
        
            



        
        
        
            



            




    
    
    
        
            
                
                    
                    
                
            
            
            
                
            
        

        
            
            
            
        

        
            
                	
                        
                            
                                
                                    Americas - English
                                
                            

                            
                                	
                                        Asia-Pacific
                                    
	
                                        
                                        
                                            
                                                English
                                            
                                        
                                    
	
                                        
                                        
                                            
                                                简体中文
                                            
                                        
                                    
	
                                        
                                        
                                            
                                                繁體中文
                                            
                                        
                                    
	
                                        
                                        
                                            
                                                한국어
                                            
                                        
                                    
	
                                        
                                        
                                            
                                                日本語
                                            
                                        
                                    
	
                                        Americas
                                    
	
                                        
                                            
                                                English
                                            
                                        
                                        
                                    
	
                                        Europe (EMEA)
                                    
	
                                        
                                        
                                            
                                                English
                                            
                                        
                                    


                                
                                	
                                        Asia-Pacific
                                    
	
                                        
                                        
                                            
                                                English
                                            
                                        
                                    
	
                                        
                                        
                                            
                                                简体中文
                                            
                                        
                                    
	
                                        
                                        
                                            
                                                繁體中文
                                            
                                        
                                    
	
                                        
                                        
                                            
                                                한국어
                                            
                                        
                                    
	
                                        
                                        
                                            
                                                日本語
                                            
                                        
                                    
	
                                        Americas
                                    
	
                                        
                                            
                                                English
                                            
                                        
                                        
                                    
	
                                        Europe (EMEA)
                                    
	
                                        
                                        
                                            
                                                English
                                            
                                        
                                    


                            

                        

                    
	
                        
                            
                            
                                
                                    CONTACT US
                                
                            
                        

                    


            

            
                
                    
    
        
            
                Semiconductor Top
            
        

        
            	
                    
                        
                            General Top
                        
                    
                
	
                    
                        
                            Semiconductor Top
                        
                    
                    
                
	
                    
                        
                            Storage Top
                        
                    
                
	
                    
                        
                            Company Top
                        
                    
                


        

    

    	
            
                
                    General Top
                    View
                
            
        
	
            
                
                    SEMICONDUCTOR
                    
                
            

            
                	
                        
                            
                                Applications
                            
                        

                        
                            
                                



    
    



    
    
    
    

    
        
        
        
        
            
            
                
                    Automotive
                
            
                
                    Industrial
                
            
                
                    Consumer/Personal
                
            

        
        
        
        
        
            
            
                




    
    
    
    
    

    
        
    
        
            Automotive Category Top
            
        
    


    






    
    
    
    
        
            
                
                    




    
    
    
    
    

    
        
    
        
            Body Electronics
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Automotive HVAC
                    
                
            
	
                
                    Automotive LED Headlamp
                    
                
            
	
                
                    Automotive Junction Box
                    
                
            
	
                
                    Automotive Power Slide Door
                    
                
            
	
                
                    Transmission Management
                    
                
            
	
                
                    Automotive Radiator Fan
                    
                
            
	
                
                    Automotive Electric Turbocharger
                    
                
            
	
                
                    Automotive Electric Pump (Water/Oil)
                    
                
            
	
                
                    Automotive Engine Control
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
    
        
            xEV
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Inverter for xEV
                    
                
            
	
                
                    Automotive Integrated Starter Generator
                    
                
            
	
                
                    Battery Management System for Automotive
                    
                
            
	
                
                    Automotive On-board Charger
                    
                
            
	
                
                    Automotive DC-DC Converter
                    
                
            


    






    
    
    
    
    

    
        
    
        
            In-Vehicle Infotainment
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    IVI (In-vehicle Infotainment)
                    
                
            
	
                
                    Automotive USB Power Charger
                    
                
            
	
                
                    Automotive V2X
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
    
        
            Advanced Driver-Assistance Systems (ADAS)
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Advanced Driver-Assistance Systems (ADAS)
                    
                
            


    






    
    
    
    
    

    
        
    
        
