
© 2021 Toshiba Electronic Devices & Storage Corporation 

Toshiba Electronic Devices &  Storage Corporation

BLDC: Brushless Motor

Proposal for 
Electric Motor Applications

2021.April

~ Power Devices ~ 



Product lineup

Customer value / Social subject contribution

2© 2021 Toshiba Electronic Devices & Storage Corporation 

Value provided

Low withstanding voltage MOSFET（LVMOS）

Wide lineup and easy-to-use design, contributing to energy saving and high efficiency

 High-efficiency performance in line with increasing energy-saving requirements
(low on-resistance, low charge)

 Optimized for secondary-side synchronous rectification of power supply circuits 
and inverter drive of Motors in conjunction with higher efficiency

 Achieved industry-leading FOM (performance indicator)*

 U-MOSX-H：80V
 U-MOSⅨ-H：30V, 40V, 45V, 60V, 100V

40V(low spike type), 60V(low spike type)
 U-MOSⅧ-H：30V, 40V, 60V, 75V, 80V, 100V, 120V, 150V, 200V, 250V

High Efficiency           
(Energy saving）

Wide Line up Ease of Use

• Low On-Resistance Characteristics by 
Advanced Refinement Process

• Improves RDS(ON) and Qg trade-off by 
optimization of cell structure

• Wide range of withstanding voltage lineups 
(20 to 250V)

• Support various packages from SMD to TO-
220 type

• Low Spike and Low Ringing Characteristics 
with Parasitic Snubbers

• Tch=175°C guaranteed (U-MOSIX-H, X-H)
• High avalanche tolerance

Better RDS(ON) x Qg

Low
Power

Consumption
Telecommunication

3 x 3 5 x 6

SOP 
Advance

TSON 
Advance

DSOP 
Advance

TO-220 TO-220SIS

5 x 6

Various package lineup

Development
Support

(TPHR7404PU)

*As of 10th May 2021(as surveyed by Toshiba) 

（Low spike type)
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Value provided

High-voltage MOSFETs

Extensive product lineup allows you to select MOSFETs that best meet application 
requirements.

 Efficiency improvement and reduction in power consumption
 Environmental protection

 PFC circuits: DTMOSVI series (650 V): Available
DTMOSIV-H series (600 V, 650 V): Available

 Motor drivers: DTMOSIV (HSD) series (600 V, 650 V): Available
 Auxiliary power supplies: DTMOSIV series (800 V): Available

High-voltage π-MOSVIII series (800 V, 900 V): Available

For power factor correction (PFC):

DTMOS series

For Motor drive and inverter circuits:
MOSFET series with fast 
reverse recovery diode

For switching devices on primary side of 
auxiliary power supplies
High-voltage MOSFET series
(VDSS = 800 to 900 V)

Reduces power loss and improves
efficiency because of low gate
capacitance, fast switching, and low on-
resistance.

Reduces power loss and improves
efficiency because of optimum reverse 
recovery characteristics of parasitic diode

MOSFETs with VDSS of 800 to 900 V are ideal as 
switching devices on primary side of small-
capacity auxiliary power supplies for which 
flyback configuration is commonly used.

PFC Circuit Motor
Driver Motor /

Compressor

Control
Circuit

Auxiliary
Power
Supply

DTMOS series

MOSFET series with
fast reverse

recovery diode

High-voltage
MOSFET series (VDSS = 800 to 900 V )

Product lineup

Energy-
saving

Communi
cation

Develop
ment

support
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Discrete IGBT

Low-loss device by fine integration & field-stop structure

 Low-loss device by field-stop structure
 Improved durability by reducing short-circuit current

 GT15J341 (TO-220SIS)
 GT20J341 (TO-220SIS)
 GT30J341 (TO-3PN)

Low power consumption
Reduction of short-circuit 
current

Low emission noise

• Low VCE(sat) & high speed by 
field-stop structure

• Low capacitance with new gate 
structure 
→ Low Switching & drive loss

• Reduction of short-circuit current 
by reducing collector-emitter 
saturation current

• Optimized chip design
• High-speed performance by 

reducing emission noise

TO-220SIS TO-3PN

Field-stop 
structure

Power 
saving

Commu-
nication

Develop-
ment

support

VCES=600V
Ta=25℃
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SiC MOSFET

Designer-friendly product “Toshiba SiC MOSFET”

 Ease of design
 Prevention from malfunction
 Energy saving by high-efficiency performance
 2nd generation 1200V SiC MOSFET (TW070J12B)
 3rd generation 650/1200V SiC MOSFET (Under development)

Wide VGSS specification High Vth SBD embedded in die

• VGSS specification is wider than that of 
competitors. 

