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RECOM Electronic main facts:  

 Since 43 years on the market with DC/DC-Converters  

 More than 30.000 products available in a huge partner network  

 Own development and production in 3 fabs in Taiwan and China 

 Isolated DC/DC-Converters from 0,25W up to 240Watt  

 R-78 non isolated Switching regulator series up to 5A Iout  

 AC/DC-Power Supplies from 1W up to 480W  (Din Rail)  

 New own EMC Lab for testing, special seminars and customers  

 3 to 7 years warrenty for the products   

 Fully certified and qualified towards UL, EN, CE, ENEC etc.    

 Industrial, Medical, new Energy, IoT / Sensors, Lighting, Railway etc.  
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Introduction 

 Typical High Speed / High Power Switching 
Applications 

 IGBT Construction and Gate Drive 

 SiC Construction and Gate Drive 

 Choosing the right DC/DC converter 

 Other Drivers / GaN Technology  

 Summary 
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Introduction 

 Typical High Speed / High Power Switching 
Applications: Solar Inverter 
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IGBT 
Driver 

IGBT 
Driver 



Introduction 

 Typical High Speed / High Power Switching 
Applications: Motor Controller 
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Driver 
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Introduction 

 Typical High Speed / High Power Switching 
Applications: PWM Power control 
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Introduction 

 Typical High Speed / High Power Switching 
Applications: Typical Requirements 
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 High Voltage and Current  

 Fast turn on 

 Fast turn off 

 Reliable switching 

 Keep di/dt in check 

 Keep dv/dt in check 



Introduction to IGBT and  SiC 
 
IGBT Construction 
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Vg 



Introduction to IGBT and  SiC 
 
Turn On Gate Drive: IGBT 
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 Switching behaviour determined by gate capacitance 

 Threshold +3V approx, but +15 needed for reliability 

 Switching speed determined by gate resistor RG(ON) and VG+ Voltage 

 

Eon = 10mJ 



Introduction to IGBT and  SiC 
 
IGBT Construction 
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Introduction to IGBT and  SiC 
 
Turn Off Gate Drive: IGBT 
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 Long tail-off (due to recombination time) 

 Threshold +3V approx, but -9V needed for speed 

 Switching speed determined by gate resistor RG(ON) and VG- Voltage 

Eoff = 12mJ 



Introduction to IGBT and  SiC 
 
SIC Construction 
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Vg 

 10x higher dielectric breakdown than Si (thinner layers = lower resistance)  

 3x better thermal conductivity (higher power rating) 



Introduction to IGBT and  SiC 
 
Turn On Gate Drive: SIC 
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 Significantly lower switching dissipation 

 No threshold voltage, but 18-20V needed to switch higher currents 

 Switching speed mainly determined by gate resistor RG(ON) 

Eon = 3mJ 



Introduction to IGBT and  SiC 
 
SIC Construction 
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Vg 



Introduction to IGBT and  SiC 
 
Turn Off Gate Drive 
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 On and Off switching behaviour very similar (no tail current) 

 Threshold 0V, but -5V needed for reliabilty 

 Switching speed mainly determined by gate resistor RG(OFF) 

Eoff = 3mJ 



Introduction to IGBT and  SiC 
 
Gate Driver - Where do these voltages come from? 
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Sky Hook 

In Mediaeval 
times, illustrators 
often drew in a a 
„skyhook“ rather 
than explain how 
things were 
supported.  
The same with some 
IC manufacturers 
today! 



Introduction to IGBT and  SiC 
 
An isolated DC/DC converter is needed to 
power the gate driver (electronic skyhook): 
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Choosing the right DC/DC converter 
 
IGBT Gate Driver 
 
Very little power is 
needed: 
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𝑷𝒈𝒂𝒕𝒆 = 𝑷𝒅𝒓𝒊𝒗𝒆𝒓 + 𝑸𝒈𝒂𝒕𝒆𝒇𝒔𝒘∆𝑽𝒈𝒂𝒕𝒆
+ (𝑪𝒈𝒆𝒇𝒔𝒘∆𝑽𝒈𝒂𝒕𝒆

²) 

 
𝑷𝒈𝒂𝒕𝒆 = 𝟎. 𝟓𝑾 + 𝟎. 𝟒𝑾 + 𝟎. 𝟏𝑾 = 1W   (for 10kHz) 



