
SiC Built-in MOSFET AC/DC Converters

World''s First*

Achieves greater miniaturization

Contributes to 
greater energy 
savings

Fewer external 
parts required

Greater miniaturization Improved efficiency Higher reliability

Improves set 
reliability

*ROHM June 2021 study
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AC/DC Converter IC with

Built-in SiC MOSFET
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Heat Sink

12 parts+Heat Sink Monolithic design 48W Single Surface Mountsign e Mount

Surface mounting
achieves further
miniaturization

Supports 48W by

incorporatinga heat

dissipation pattern

Conventional
Novel

Solution
AC/DC Converter IC with 

Built-in SiC MOSFET 

AC/DC

Converter IC

•General-purpose inverters  •AC servos

•PLCs (Programmable Logic Controllers)

•Manufacturing equipment  •Robots 

•Industrial AC  •Industrial lighting (i.e. street lamps)

BM2SCQ12xT-LBZ
TO220-6M Package

(10.0 mm × 4.5 mm × 25.6 mm)

BM2SC12xFP2-LBZ
TO263-7L Package

(10.18 mm × 4.43 mm × 15.5 mm)

Click on this link 
to access various 

content

In addition, 
this time

1 2 3
Application Examples

Pioneering and industry-leading SiC technology allowed ROHM to develop new breakthrough products. This includes the world’s first* AC/DC converters 

that leverage the advantages of SiC, such as higher efficiency and heat resistance, to achieve superior performance in a smaller form factor. This time, 

in response to numerous customer requests, we developed a compact surface mount package that supports automatic mounting.

In addition to a built-in driver 

protection circuit, SiC enables 

configuration of a 2-stage silicon 

MOS in just a single stage.

High efficiency SiC 

minimizes system power 

consumption

Reducing the number of 

parts contributes to 

improved system reliability

Optimized for auxiliary power supply 
circuits in 400VAC industrial equipment:

Significantly
reduces the number

of external parts
Reduces the risk of failure 

while multiple built-in 

protection functions ensure 

superior reliability

AC/DC Converter IC with

Built-in SiC MOSFET

https://www.rohm.com/products/power-management/ac-dc-converters-ics?PS_IntegratedfetController=SiC-MOSFET%20Integrated#productFamily


A gate driver circuit optimized 

for SiC MOSFET drive is also 

built in that maximizes 

performance, increasing 

efficiency by as much as 5% 

over conventional Si MOSFETs 

(ROHM April 2021 study).

AC Converter Efficiency Comparison: Si vs SiC

Output Power (W)

P
o

w
e
r 

C
o

n
v
e
rs

io
n

 E
ffi

c
ie

n
c
y
(%

)

*AC/DC converter ICs are used to draw out power from MOSFETs (ROHM study)
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Significantly improved:
5% higher (at 48W)

New Product: AC/DC Converter IC with Built-in SiC MOSFET

Conventional Product: Si MOSFET + Drive Control IC

83.5%83.5%

%78.5%

222288

Replacing with ROHM’s IC

reduces power loss by

Replacing with ROHM’s IC

reduces power loss by

Input/output conditions:

VIN=380Vac, VOUT=24V

Maximizes SiC MOSFET performance to achieve dramatically 
improved power savings

Reduces man-hours and risk while multiple built-in protection functions 
provide superior reliability

Achieves breakthrough miniaturization by replacing 12 components 
and heat sink with a single package

Adoption Results

SiC

VCC

New 
AC/DC Converter IC
(BM2SC12xFP2-LBZ)

New 
AC/DC Converter IC
(BM2SC12xFP2-LBZ)
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Driver
Gate

Clamper

Built-in 1,700V SiC MOSFET 

Snubber

Si

Snubber

Si

VCC
Controller

Conventional 
AC/DC Converter 

Control IC

Conventional 
AC/DC Converter 

Control IC

High Voltage Clamp Circuit

Isolator

Error Amp.

800V Si MOSFET
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800V Si MOSFET

Drive 
Circuit
Drive 
Circuit

Conventional Solution New Solution

48W evaluation board enables immediate verification

This board allows users to confirm the compact, high efficiency design that reduces power at light loads through 

burst, pseudo-resonant, soft switching and other operations.

Heat Sink Pattern Area: 300mm2BM2SC123FP2 Evaluation Board: BM2SC123FP2-EVK-001

The monolithic design replaces up to 12 components (AC/DC converter IC, 800V SiC MOSFET x  2, Zener diode x 3, resistor x 6) 

and heat sink utilized for conventional discrete Si MOSFET configurations, dramatically reducing the number of external parts 

required. In addition, the high withstand voltage and voltage serge resistance of the internal SiC MOSFET allow users to decrease 

the size of components used for serge suppression.

The monolithic design reduces the man-hours required for component selection and reliability evaluation for the clamp and drive 

circuits while also minimizing component failure risk and simplifying the development load for SiC MOSFET adoption. In addition, 

overload protection (FB OLP), overvoltage protection (OVP) of the supply voltage pin, and a high accuracy thermal shutdown function 

(TSD) are built in, along with over current protection and secondary overvoltage protection functions. Incorporating multiple 

protection circuits for industrial power supplies that require continuous operation signficantly improves system reliability.
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The content specified herein is for the purpose of introducing ROHM’s products (hereinafter “Products”). If you 

wish to use any such Product, please be sure to refer to the specifications, which can be obtained from ROHM 

upon request. Great care was taken in ensuring the accuracy of the information specified in this document. 

However, should you incur any damage arising from any inaccuracy or misprint of such information, ROHM shall 

bear no responsibility for such damage. The technical information specified herein is intended only to show the 

typical functions of and examples of application circuits for the Products. ROHM does not grant you, explicitly or 

implicitly, any license to use or exercise intellectual property or other rights held by ROHM and other parties. 

ROHM shall bear no responsibility whatsoever for any dispute arising from the use of such technical information. 

If you intend to export or ship overseas any Product or technology specified herein that may be controlled under 

the Foreign Exchange and the Foreign Trade Law, you will be required to obtain a license or permit under the Law.

The content specified in this document is correct as of 1st June, 2021.

https://www.rohm.com/products/power-management/ac-dc-converters-ics?PS_IntegratedfetController=SiC-MOSFET%20Integrated&PS_PackageShortCode=TO263-7L#productFamily
https://www.rohm.com/products/power-management/ac-dc-converters-ics?PS_IntegratedfetController=SiC-MOSFET%20Integrated&PS_PackageShortCode=TO220-6M#productFamily
https://fscdn.rohm.com/en/products/databook/applinote/ic/power/acdc_converter/bm2sc123fp2-evk-001_ug-e.pdf