            Chassis
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Automotive Brake Control
                    
                
            
	
                
                    Automotive Electro Active Suspension
                    
                
            
	
                
                    Electric Power Steering
                    
                
            


    







                

            
        

    







            

        
            
            
                




    
    
    
    
    

    
        
    
        
            Industrial Equipment Category Top
            
        
    


    






    
    
    
    
        
            
                
                    




    
    
    
    
    

    
        
    
        
            Infrastructure
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Mega-solar Inverters
                    
                
            
	
                
                    Server
                    
                
            
	
                
                    PV Inverter for Household Use
                    
                
            
	
                
                    Uninterruptible Power Supply
                    
                
            


    






    
    
    
    
    

    
        
    
        
            BEMS/HEMS
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Thermostat
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
    
        
            Factory Automation
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Programmable Logic Controller
                    
                
            
	
                
                    Inverter/Servo
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
    
        
            Commercial Equipment
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Cordless Power Tool
                    
                
            
	
                
                    Multi Function Printer
                    
                
            
	
                
                    Surveillance Camera
                    
                
            
	
                
                    Human Sensor
                    
                
            


    







                

            
        

    







            

        
            
            
                




    
    
    
    
    

    
        
    
        
            Consumer / Personal Equipment Category Top
            
        
    


    






    
    
    
    
        
            
                
                    




    
    
    
    
    

    
        
    
        
            IoT Equipment
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Smart Plug
                    
                
            
	
                
                    Smart Speaker
                    
                
            
	
                
                    IoT Sensor
                    
                
            


    






    
    
    
    
    

    
        
    
        
            Healthcare
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Electric Shaver
                    
                
            
	
                
                    Electronic Sphygmomanometer
                    
                
            
	
                
                    Blood Glucose Meter
                    
                
            
	
                
                    Body Composition Analyzer
                    
                
            
	
                
                    Electric Toothbrush
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
    
        
            Wearable Device
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Smart Watch
                    
                
            
	
                
                    Wireless Earbuds
                    
                
            
	
                
                    Action Camera
                    
                
            


    






    
    
    
    
    

    
        
    
        
            Mobile
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Tablet Device
                    
                
            
	
                
                    Wireless Charger
                    
                
            


    






    
    
    
    
    

    
        
    
        
            Computer Peripherals
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Solid State Drive
                    
                
            
	
                
                    Inkjet Printer
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
    
        
            Home Applicances
            
        
    


    






    
    
    
    
    

    
        
        	
                
                    Air Conditioner
                    
                
            
	
                
                    Refrigerator
                    
                
            
	
                
                    IH Rice Cooker
                    
                
            
	
                
                    IH Cooking Heater
                    
                
            
	
                
                    Washing Machine
                    
                
            
	
                
                    LED lighting
                    
                
            
	
                
                    Microwave Oven
                    
                
            
	
                
                    Cordless Cleaner
                    
                
            
	
                
                    Air Cleaner
                    
                
            
	
                
                    Warm Water Bidet
                    
                
            
	
                
                    Robot Cleaner
                    
                
            


    







                

            
        

    







            

        

    





    





    




                        

                    
	
                        
                            
                                Products
                            
                        

                        
                            
                                



    
    



    
    
    
    

    
        
    
        
            Products
            
        
    


    





    
        
            
                
                    




    
    
    
    
    

    
        
        	
                
                    SiC Power Devices
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    MOSFETs
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    IGBTs/IEGTs
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    Power Management ICs
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    Linear ICs
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    Diodes
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    ICs for Wireless Communication Equipment
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    Interface Bridge ICs for Mobile Peripheral Devices
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
        	
                
                    Isolators/Solid State Relays
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    Intelligent Power ICs
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    Motor Driver ICs
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    Bipolar Transistors
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    Microcontrollers
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    Automotive Devices
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    General Purpose Logic ICs
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    Radio-Frequency Devices
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
        	
                
                    Sensors
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    Linear Image Sensors
                    
                
            


    






    
    
    
    
    

    
        
        	
                
                    Other Product ICs
                    
                
            


