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What We Do:  
Our Mission:  
Lead the innovation and commercialization 
of SiC and GaN, liberating designers to 
invent power and wireless systems for a 
responsible, energy efficient future. 

Our Vision:  
Powering More. Consuming Less.

Who We Are:  
• We have spent more than 28 years as 
part of Cree Inc., building the future with 
market-leading wide bandgap semiconductor 
products.

• A world-renowned, commercial supplier 
of the fastest, most efficient semiconductor 
components ever available, enabling greater 
efficiency and performance, smaller systems 
and lower costs. 

• We offer the advantages of working with 
a large company, leveraging Cree’s industry-
leading brand, along with the advantages of 
working with a nimble, fast-moving growth 
company.

Who We Serve:

Our Products and Services: 

SiC MOSFETs, Modules 
and Diodes

GaN HEMTs and MMIC 
Amplifiers

GaN-on-SiC Foundry: custom GaN HEMT MMICs, 
including high-power amplifiers, LNA, switches and 
phase shifters  
Custom Power Services: specially qualified SiC 
power devices 
 

Generating innovation within the Communications, 
Transportation, Energy and Industrial markets 
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2.1  
Trillion

124  
Million

1848

Total Field Hours for 
Wolfspeed SiC and GaN 
Products

Dollars of Revenue 
Earned in Fiscal 2015

Patents Held and 
Pending by Wolfspeed

 
 

• Headquartered in Research Triangle Park, 
North Carolina, USA, with Ten Locations on 
Three Continents 

• 46,000 sq. ft.Fabrication Facility on 55 
Acres with Class 10, 100, and 1000 Clean 
Rooms 

• Foundry Accredited as a Category 1A 
trusted foundry by the U.S.  
Department of Defense  

 
• Market-leading innovator in SiC and 
GaN technologies with 28-year history of 
delivering fully qualified, commercially 
viable, highly reliable products 

• Portfolio aligned to address the broadest 
set of commercial and government sectors in 
the industry 

• Pure-play company, vertically integrated  

• Partners with leading innovators to 
deliver industry-moving inventions. 

• Built on a strong financial foundation that 
fuels growth and innovation 

• An entrepreneurial company with the 
ability to leverage the global scale and 
resources of Cree

 WE  
  ARE

 
NUMBER
Industry firsts include: 

• 1998: GaN HEMT on SiC

• 2000: MMIC in GaN

• 2006: 1200V SiC Schottky Diode

• 2008: Release of 90W GaN HEMT

• 2009: Record-efficiency GaN HEMT 

      Doherty Amplifier with Digital Predistortion 

• 2010: 1700V SiC Schottky Diode

• 2011: 1200V SiC 80mΩ MOSFET

• 2012: 1200V SiC half-bridge module

• 2014: 1700V SiC half-bridge module

• 2014: 1200V SiC 25mΩ MOSFET

• 2015: 900V SiC MOSFET 15  
Billion

Kilowatt Hours of 
Electricity that would 
be Saved Annually 
if Every Data Center 
Worldwide Upgraded 
to SiC, Equivalent to 
that Required to Power 
Manhattan Annually 

Why Wolfspeed?

Wolfspeed Facts:
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Powering More. Consuming Less. ™

A CREE COMPANY

Power Products and Services

It takes an astronomically large amount of power to run the 
modern world. Worldwide consumption of electricity grew by 47% 
from 2000 to 2012 and will likely continue on this trajectory for 
several years to come. While renewable energy generation is one 
part of the solution, designing more efficient power systems is a 
critical, but often overlooked way to do more with less energy. At 
Wolfspeed, we believe that designing silicon carbide (SiC) power 

devices into high-power systems is a critical and necessary step in building our shared future. 
 
For the past 30 years— first as a division of Cree and now as Wolfspeed —we have only focused on one thing: 
perfecting wide bandgap semiconductor technology. No one else has more experience or expertise in the 
development and commercialization of SiC power devices than Wolfspeed. 

