

Buck mode Boost mode

NCV51511 : NCV51511 |

Conduction path

—_ HalfBridge [ | . ®® ® ® @ —_ Half-Bridge
48V G:te Dr:ivier 4 ’ 48V Gate D:iver
—— 0 —
} 0 Recirculation |

—_—= 12V Conduction

] el

3T

cooeeg

Figure 3. Buck-Boost Conversion
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Figure 4. Interleaved Phase Configuration
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Table 1. OPERATING MODES

Vehicle Mode Converter Mode Current Direction
Cold Starting Boost mode 12V battery — 48 V battery
Vehicle Acceleration Boost mode 12 V battery — 48 V battery
Vehicle Driving Buck mode 48 V battery — 12 V battery
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AV N—32DEKET

CHAVN—EDFERAT—VEERTHDICEAT 2L MEBRIEMELMZ Table 2[R L F
ERS

Table 2. DESIGN REQUIREMENTS

Converter Stage Components Required
Source-disconnect - 80 V/100 V trench power MOSFET’s
- High-side gate driver
Synchronous buck/boost - 80 V/100 V trench power MOSFET’s or APM

- High-side & low-side gate drive
- Power inductor

Current sense amp - Current sense amplifier
- Shunt resistor

Load-disconnect - 40V trench power MOSFET’s
- High-side gate driver
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Figure 5. Automotive Power Module Based Design
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