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Now in case, di by dt is very high, I told you the conduction is confined to a very small area, gate 
cathode periphery in the beginning, current is increasing at a very fast rate, so definitely there 
will be hot spots or over heating of the junction. So, if there are hot spots or over heating of the 
junction, it may, device may get damaged.  So remember, see it is here, I have written. Initial 
turn on the device occurs near the gate cathode periphery. Before the turn on, device is blocking 
and then it spreads with the finite velocity across the entire junction. 
 
Now di by dt is high, there is a very small area that is available, current is confined to a small 
area, so definitely there will be hot spots or over heating of the junction and therefore the 
junction or the device will fail. So therefore, during turn on, di by dt has to be controlled. How to 
control this di by dt? We will see some time later. Now what happens once the device has gone 
into conduction mode? J1 and J2 were, sorry J1 and J3 were forward biased, J2 was blocking, now 
there is the junction J2 breaks down, now it is highly saturated with minority carriers. Remember, 
I will repeat, J2 is saturated with minority carriers. See, it has a very special effect, the reverse 
recovery current in a diode and because of minority carriers, they require a finite time to 
recombine or to get neutralized. Definitely, similar effect will be there in the thyristor. I will 
discuss it sometime later. Now, since J2 is highly saturated with minority carriers, gate as no 
further control. That is the reason I have been saying that having gone into condition mode, you 
can withdraw the gate.  
 
In fact, one should withdraw the gate signal because if the gate current is continuously flowing, it 
has no control but then it will amount to power dissipation in the junction J3 and because of 
temperature arise, it may fail. Of course, it has a maximum power dissipation capability. So that 
is about the conduction mode. 
 
Now, how do you turn off the device? For turning it off, one has to reduce or current through the 
device should be reduced below the holding value. Now, if the input is AC, beyond pi, voltage 
will become negative. Input voltage becomes negative. So, there are chances of current also 
reducing and becoming 0. If the input is DC, having triggered the thyristor and gone into 
condition mode, how will you turn off the device? 
 
So, device can be turned off by temporarily applying a negative voltage with other L and C 
elements or in other words you have to reverse, you have to apply a reverse voltage across the 
device. What happens? IA starts decreasing, becomes 0, it continues to conduct in a negative 
direction, all most same thing that are happened in the diode.  
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number of series pulses. We require large number of series pulses because if the load is highly 
inductive, with one pulse thyristor may not turn on.  
 
See, there are various types of loads and gating requirement depends strongly on the type of 
loads. It does not depend only on thyristor. After all, current through the device, is determined by 
the load. So, gating requirement also varies with the load. So invariably, a high frequency gating 
pulses are used to trigger the thyristor in general. But then, in our entire analysis, we will assume 
that 1 sharp pulse will trigger the thyristor. 
 
See I will repeat, gating requirement is a strong function of load because anode current is 
determined by the load and gate pulses should be there till IA is equal to I latching. So invariably, 
high frequency gate pulses are applied, but then for our analysis, we will assume that a sharp 
pulse is sufficient to trigger the thyristor. So, with that I conclude today’s lecture. More on this, 
we will see in our next class. 
 
Thank you.  