Wolfspeed doesn’t just sell parts, we serve as a technology partner to innovative engineers and designers 
to create smaller, cooler—and to be frank—better power systems. Many of our competitors are much larger 
organizations that sell a huge variety of parts, with SiC power devices representing only a small percentage 
of their business. But, as design engineers are keenly aware, bigger is often not better. Our lean, agile team of 
expert engineers offers personal, one-on-one support, so you can make the most of our technology by designing 
systems that operate at higher frequencies, maximizing efficiency and power density.   

If you’re an engineer ready to use SiC to create the most advanced, high-performance systems of your career, 
Wolfspeed is the clear and obvious choice. With the industry’s broadest, most field-tested SiC power portfolio, 
we’re uniquely positioned to help you create revolutionary systems that power more and consume less.   

The  
Wolfspeed 

Power  
Difference
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Portfolio

Transportation

IT Power Supplies

Industrial Power Supplies

Motor Drives

EV Charging

Solar

Industries 
Served

Learn More: 
Visit wolfspeed.com/power to learn more about our products and services.  
 
Have additional questions? Contact us at power@wolfspeed.com
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Powering More. Consuming Less. ™

A CREE COMPANY

SiC Schottky Diodes
Simply put, silicon carbide (SiC) outperforms silicon (Si) at higher voltages. Due to 
differences in material properties, SiC can be used to enable unipolar Schottky diodes 
for voltages where Si is restricted to bipolar devices. These unipolar devices have lower 
switching losses, resulting in more efficient power conversion systems than are capable 
with silicon diodes. 

One of the biggest benefits of the SiC Schottky diode is that it provides an excellent gateway 
to the benefits of using SiC. Selecting a SiC Schottky diode as a drop-in replacement for a Si PIN will 
result in immediate gains in efficiency, as well as lower operating temperatures without requiring any 
additional system modification. The more enterprising design engineer willing to redesign their system 
around SiC Schottky diodes can take advantage of the higher frequency and temperature capabilities to 
create a system that is smaller, cooler, faster, and lower cost than possible with Si bipolar devices.

In addition to the benefits of SiC, Wolfspeed diodes offer several key benefits:

1. Based on a Merged PIN schottky ( MPS) process our Wolfspeed diodes enable drastically higher 
forward surge capability and lower reverse leakage. This design is more robust and more reliable than a 
standard Schottky design.

2. Wolfspeed engineers are here to help you design with SiC. Our team has more than 25 years’ 
experience with SiC devices, and we were one of the first to offer a commercial SiC device. We have a 
vast library of reference designs, SPICE models, and technical articles to help you get started or to solve 
the most complex of design problems. 

3. Our record of quality speaks for itself. Our SiC MPS diodes have more than two trillion field device 
hours, with a combined failure-in-time (FIT) rate of significantly less than one per billion fielded device 
hours. Silicon devices cannot come close to this value, and neither can most of our competitors.

FEATURES 
High temperature and high frequency 
operation
Practically no switching losses
Improved system efficiency
Best-in-class forward surge capability
Low leakage
Easy to parallel – no derating required
dV/dt rated up to 200V/ns

BENEFITS
SiC inside
Unipolar rectifier
Zero reverse recovery
Merged PIN Schottky (MPS) design
Positive temperature coefficient of VF

AEC-Q101 qualified for many products at no 
additional charge
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600/650V PORTFOLIO
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1200V PORTFOLIO 1700V PORTFOLIO
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The graphs compare the reverse-recovery charge (Qrr) of 650V (figure 1) and 1200V (figure 2) SiC Schottky 
diodes and silicon bipolar diodes at various temperatures.  The shaded areas represent the wasted energy 
due to the recombination of the minority carriers of the silicon PIN diode.  
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Figure 1: Reverse Recovery Losses: C3D 650V

Time (ns)

Cu
rr

en
t (

A)

Time (ns)

Figure 2: Reverse Recovery Losses: C4D 1200V

Our diodes feature the MPS (Merged PIN 
Schottky) design which is more robust and 
reliable than standard Schottky barrier diodes. 
MPS diodes also offer superior surge current 
capability, low leakage current and are less 
vulnerable to surface imperfections.