• SiC MOSFET VGSS : -10V to 25V
→ designer-friendly product

• High Vth with low On resistance
• SiC MOSFET Vth: 5.0V(typ.)

Spec: 4.2 to 5.8V
→ prevention from malfunction

• Small diode VF
VDSF = －1.35V (typ.)

■Comparison in VGSSと Vth specifications

Power 
saving

Commu-
nication

Develop-
ment

support
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SiC SBD

Wide lineup of current & package, contributing to energy saving and high efficiency

 Energy saving by low-power-loss performance
 High durability

 2nd generation 650V SiC SBD
 3rd generation 650V/1200V SiC SBD（under development）

Low IR Low VF High IFSM

• Low IR by improved JBS structure
IR : 50μA max @650V, 25℃

• Low VF by thinner-wafer technology
VF spec, : 1.45V (typ.)

＊3rd generation
(under development)=1.2V

• High IFSM by improved JBS structure
( 83A ＠ TRS10E65F )

省電力 通信 開発
サポート

IR comparison at high temperature（highly better than competitor’s）
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RESTRICTIONS ON PRODUCT USE

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA”.
Hardware, software and systems described in this document are collectively referred to as “Product”.
•TOSHIBA reserves the right to make changes to the information in this document and related Product without notice.
•This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA's written permission, reproduction is permissible only 
if reproduction is without alteration/omission.
•Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible for complying with safety standards and for 
providing adequate designs and safeguards for their hardware, software and systems which minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of 
human life, bodily injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including the Product, or incorporate the Product into their 
own applications, customers must also refer to and comply with (a) the latest versions of all relevant TOSHIBA information, including without limitation, this document, the specifications, the 
data sheets and application notes for Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the application 
with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product design or applications, including but not limited to (a) determining the 
appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the applicability of any information contained in this document, or in charts, diagrams, 
programs, algorithms, sample application circuits, or any other referenced documents; and (c) validating all operating parameters for such designs and applications. TOSHIBA ASSUMES NO 
LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.
•PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR 
RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS 
PUBLIC IMPACT ("UNINTENDED USE"). Except for specific applications as expressly stated in this document, Unintended Use includes, without limitation, equipment used in nuclear 
facilities, equipment used in the aerospace industry, lifesaving and/or life supporting medical equipment, equipment used for automobiles, trains, ships and other transportation, 
traffic signaling equipment, equipment used to control combustions or explosions, safety devices, elevators and escalators, and devices related to power plant. IF YOU USE PRODUCT 
FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your TOSHIBA sales representative or contact us via our website.
•Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.
•Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable laws or regulations.
•The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any infringement of patents or any other intellectual property 
rights of third parties that may result from the use of Product. No license to any intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.
•ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR PRODUCT, AND TO THE MAXIMUM EXTENT 
ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES 
OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND (2) DISCLAIMS ANY AND ALL 
EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.
•Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, for the design, development, use, stockpiling or 
manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass destruction weapons). Product and related software and technology may be controlled under 
the applicable export laws and regulations including, without limitation, the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-
export of Product or related software or technology are strictly prohibited except in compliance with all applicable export laws and regulations.
•Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please use Product in compliance with all applicable laws 
and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR 
LOSSES OCCURRING AS A RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.



*Arm and Cortex are registered trademarks of Arm limited (or its subsidiaries) in the US and/or elsewhere.
*TXZ+ is a trademark of Toshiba Electronic Devices & Storage Corporation.
*Other company names, product names, and service names may be trademarks of their respective companies.
Information in this document, including product prices and specifications, content of services and contact 
information, is current on the date of the announcement but is subject to change without prior notice.



Our semiconductor and storage products 
will always be a driving force to change the world

Toshiba Electronic Devices and Storage, together with our customers,
will accelerate our future journey.

We aim to be a company that will be chosen
for our pioneering technology and spirit embedded in our products.
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