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which can block both positive as well as negative voltage but then it has a longer tail current 
duration. To fasten the turn off process, we modified the structure what is known as the anode 
short structure. It cannot block the negative voltage. Then we studied BJT, bipolar junction 
transistor. It can block only positive voltage, it cannot block negative voltage because base 
emitter junction is heavily doped. 
  
It is a current controlled device. The problem with power transistor is gain is low. But then, as 
the voltage rating increases and more over these transistors are operated in saturation, gain still 
falls. So therefore, we require a small power transistor to drive another high current power 
transistor. It has an excellent on state characteristics. Vc sat into Ic is very small. Then we 
discussed a MOSFET, ideal gate characteristics, in the sense, input power at the gate is 
approximately 0. Input impedance is very high, very fast device and majority carrier device, 
positive resistance coefficient, paralleling is very easy, no secondary break down but has one 
limitation. 
 
What is that? On state power loss is high. Then we studied an IGBT. It is the device, has 
characteristics of MOS as well as a BJT. Input is a MOS, the power stage is a BJT. Gate power 
requirement is very small. But then, the turn off time of an IGBT is slightly higher compared to 
that of a MOS. That is because there are both majority as well as minority carriers. 
  
So, this turn off time can be reduced by using a punch through IGBT. But then it cannot block a 
negative voltage. In non punch through IGBT, it can block a negative voltage. So, there are very 
few devices, it can block the negative voltage; a SCR, a symmetrical GTO and IGBT. Other 
devices cannot block a negative voltage. So, that is about power semiconductor devices.  
 
From next class onwards, I will discuss the various power electronic circuits. The power 
semiconductor devices are used as switches and in our entire analysis, we will assume that these 
devices are ideal. We need to know the 2 basic laws to understand power electronics. They are; 
Kirchhoff’s current law and Kirchhoff’s voltage law.  
 
So, we will start the course assuming that you all know these 2 laws. It is going to be very 
simple. I will keep the mathematical content to a very low value. I will use the graphical 
approach, mathematical approach is very important. So, if there is a circuit, you can always write 
a differential equation and you can solve. I will not take that route.  
 
I will take the graphical approach, I will draw the wave form and I will use the basic properties 
limit of the various passive components, I will use the basic that is L and C. Average voltage 
across inductor should be 0, the average value of the current flowing through the capacitor is 0 at 
steady state. These are concepts that we will be using. So with that, I will conclude my today’s 
lecture. From next lecture, I will start the power electronic circuits. 
 
Thank you.  