Si at 80 kHz SiC at 200 kHz Delta

PCB Area 23.9 in.2 

(154.1 cm.2)
14.8 in.2 

(95.5 cm.2)
-38%

Volume 47.8 in.3 

(782.8 cm.3)
29.6 in.3 

(485.1 cm.3)
-38%

Weight 18.4 oz. 

(521.6 gm.)
10.4 oz. 

(294.8 gm.)
-44%

Power 
Density

10.5 W/in.3 

(0.64 W/cm.3)
16.9 W/in.3 

(1.03 W/cm.3)
+61%

Low Frequency Si vs. High Frequency SiC
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Efficiency gains can be realized by 
simply replacing Si diodes with 
SiC Schottky diodes. However, by 
optimizing systems for SiC, designers 
can increase power density and 
decrease system size and weight, 
while maintaining high efficiency 
rates.              

Learn More:  
Visit wolfspeed.com/power to learn more about our SiC Schottky diodes and other products and services.  
There you can access our reference designs, models, evaluation tools and more. 

Have additional questions? Contact us at power@wolfspeed.com

80 kHz 

200 kHz 
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Powering More. Consuming Less. ™

A CREE COMPANY

Modules and Gate Driver Boards
Our power modules bring all the proven benefits of Wolfspeed SiC MOSFET and 
Schottky diode performance to higher power (kilowatt to megawatt) applications.  
Because they are packaged in standard industrial housings, system designers can 

quickly evaluate the system-level benefits enabled by Wolfspeed’s all-SiC modules. Ease of evaluation 
is further enhanced by Wolfspeed’s gate driver boards, designed to complement Wolfspeed power 
modules. 

Wolfspeed power modules are footprint and pin-compatible to standard silicon IGBT modules, however 
the internal design is optimized to deliver maximum performance.  Parasitic stray inductance, which 
limits switching speed, is minimized through careful layout and terminal designs.  Parasitic thermal 
impedance, which limits the current handling capability, is minimized through the selection of high 
thermal conductivity insulating materials. Thanks to these enhancements, Wolfspeed power modules 
provide five to ten times faster switching speeds than comparably rated Si IGBT modules—without 
sacrificing efficiency. High performance capability is delivered with industry-standard reliability. 

Wolfspeed gate driver boards are valuable tools for all users.  For those looking for a commercial-off-
the-shelf solution that is ready for volume production, the PT-series of gate drivers is designed with all 
of the operational and safety features expected in a complete gate driver solution. For users performing 
initial design and prototyping work, boards in the CGD-series have all the basic driver functionality.  The 
CGD driver design files are also available as valuable collateral for users designing their own gate drivers. 

All Wolfspeed module and driver products are backed with world-class technical support from industry 
experts in power applications and semiconductor devices.

FEATURES
Ultra-low losses from state-of-the-art Wolfspeed SiC 
MOSFETs and Schottky diodes
 
High thermal conductivity aluminum nitride insulator
 
High frequency operation
 
Avalanche capable
 
Positive temperature coefficient for MOSFET  
on-resistance and Schottky diode forward voltage
 
Pin-compatible to industry standard Si IGBT power 
modules

CORRESPONDING BENEFITS

High efficiency operation
 
Reduced thermal requirements

Reduced size, weight, and cost of passive elements

Mitigates over-voltage protection

Ease of paralleling multiple modules with 
minimal current de-rating

Ease of in-system evaluation



Your Global Source for RF, Wireless, Energy & Power Technologies
www.richardsonrfpd.com | 800.737.6937 | 630.262.6800

Richardson RFPD is an authorized global distributor for Wolfspeed SiC power products only. 

