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Now, how do you detect this overload condition? That can be detected by monitoring the 
potential at point y. The potential of point y when this diode is conducting is VCE plus this drop. I 
will repeat, potential of y is VCE plus the drop across dy that is when dy is conducting and what 
is VCE when the device is on? It is Vx minus VD1. So in case, potential of y increases above this 
value that VCE plus V dy where Vce is Vx minus VD1. It indicates that it is a fault condition or is 
an overload condition. 
  
See, when the diode is off, what is the potential of Y? Potential of the Y is 12 volts because no 
current is flowing. Say, it is like this, potential of Y also will be just like this. It is 12 volts till the 
transistor is turned on, under normal condition, it is VCE plus this drop, this normal condition. In 
case, if this increases, it is an overload condition. So therefore, by monitoring the voltage at point 
y, it can be inferred that whether the transistor is operating in quasi saturation or it is trying to 
come out of quasi saturation, can be inferred. 
 
Let me tell you one thing, this comparison should be done only after say, ton. See, if you have to 
apply positive Iv to the transistor, wait for some time, only then, voltage at point y or VCE falls.  
So till this period, even if VCE is high, no action should be taken. Action should be taken only 
when VCE increases in this region. So, that is about protecting a BJT from overload condition. I 
just want to tell you about a floating ground. Now, what is a floating ground? 
  
See in this circuit, all the control signals that applied to the BJT with respect to its emitter. So, 
this potential is at 12 volts with respect to emitter. Now, what is the potential of emitter? The 
potential of an emitter is equal to the potential of the collector that is equal to the high voltage 
when the transistor is on because when the transistor is on, VCE drops to a very low value.  
 
This potential is same as the emitter potential and in the circuit when the transistor is off, it is 
assumed that no current flows. I am neglecting the leakage current. So, potential of E is 0. So, I 
have a reference point in this circuit whose potential is keep on changing and depends on the 
conducting state of the transistor. I said, this potential is at 12 volts with respect to emitter and 
potential of this point itself is equal to a high voltage potential, this voltage when the transistor is 
on. 
  
So, a precaution to be taken is that just because 12 volts is being used in drive circuit, one should 
not touch the components in the drive circuit because the potential itself is floating. Say, a 
collector is connected to 400 volts, DC supply. So, attending D1 time the potential in the drive 
circuitry could be 400 volts or so because emitter potential itself is changing. Whereas, these 
digital circuits, there also supply voltages are there, say, plus 5, minus plus 5 or plus 12 
depending upon the logic circuits that I used here. 
  
This is the actual ground and this ground, they are not the same. This should not be connected 
because this is the entire power circuit and there is opto isolator to isolate the power circuit from 
the driver circuit and potential in this part is floating with respect to emitter. Yes, these are all 
may be, at 12 volts but then emitter potential itself is changing. So, that is about bipolar junction 
transistor. Now, let us discuss another device what is known as the Power MOSFET.  
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See here, gate to drain capacitance varies considerably with VDS. So, this is the variation. For low 
values of VDS or that happens when the device is on, this capacitance is high and if it is in the 
blocking mode, at that time VDS is very high, this capacitance is very small. Whereas see, this 
gate to source remains approximately constant, independent of VDS, whereas gate to drain, it has 
a high value when the device is on and it has a very low value when the device is off and the 
third one between a drain and source is of less important. 
   
Now, the sum of capacitance between gate to drain and gate to source is known as the input 
impedance. Gate to drain and gate to source is the input capacitance and see the variation here, is 
the sum of these 2 and it is generally in terms, in pico Farads and this input capacitance plays a 
very important role while turning on the MOS and turning off the MOS. So, during turn on, you 
need to charge these 2 capacitors, gate to drain and gate to source. 
  
The rate at which you charge this capacitors, determines the turn on time of the MOSFET.   
With that I will conclude my today’s lecture. More, we will discuss in the next class.  
 
Thank you.  