Choosing the right DC/DC converter 
 
SiC Gate Driver 
 
Very little power is 
needed: 
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𝑷𝒈𝒂𝒕𝒆 = 𝑷𝒅𝒓𝒊𝒗𝒆𝒓 + 𝑸𝒈𝒂𝒕𝒆𝒇𝒔𝒘∆𝑽𝒈𝒂𝒕𝒆
+ (𝑪𝒈𝒆𝒇𝒔𝒘∆𝑽𝒈𝒂𝒕𝒆

²) 

 
𝑷𝒈𝒂𝒕𝒆 = 𝟎. 𝟔 + 𝟎. 𝟎𝟓 + 𝟎. 𝟎𝟓 = 0.7W   (for 10kHz) e.g. RxxP2005D, 1W)  

𝑷𝒈𝒂𝒕𝒆 = 𝟎. 𝟖 + 𝟎. 𝟐𝟓 + 𝟎. 𝟐𝟓 = 1.9W   (for 50kHz) e.g. RxxP22005D, 2W) 



Choosing the right DC/DC converter 
 
Other Drivers- 
SiC/IGBT Cascode 
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 30V IGBT controls a 1.2kV SiC JFET 

 Threshold voltage  around 5V  

 Vgs drive = +15V / 0V (single-sided driver) 

 Add JFET gate resistor to control di/dt   



Choosing the right DC/DC converter 
 
Other Drivers – SiC/IGBT Cascode 
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𝑷𝒈𝒂𝒕𝒆 = 𝟎. 𝟔𝑾 + 𝟎. 𝟏𝑾 = 0.7W   (for 100kHz) 

 Low Power 

 High Isolation 

 e.g. R05P15S, 1W, 6.4kVDC Isolation 

𝑷𝒈𝒂𝒕𝒆 = 𝑷𝒅𝒓𝒊𝒗𝒆𝒓 + 𝑸𝒈𝒂𝒕𝒆𝒇𝒔𝒘∆𝑽𝒈𝒂𝒕𝒆
 



Choosing the right DC/DC converter 
 
Other Drivers – Normally off GaN HEMT 
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- - - - Depletion 
Region 

Vg 

- - 

 Significantly lower switching dissipation (electron injection) 

 Low threshold voltage (typically 1.4V) – Absolute max allowed Vgate=6V 

 Can be driven with single sided 5V driver 



Choosing the right DC/DC converter 
 
Other Drivers – Normally off GaN HEMT 
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𝑷𝒈𝒂𝒕𝒆 = 𝟎. 𝟎𝟓𝑾 + 𝟎. 𝟎𝟓𝑾 = 0.1W   (for 1MHz) 

 Low Power 

 Regulated output 

 High Isolation 

 e.g. RAZ-0505S, Regulated 1W, 2kVDC 

𝑷𝒈𝒂𝒕𝒆 = 𝑷𝒅𝒓𝒊𝒗𝒆𝒓 + 𝑸𝒈𝒂𝒕𝒆𝒇𝒔𝒘∆𝑽𝒈𝒂𝒕𝒆
 



Eval Board Example:  
10kW: 100kV/µs slew rate, 50kHz 
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Choosing the right DC/DC converter 
 
Examples for IGBT / SiC / GaN converters 
 
 
 
 
 
 



Selection Guide Overview 
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We Power Your Products 

SUMMARY: 
 
 
 
 
 
 
 
 
 
 

 Different switching technologies demand different gate driver 
voltages. 

 The easiest way to power the gate driver is via isolated DC/DC 
converters.  

 There are asymmetric output DC/DC converters that are specifically 
designed to power gate drivers. 

 The DC/DC supply is usually very low power, 2W or less, even if the 
application is switching many kW. 



Application Support & Tools   

 EMC Lab for customer application measurements, EMC Seminars  

 Application Notes and 7 white paper documents on the website  
3 special documents about IGBT, SiC and GaN Gate Driver Techn. 

 New Product Selection Guide from April 2017  

 New 3 rd. Edition of RECOM‘s DC/DC-Book of Knowledge  
(now new with chapter 10 about magnetics and transformers)  

 Lots of different sample kits with datasheets directly available  

 Use the support of our Top Distributor RUTRONIK from Breda  
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Thanks a lot for your attention !!  
 

 For any further information please contact the Rutronik Office  
as well, Takkebijsters 51, in 4817 BL Breda, Netherlands   
Mr. Fred Slebe:   Fred.Sleebe@rutronik.com   

 Florian Boess, RECOM Electronic,  F.Boess@recom-power.com  
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