© 2016 Wolfspeed. All rights reserved. The information in this document is subject to change without notice.Page 2  

wolfspeed.com   

MODULE PORTFOLIO
1700V 1200V

RDS(on) 8mΩ 5mΩ 13mΩ 25mΩ 80mΩ

ID(MAX) 225A 300A 120A 50A 20A

Configuration  
Housing

Half 
Bridge 
62mm

Half 
Bridge 
62mm

Half 
Bridge 
62mm

Six-Pack 
45mm

Six-Pack 
45mm

 

Description Features

CRD-001 
Universal Gate Driver

 ◆ 1 Output Channel
 ◆ Mounting Style: Daughter Board
 ◆ Power Inputs: +10V 

 ◆  Flexibility
 ◆  Small Size
 ◆  Low Cost

CGD15HB62P1 
Basic 1.2kV Gate Driver for  
62mm Modules

 ◆ 2 Output Channels
 ◆ Mounting Style: Direct Mount
 ◆ Power Inputs: +15V

 ◆ De-saturation
 ◆  Minimum Pulse Suppression
 ◆  No Optocouplers
 ◆  Visual Indicators
 ◆  Low Parasitics

CGD15FB45P1  
Basic 1.2kV Gate Driver for  
45mm  (Six-Pack) Modules

 ◆ 6 Output Channels
 ◆ Mounting Style: Direct Mount
 ◆ Power Inputs: +15V

 ◆ De-saturation
 ◆  Minimum Pulse Suppression
 ◆  No Optocouplers
 ◆  Visual Indicators
 ◆  Low Parasitics

PT62SCMD12 & 
PT62SCMD17 
Advanced 1.2/1.7kV Gate 
Driver for 62mm Modules

 ◆  2 Output Channels
 ◆ Mounting Style: Direct Mount
 ◆ Power Inputs: +15V, -24V

 ◆  De-saturation
 ◆  Under-voltage Lockout
 ◆  Interlock
 ◆  Minimum Pulse Suppression
 ◆  No Optocouplers
 ◆  Low Parasitics

GATE DRIVER BOARDS
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Learn More:  
Visit wolfspeed.com/power to learn more 
about our modules, gate driver boards as 
well as other products and services.  
 
There you can access our reference 
designs, models, evaluation tools and 
more. 

Have additional questions? Contact us at 
power@wolfspeed.com

Figure 3: Power cycling results of Wolfspeed's CCS050M12CM2 six-pack module 
exhibit lifetimes that are significantly better than the LESIT1 study (an independent 
study of standard Si IGBTs that represents the minimum requirements for module 
performance) and approach the levels capable in modern Si IGBT4 modules, while 
offering the performance advantages seen in figures 1 and 2.

[1] Held, M.; Jacob, P.; Nicoletti, G.; Scacco, P.; Poech, M.H.: “Fast Power Cycling Test for IGBT Modules in Traction Application”, Power  Electronics and Drive 
Systems 1997, Conference Proceedings

FIGURE 3

Time (nS) Time (nS)

Switching transients of Wolfspeed's CAS300M12BM2 half-bridge modules exhibit fast transitions without any turn-off current tailing effects inherent 
with Si IGBTs as seen in figure 1 nor large current overshoots during turn-on inherent to Si PiN diode reverse recovery, as seen in figure 2.  

FIGURE 1 FIGURE 2
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A CREE COMPANY

Powering More. Consuming Less.™

SiC MOSFETs

The three key elements to pushing power 
density boundaries in power electronic inverter 
systems are increasing switching frequency, 
improving efficiency, and optimizing thermal 
management. Wolfspeed SiC MOSFETs are high-

speed, majority-carrier devices, which feature less turn-on and 
turn-off switching loss than silicon IGBTs and superjunction 
MOSFETs. In hard-switched converters/inverters, this advantage 
enables the designer to achieve higher efficiency for the same 
switching frequency or higher switching frequency for the same 
net loss. Power converters made with silicon carbide (SiC) 
MOSFETs result in higher power density due to their higher 
blocking voltage, lower on-state resistance and higher thermal 
conductivity when compared to their silicon counterparts.  

