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High Voltage Single Chip Inverter
- for compact BLDC Motor control
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Refrigerator
Washing-Machine
with Dryer

Dish-Washer/Dryer
Ventilator

BLDC-Motor demand 
will  increase due to
regulations for 
energy saving

Large Current

Target  Application

Air-Conditioner Fan
(Room-unit/Outdoor-unit)
Air-Refresher Pump

For high 
performance systems 
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Toshiba SOI technology
Toshiba has created a single chip inverter devices with  6 IGBTs,

6 FWDs and Control circuit by original SOI technology.

SOI means Silicon On Insulator. 
All of components are composed on the insulator. 

SOI means Silicon On Insulator. 
All of components are composed on the insulator. 

TOSHIBA has 500V type and 250V type.
The advantage of SOI is latch up-free, since there is 
no parasitic thyristor in each element by the oxide 
layer. 
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Toshiba DIP26 Package technology

With DIP26 Package you can achieve compact PCB area, high thermal 
conductivity, and you are able to make an easy PCB lay-out design. 

FeaturesFeatures OutlineOutline

Easy PCB design. High voltage 
power pins and low voltage signal 
pins are separated.
Wide clearance for High voltage pin 
to pin：3.8mm
Small PKG：32ｘ13mm
Thin PKG ： thickness=3.8(MAX)mm
Low thermal resistance (Rth)：

Rth(j-c)=3.5deg/W（@TPD4134K) Low voltage 
pins

High Voltage pins3.8mm
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Development road map

250V/1A
PWM

500V/1A
PWM

500V/1A
6 Input

500V/2A
6 Input

500V/3A
6 Input

TPD4121K(Q) TPD4131K(Q)

TPD4122K(Q) TPD4132K(Q)

TPD4123K/AK(Q)

TPD4124K/AK(Q) TPD4134K/AK(Q)

TPD4125K/AK(Q) TPD4135K/AK(Q)

3rd Generation
(DIP26 Au)

4th Generation
(DIP26 Cu)

2007 2008 2009 2010 2011 2012

TPD4123K/AK(C,Q)

2013年

TPD4131K(Q,M)

TPD4132K(Q,M)

TPD4134K/AK(Q,M)

TPD4135K/AK(Q,M)

TPD4123K/AK(C,Q,M)

Malaysian products

Production capacity 
is improved.
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FUNCTION
PRODUCT 

NAME RATING Hall 
SENSOR 

INPUT
Signal

6 
INPUT

3 Phase  
MatrixLogic

PWM

LEVELSHIFT&
DRIVER

OVER 
CURRENT

OVER 
TEMPERATURE

UNDER 
VOLTAGE

STATUS

TPD4131K(Q) 250V/1A ○ － ○ ○ ○ ○ ○ MP

MPTPD4132K(Q) 500V/1A ○ － ○ ○ ○ ○ ○

TPD4123K(C,Q） 500V/1A － ○ － ○ ○ ○ ○ MP

TPD4134AK(Q) 500V/2A － ○ － ○ － ○ ○ MP
TPD4135K(Q) 500V/3A － ○ － ○ ○ ○ ○ MP
TPD4135AK(Q) 500V/3A － ○ － ○ － ○ ○ MP

TPD4123AK(C,Q） 500V/1A － ○ － ○ － ○ ○ MP
MP－ ○ ○TPD4134K(Q) 500V/2A － ○ ○ ○

Single Chip Inverter ICs Line up 
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•Variable-speed drive of a DC blushless motor is   
possible by microcomputer control. 

•Built in Hall amp, Possible to use Hall element. 

TPD4131K/TPD4132K TPD4123AK/TPD4134AK/TPD4135AK+ TC7600 etc

•Device is suitable for Sine -wave control. 
•current sensing is possible for each phase by three  
shunt resistance. 

Sine-Wave control typeSquare-Wave control type

TB6551 or TB6556 or TC7600 etc

2 solutions of output currents 
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TPD4131K TPD4132K

PWM & 3Phase 
Matrix Decoder ○ ○

○

○

○

○

Under Voltage ○

Over Temperature ○

Regulator ○

Over Current ○

＜Application Circuit Example＞

TPD4131K/TPD4132K

TPD4131K TPD4132K
Output Voltage 250V 500V

1AOutput Current 1A

Ratings

Function

☑Variable-speed drive of a DC brushless motor is possible by microcomputer control.

☑Hall amp built in, and the Hall sensor can be used. 

☑A direct replace which corresponds to AC100V/AC200V is possible. 

☑Application ：Air conditioner/Air cleaner/Pump etc
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TPD4123K/TPD4134K/TPD4135K TPD4123AK/TPD4134AK/TPD4135AK
PWM & 3Phase 
Matrix Decoder × ×

○

×

○

○

Under Voltage ○

Over Temperature ○

Regulator ○

Over Current ○

TPD4123K/AK、TPD4134K/AK、TPD4135K/AK
☑It is suitable the best for a Sine-wave from drive.

☑It is the current sensing in three shunt resistance.

☑A direct replace which corresponds to motor output is possible. 

☑Application ：Air conditioner/Refrigerator/Dish Washer/Washing machine/Pump etc

TPD4123K/AK TPD4134K/AK TPD4135K/AK
Output Voltage 500V 500V 500V
Output Current 1A 2A 3A

Ratings

Function



10

Difference between K type and AK type
＜Application Circuit Example＞

☑Control IC or Microcomputer

（Without Over-current protection）
＋ TPD4123K/TPD4134K/TPD4135K

＜Application Circuit Example＞

☑Control IC or Microcomputer

（Within Over-current protection）
＋ TPD4123AK/TPD4134AK/TPD4135AK

K type AK type
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Package Outline of DIP26 
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Using TOSHIBA Discrete Devices Safely
• Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA”), reserve the right to make changes to the information in this document, and related hardware, software and systems (collectively “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 intended for use in general electronics applications (e.g., computers, personal equipment, office equipment, measuring equipment, industrial robots and home electronics appliances) or for specific applications as 
expressly stated in this document. Product is neither intended nor warranted for use in equipment 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 or serious public impact (“Unintended Use”). Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, 
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, devices 
related to electric power, and equipment used in finance-related fields. Do not use Product for Unintended Use unless specifically permitted in this document. 

• 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 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. 

• Product may include products subject to foreign exchange and foreign trade control laws.

• 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. 



13


	High Voltage Single Chip Inverter�- for compact BLDC Motor control 
	Using TOSHIBA Discrete Devices Safely