    






    
    
    
    
    

    
        
    
        
            New Products / News
            
        
    


    






    
    
    
    
    

    
        
            
                
                    
    
        
            
            
        
    

                    
                    
                        Toshiba Releases Intelligent Power Devices That Help Reduce Mounting Areas

                        
                    

                
            

        
            
                
                    
    
        
            
            
        
    

                    
                    
                        Toshiba Releases Automotive 40V N-channel Power MOSFETs with New High Heat Dissipation Package that Supports Larger Currents for Automotive Equipment

                        
                    

                
            

        
            
                
                    
    
        
            
            
        
    

                    
                    
                        Toshiba Launches its 3rd Generation SiC MOSFETs that Contribute to the Higher Efficiency of Industrial Equipment 

                        
                    

                
            

        

    






    
    
    
    
    

    






                

            
        

    





    





    




                        

                    
	
                        
                            
                                Design & Development
                            
                        

                        
                            
                                



    
    



    
    
    
        
            
                
                    




    
    
    
    
    

    
        
    
        
            Design & Development
            
        
    


    






    
    
    
    
        
            
                
                    




    
    
    
    
    

    
        
        	
                
                    Reference Design Center
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
        	
                
                    Simulation
                    
                
            


    







                

            
        

    






    
    
    
    
        
            
                
                    




    
    
    
    
    

    
        
        	
                
                    Package & Packing Information
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
        	
                
                    Application Notes
                    
                
            


    







                

            
        

    






    
    
    
    
        
            
                
                    




    
    
    
    
    

    
        
        	
                
                    Evaluation Boards
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
        	
                
                    Part Naming Conventions
                    
                
            


    







                

            
        

    






    
    
    
    
        
            
                
                    




    
    
    
    
    

    
        
        	
                
                    Switched Mode Power Supply Library
                    
                
            


    







                

            
                
                    





                

            
        

    






    
    
    
    
        
            
                
                    




    
    
    
    
    

    
        
        	
                
                    Motor Control and Driver Circuit Library
                    
                
            


    







                

            
                
                    





                

            
        

    







                

            
                
                    





                

            
        

    





    





    




                        

                    
	
                        
                            
                                Knowledge
                            
                        

                        
                            
                                



    
    



    
    
    
        
            
                
                    




    
    
    
    
    

    
        
    
        
            Knowledge
            
        
    


    






    
    
    
    
        
            
                
                    




    
    
    
    
    

    
        
        	
                
                    e-Learning
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
        	
                
                    Highlighted Contents
                    
                
            


    







                

            
        

    






    
    
    
    
        
            
                
                    




    
    
    
    
    

    
        
        	
                
                    Catalogs
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
        	
                
                    FAQs
                    
                
            


    







                

            
        

    






    
    
    
    
        
            
                
                    




    
    
    
    
    

    
        
        	
                
                    Warning Regarding Counterfeit Goods
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
        	
                
                    Semiconductor – Quality / Reliability
                    
                
            


    







                

            
        

    






    
    
    
    
        
            
                
                    




    
    
    
    
    

    
        
        	
                
                    Security Advisories
                    
                
            


    







                

            
                
                    




    
    
    
    
    

    
        
        	
                
                    Long Term Supply of Semiconductor Products
                    
                
            


    







                

            
        

    






    
    
    
    
        
            
                
                    





                

            
                
                    




    
    
    
    
    

    
        
        	
                
                    Product Information API Service
                    
                
            


    







                

            
        

    






    
    
    






                

            
                
                    




    
    
    





    
    
    






                

            
        

    





    





    




                        

                    
	
                        
                        
                            
                                Where To Buy
                                View
                            
                        
                    


            

        
	
            
                
                    STORAGE
                    View
                
            
        
	
            
                
                    COMPANY
                    View
                
            
        



                    
                    
                    
                    
                

                
                    
                        
                            
                                
                                    Keyword Search
                                

                                
                                    	
                                            
                                                Part Number Search
                                            
                                        
	
                                            
                                                Cross Reference Search
                                            
                                        
	