Higher performance devices enabling lower cost systerms mean 
nothing wihtout best in class reliability.  Our MOSFET products 
start with a robust design built upon a proven and reliable SiC 
technology platform.  All MOSFETs are avalanche-rated and 
resistant to latch-up. The results speak for themselves: we are 
the industry leader with the widest portfolio of commercially 
qualified SiC-based MOSFETs.  

“ We selected Wolfspeed SiC 
Planar MOSFETs for our new 
HF9 battery charger family 
because they enabled us to 
improve our battery chargers 
while achieving operational 
savings, increased 
productivity and increased 
safety. This was not possible 
with the best IGBTs in the 
market.”  

                                            
       Giancarlo Ceo, R&D Engineer at Gruppo PBM.

FEATURES
Rugged and reliable with more than five years 
of commercial SiC MOSFET production
High-speed switching with low capacitance
High-blocking voltage with low RDS(on)

Fast intrinsic diode with low reverse recovery

BENEFITS
Increase system reliability while reducing size, 
weight and cost
Achieve higher system efficiency
Reduce cooling requirements
Implement new topologies not previously 
possible
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SiC vs. IGBT Switching Loss

Test Conditions:
Switching frequency = 32kHz
Switch voltage = 800V
Switch current = 40A
Duty cycle = 50%
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SiC vs. IGBT Conduction Loss

VDS curve of MOSFET

Losses match  
at rated current

Losses lower at 
lower current

VCE curve of IGBT
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Wolfspeed 1200V 25Ω MOSFET

 1200V IGBT vs. SIC MOSFETs

Lower switching losses
The lower switching losses are the result of Wolfspeed’s 
revolutionary silicon carbide technology. 

Competitive Device: 1200V IGBT 80A @ Tc=25°C

Wolfspeed Device: C2M0025120D 90A @ Tc=25° C

Lower conduction losses
At the normal operating point of most applications, the 
curve of an IGBT behaves more like the PIN diode while the 
MOSFET acts more like a true resistor. This results in lower 
conduction losses in real applications.

IGBT + Si Fast Recovery Diode +10% to + 25%
Wolfspeed MOSFET + Z-Rec Diode                      -8% to -25%
Wolfspeed SiC switching losses DECREASE at higher temperatures.
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SILICON CARBIDE DISCRETE  
EVALUATION BOARD 
KIT8020-CRD-8FF1217-1

•   Universal evaluation board 
for SiC MOSFETs and 
diodes

•   Includes easy access to 
critical test points, such as 
VGS, VDS and IDS

•   Provides a good layout 
example for properly 
driving MOSFETs and 
diodes with minimal 
ringing

UNIVERSAL GATE  
DRIVER CRD-001

•   Wolfspeed designed  
universal gate driver for  
all C2M™ SiC MOSFETs

•   Supports 1200V or  
1700V MOSFETs

•   Compatible with 1W and  
2W DC-DC converters

•   Full reference design files 
available

50KW BOOST CONVERTER

•   SiC MOSFET-based 
converter for PV 
applications

•   4-phase interleaved

•   Vin = 400-600V, Vout = 800V

•   Reference design includes 
schematic and detailed 
PowerPoint  presentation

Learn More:
Visit wolfspeed.com/power 
to learn more about our  
MOSFETs as well as other 
products and services. 

There you can access our 
reference designs, models, 
evaluation tools and more. 

