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Driver IC’s either for IGBT’s or MOSFET’s are commonly used in several power 
electronics applications. Here the problem of isolating the high and low side driver 
stages occurs. Currently alm ost all of these applications are based on optocouplers, 
discrete transformers or level-



medium to high power applications, but 
negligible for low to medium power applications.  

 

Figure 6: Transfer characteristic  

Comparing the turn-on delay times with 0V to 
+15V and -15V to 15V switching the IGBT has in 
general lower delay times as shown in a 
measurement for several values of R G  in Figure  
7. 

 

Figure 7: Comparison t d_on  = f(RG) 

On the other hand concerning the turn-off delay 
times with 0V to +1 5V gate voltage the IGBT has 
lager delay times than with a -15V to +15V driver 
stage as shown in Figure  8. 

 

Figure 8: Comparison t d_off = f(RG) 

 

 

 

Applications 

The 2ED020I12 -F is a driver IC not only for 
IGBT’s, but due to the rated maximum switching 
frequency of up to 60kHz without degradation 
also suitable for MOSFET’s. This opens the way 
for applications like: 

• 3-phase low and medium power 
converters for AC and BLDC drives  

• H-Bridges for DC  drives or SMPS 

 

Figure 9: 15kVA converter with 2ED020I12 -F 

External circuitry 

A convenient solution for the power supply of the 
high side of the driver is realized by a bootstrap 
circuit. As an alternative a separate floating 
pow er supply provided by an SMPS might be 
used. The simple bootstrap circuit contains a 
suitable diode and capacitor. The selection of 
these devices is determined by several factors: 

• The blocking voltage of the diode must 
withstand the DC -Link voltage. Thus, for 
800V systems a 1200V diode is the 
proper choice. 

• The voltage provided by the capacitor 
has to be maintained at a value greater 
than the UVLO threshold of the driver. 
The value of the bootstrap capacitor can 



 

Figure 10: Bootstrap circuit  

The low side driver is able to manage ground 
bounces of typical medium power inverters. 
Nevertheless, the ground pins GND and GNDL 
of the IC have to be connected externally in the 

 
Figure 11: Ground reference at low side emitter  

• In another scenario the ground of the 
driver is on the same level as the 
µController and the shunt resistor will 

work as an additional common low side 
emitter or source resistor. 



threshold –  set by R7 and R8 –  of the 
comparator is reached. The benefit of this circuit 
is that one driver IC handles one half-bridge not 
only for switching the power semiconductors, but 
also for measurement tasks. No further discrete 
OpAmps or comparators are needed.  

 

Figure 14: Positive OC/SC detection  

Another, more complex possibility would be 
combining the OpAmps and comparators of 
several driver IC’s (for example in 3-phase 
converters with a shunt resistor placed in the 
negative DC -Link).  
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