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Peak CMOS Current
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Q:  Peak current!   I thought iD = 0 in CMOS  devices !?
A:  Drain current iD is zero when VI = 0 (region I) or VI = VDD (region V).  But, consider when VI is between 0 and VDD (i.e., regions II, III, and IV). 

Recall the transistor modes for the regions II, III and IV:

Region II -  QN  in saturation, QP in triode.

Region III -  QN  in saturation, QP in saturation.

Region IV -  QN  triode, QP in saturation.

Note that neither of the transistors is in cutoff for these three regions.  Therefore both transistor channels are conducting.
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                Drain current iD is non-zero !!!


Note the peak current occurs when VI = VDD/2.  At that point, we are in region III of the CMOS transfer function, and therefore both transistors are in saturation.


Q:  What is the peak current 
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A:   Its obvious !  We know that 
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, and that QN  is in saturation.  Therefore, the drain current is “ K times the excess gate voltage squared.”
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