Have additional questions? 
Contact us at  
power@wolfspeed.com

MOSFET PORTFOLIO
1700V 1200V 900V

 RDS(on)   45mΩ  80mΩ 1Ω 25mΩ 40mΩ 80mΩ 160mΩ 280mΩ 65mΩ 120mΩ 280mΩ 

 ID(MAX)  60A 28A 3A 90A 60A 36A 19A 10A 38A 23A 11.5A

TO-247-3 

7L-D2PAK

Bare Die

 

Tools and Support
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Powering More. Consuming Less. ™

A CREE COMPANY

SiC Custom Power Services
Wolfspeed offers early access 
to our newest innovations in 
SiC power device and module 
technology through our power 
services pre-released products. 
These power services products 
include our pre-released 900V 
- 15kV Gen3 SiC MOSFETs. In 
addition, custom power services 
includes future generation 
15kV SiC n-IGBTs, and 15kV SiC 

p-GTOs. All of these are available as device die or as packaged 
devices. In addition, our power services products include our 
pre-released 650V - 10kV SiC power modules. These advanced 
SiC power devices and modules offer improved conduction and 
switching performance across a broad voltage range, leading to 
higher efficiency and higher frequency operation. These next-
generation SiC power devices and modules will enable you to 
select optimal the voltage rating and efficiency for your end-system 
application, which will dramatically reduce the size and weight of 
your power system. Wolfspeed’s custom power services also offers 
system-level optimization to help customers integrate our products 
into their custom system to reach the most efficient, highest 
power-density solution possible. 

Tomorrow’s Technology Today

•   900V to 1700V Gen3 SiC MOSFETs
•   3.3kV to 15kV Gen3 SiC MOSFETs
•   3.3kV to 10kV SiC Schottky (JBS) Diodes
•   15kV SiC n-IGBTS
•   15kV SiC p-GTOs
•   650V to 10kV SiC Power Modules

•   Pre-released 900V to 15kV Gen3 SiC 
MOSFET Die and Packaged Devices

•   Future generation 15kV SiC n-IGBT and  
SiC p-GTO Die and Packaged Devices

•   Advanced 650V to 10kV SiC Power Modules

At Wolfspeed we 
collaborate with you 
in providing custom 
design services. 
It’s our mission to 
challenge the status 
quo, to stretch 
limits, to push past 
conventional thinking 
in conceiving ever 
more efficient power 
devices.



Your Global Source for RF, Wireless, Energy & Power Technologies
www.richardsonrfpd.com | 800.737.6937 | 630.262.6800

Richardson RFPD is an authorized global distributor for Wolfspeed SiC power products only. 

© 2016 Wolfspeed. All rights reserved. The information in this document is subject to change without notice.Page 2  

wolfspeed.com   

High Speed Switching  
of 10kV – 15kV SiC MOSFETs

Pre-release SiC Power Devices and Modules

Conduction Performance of  
SiC Power Devices at Higher Voltages
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6.5 kV Si IGBT
VBUS = 3.6 kV, TJ = 125˚C

10 kV Gen3 SiC MOSFET 
VBUS = 6 kV, TJ = 150˚C

15 kV Gen3 SiC MOSFET 
VBUS = 10 kV, TJ = 150˚C
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15kV Gen3 SiC MOSFET
27.5 kV SiC 

n-IGBT
22.5 kV SiC n-IGBT

15kV SiC n-IGBT

22 kV SiC p-GTO

15 kV SiC p-GTO

10kV Gen3 SiC MOSFET

6.5kV Gen3 SiC MOSFET

3.3kV Gen3 SiC MOSFET
1.2kV Gen1 SiC MOSFET

1.2kV Gen2 SiC MOSFET

1.7kV Gen3 SiC MOSFET

900V Gen3 SiC MOSFET

1.2kV Gen3 SiC MOSFET

15kV SiC n-IGBT 10kV SiC MOSFETs 
10kV, 120A  

SiC Power Module15kV SiC p-GTO

Learn More: 
Visit wolfspeed.com/power to learn more about our products and services.  
 
Have additional questions? Contact us at power@wolfspeed.com

Advantages of SiC Power Technology
 •  Reduced Conduction and Switching Losses at Higher Voltages
 •  Higher Efficiency and Higher Frequency Operation
 •  Reduced Power System Size and Weight

System-Level Opimization


