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New 2200V silicon carbide MOSFETs enhance efficiency in challenging 

applications 

 

Dual SiC MOSFET module enables low loss, high-performance two-level inverters 

 

Düsseldorf, Germany, 30th August 2023 – Toshiba Electronics Europe GmbH 

(“Toshiba”) has developed a new 2200V rated silicon carbide (SiC) MOSFET with 

embedded Schottky barrier diode (SBD) for use in 1500V DC applications such as 

photovoltaic (PV) inverters, electric vehicle (EV) chargers, high frequency DC/DC 

converters and energy storage systems. The new device will simplify inverter designs and 

increase power density, thereby reducing size and weight. 

 

Conventional three-level inverters exhibit low switching losses as the off-state voltage 

across switching devices is half the line voltage. In comparison, two-level inverters have 

fewer switching modules making them simpler, smaller, and lighter. However, they 

require semiconductor devices with higher breakdown voltage, as the applied voltage is 

the line voltage. Meeting this challenge is important as a two-level inverter based upon 

the new device achieved higher frequency operation and lower power loss than 

conventional three-level silicon (Si) IGBT inverter.  

 

The new dual SiC MOSFET module (MG250YD2YMS3) has a VDSS rating of 2200V and is 

capable of supporting a continuous drain current (ID) of 250A, with 500A in pulsed 

operation (IDP). Isolation (Visol) is rated at 4000Vrms and the device can operate at channel 

temperatures (Tch) as high as 150ºC. 

 

It offers low conduction loss with a typical drain-source on-voltage (VDS(on)sense) of 0.7V. 

Switching losses are minimized with typical turn-on and turn-off losses of 14mJ and 11mJ 

respectively, meaning that the requirement for thermal management is less, resulting in 

smaller inverters. 
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Within the MG250YD2YMS3, the impurity concentration and thickness of the drift layer 

have been optimized to maintain the same relationship between the on-resistance 

(RDS(ON)) and the breakdown voltage as existing products. This also strengthens immunity 

to cosmic rays, a key requirement for PV systems. Furthermore, embedding SBDs with 

clamped parasitic PN junctions between the p-base regions and the n-drift layer ensures 

reliability in reverse conduction conditions. 

 

Switching energy loss for the developed all-SiC module is far lower than equivalent 

silicon modules. In comparison, the new SiC module achieves double the frequency of a 

conventional Si IGBT, as well as 37% lower loss when comparing a two-level SiC inverter 

against a three-level Si inverter.  
 

Shipments of the new device will start in September 2023. 

 

For further information, please visit: https://toshiba.semicon-

storage.com/eu/semiconductor/product/mosfets/sic-mosfet-

modules/detail.MG250YD2YMS3.html 
 

### 

 

About Toshiba Electronics Europe 

Toshiba Electronics Europe GmbH (TEE) offers European consumers and businesses a wide variety of hard 

disk drive (HDD) products plus semiconductor solutions for automotive, industrial, IoT, motion control, 

telecoms, networking, consumer and white goods applications. Next to HDDs, the company’s broad portfolio 

encompasses power semiconductors and other discrete devices ranging from diodes to logic ICs, optical 

semiconductors as well as microcontrollers and application specific standard products (ASSPs) amongst 

others. 

 

In addition, TEE also offers Toshiba’s SCiB™ battery cells and modules with lithium titanium oxide (LTO) for 

heavy-duty applications and Silicon Nitride (SiN) ceramic substrates used in power semiconductor modules, 

inverters and converters for their heat dissipation characteristics and strength. 

 

TEE has its headquarters in Düsseldorf, Germany, with branch offices in France, Italy, Spain, Sweden and the 

United Kingdom providing marketing, sales and logistics services. 

 

Visit Toshiba’s websites at www.toshiba.semicon-storage.com, www.scib.jp/en and www.toshiba-

tmat.co.jp/en/ for further company and product information. 
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