Homework 6 solutions:
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For v, <(Vo, -V, ), thatis v, <3V,ip>0
For v, > (V,, =V, ), thatis v, >3V, ip=0,
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Vgs = Vs, for iD >0, NMOS must be operate in saturation:
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Vp=-05V
vg=4+3V-=>0V

As vg reaches +2.5 V. the transistor begins to
conduct and enters the saturation region, since
vpg Will be negative. The transistor continues to
operate in the saturation region until v reaches
0.5 V. at which point vpg will be 0.5 V, which is
equal to |V,,|. and the transistor enters the triode
region. As vg goes below 0.5V, the transistor
continues to operate in the triode region.
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Since Vpg = 0, the MOSFET is operating in
saturation. Thus
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For Ip to remain unchanged from 0.08 mA. the
MOSFET must remain in saturation. This in turn
can be achieved by ensuring that V, does not fall
below Vi (which is zero) by more than V, (0.4 V).
Thus
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Ip = 180 pA and Vp=1V
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Transistor is operating in saturation with
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