                                            
                                                Keyword Search
                                            
                                        
	
                                            
                                                Parametric Search
                                            
                                        
	
                                            
                                                Stock Check & Purchase
                                            
                                        


                                

                            

                        

                        
                        
                            
                                
                                    
                                    

                                

                                
                                    Search
                                
                            

                        

                        
                        
                            
                                
                                    
                                

                                
                                    Contains
Begins With
Exact


                                

                                
                                    Search
                                
                            

                        

                        
                        
                            
                                
                                    
                                

                                
                                    Search
                                
                            

                        

                        
                        
                            
                                
                                    All
Diodes
MOSFETs
Bipolar Transistors
IGBTs/IEGTs
Isolators/Solid State Relays
Logic ICs
Power Management ICs
Motor Driver ICs
Intelligent Power ICs
Linear ICs
Microcontroller
Automotive Devices
ASSPs
Wireless Communications Equipment ICs
Sensors


                                

                                
                                    Search
                                
                            

                        

                        
                        
                            
                                
                                    
                                

                                
                                    Contains
Begins With
Exact


                                

                                
                                    Search
                                
                            

                        

                        
                        
                          
                            This webpage doesn't work with Internet Explorer. Please use the latest version of Google Chrome, Microsoft Edge, Mozilla Firefox or Safari.
                          

                        

                        
                        
                            require 3 characters or more.

                            
                                
                                    
                                        About information presented in this cross reference
                                    
                                

                                
                                    The information presented in this cross reference is based on TOSHIBA's selection criteria and should be treated as a suggestion only. Please carefully review the latest versions of all relevant information on the TOSHIBA products, including without limitation data sheets and validate all operating parameters of the TOSHIBA products to ensure that the suggested TOSHIBA products are truly compatible with your design and application.
Please note that this cross reference is based on TOSHIBA's estimate of compatibility with other manufacturers' products, based on other manufacturers' published data, at the time the data was collected.
TOSHIBA is not responsible for any incorrect or incomplete information. Information is subject to change at any time without notice.

                                

                            

                        

                        
                        
                            require 3 characters or more.

                            

                        

                    

                

            

        

    
    
    
        This page partially uses JavaScript. This page may not operate normally when these functions are not supported by your browser or the setting is disabled.
Please look for the information you need from the following pages:

        	Site Map
	Contact us


        	
                Asia-Pacific - English
            
	
                Asia-Pacific - 简体中文
            
	
                Asia-Pacific - 繁體中文
            
	
                Asia-Pacific - 한국어
            
	
                Asia-Pacific - 日本語
            
	
                Americas - English
            
	
                Europe (EMEA) - English
            


    







    
    
    
    

    
        
    
        
            Semiconductor
            
        
    


    





    
    

    
        
            
                
                    	
                            01

                            

                        
	
                            02

                            

                        
	
                            03

                            

                        
	
                            04

                            

                        
	
                            05

                            

                        


                    
                        
                    

                

            

            

        

        
            
                
                    
                        
                            Motor Control and Driver Circuit Library

                            Added two designs, for DC 24 V/20 A and 10 A class 3-phase motor drive circuits for consumer battery-powered applications.
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                            Simple Over Temperature Detection Solution for Your Electronic Devices

                            Thermoflagger™ in combination with PTC thermistors helps to configure a simple over temperature detection solution and saves power.



                            Learn more
                            * Thermoflagger™ is a trademark of Toshiba Electronic Devices & Storage Corporation.
* Other company names, product names, and service names may be trademarks of their respective companies.
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                            The energy conservation is attracting attention toward the realization of a carbon-free society, on the other hand, the demand for electric power continues to escalate. The need for highly efficient and compact electric power conversion systems increases rapidly. Not only improving the performance of Si power semiconductors, but also compound power semiconductors is introduced.
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            Toshiba offers a wide range of semiconductor products, including analog, connectivity, discrete, logic and power management that comply with standards for industrial equipment and improve environmental resistance for industrial equipment.
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                    New Reference Design

                    
                        48 V Bus Compatible 1.2 V/100 A Double Step-Down DC-DC Converter

                        The 48 V power supply for servers is geeting popular in order to reduce power consumption of data enters. This DC-DC converter can convert the 48 V bus voltage to 1.2 V/100 A for several devices on a server efficiently. Design files and guides for circuit design and operation are available as reference design.

                    

                
            

        
            
                
                    
    
        
            
            
        
    

                    New Reference Design

                    
                        1.6 kW Server Power Supply (Upgraded)

                        Thanks to Toshiba’s latest power devices and digital isolator, this 1U size and 12 V output 1.6 kW server power supply achieves higher efficiency at whole load than the existing reference design which uses the same circuit topology. Design files and guides for circuit design and operation are available as reference design.
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                        Developing Thermal Design Guidelines for Power MOSFETs in a Chassis

                        Detailed simulations of the thermal behavior of MOSFETs in a closed chassis allow the development of guidelines for improving system design for MOSFET placement in conjunction with the use of fans, grills, and heatsinks.
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                        Supports slow input and power supply slow startup with Schmitt triggers Photocouplers for high-speed communications

                        Toshiba has released and begun mass production of four TLP2362B, TLP2368B, TLP2762B, TLP2768B photocouplers for high-speed communications that can operate normally even when the rise time and fall time are slow.
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                        Half-bridge DC-DC Converter Scheme Shrinks Power in Data Centers

                        To reduce power consumption, data centers are embracing new rack architectures based on 48 V bus voltages. Learn how to design a half-bridge DC-DC converter to implement such a 48 V system.
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                        Motor Control and Driver Circuit Library

                        Added two designs, for DC 24 V/20 A and 10 A class 3-phase motor drive circuits for consumer battery-powered applications.
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                        Compact photorelays with low voltage drive and high temperature operation rating for Semiconductor Tester

                        Toshiba commercialized TLP3412SRLA with low operating voltage for 1.8 V system FPGA, High operating temperature ratings for securing equipment temperature margins and Small package S-VSON4T for high density mounting
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                        Switched Mode Power Supply Library

                        Added two designs, for 24V input flyback type of 5V output and 12V output targeting industrial equipment.
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                        Air Conditioner Outdoor Unit Control Circuit

                        This Reference Design provides design guide, data and other contents of the Air Conditioner Outdoor Unit that control two motors (fan motor, compressor) and a PFC circuit with a single MCU.
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                        Sensorless Sinusoidal Brushless Motor Drive Circuit Using TC78B011FTG

                        This reference design provides design guide, data and other contents of a brushless motor drive circuit using sensorless sinusoidal PWM predriver IC for 3-phase brushless motor. This design allows easy configuration of the motor pre-driver using a GUI.
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                        Contributing to improved reliability of equipment in intense noise environments

                        Toshiba just released and begun mass production of TLP241BP, the first DIP4 package photorelay with OFF-state output terminal voltage 80 V, over temperature protection and over voltage protection functions.
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                        Photovoltaic output photocoupler for solid state relays for automotive devices

                        We have released a photovoltaic output photocoupler for solid state relay for automotive equipment with improved the minimum open voltage.
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            We provide reference designs that support device selection and optimal circuit solutions for highly efficient development and design approaches. Not only schematics as reference circuit but also PCB pattern data, Gerber data, and sample software as reference design are available for quick advancement of equipment designs. We hope these reference designs can be used as a base for new designs and support turn-key development which helps in reducing labor.
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            Highly Convenient Device Selection Tool.

Simple interface to download simulation circuit based on required specification.
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            Device Selection Tool Power MOSFET Circuit. You can select and download various basic topologies of a power supply unit based on your actual requirements in order to verify the behavior of MOSFETs with your simulation environment. 
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                Motor Control and Driver Circuit Library
                
            

            
            Device Selection Tool for Motor Control and Driver Circuit. You can select and download various basic topologies of motor driver such as three-phase inverter circuit based on your actual requirements in order to verify the behavior of MOSFETs and another devices for your simulation environment. 
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