Homework 5 Solution:

52 C, =9 fF/pum?, Vop =02V
L=036pm, Vps =0V
W =36 pm
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Since &k, = fc;W/L and W/L is dimensionless, %,

. . . 2
has the same dimensions as fr;: that is, A/V~,
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511 Vi, =07V

(@) [Vsgl = [Vip| + [Vov|
=074+04=1.1V

= Ve=—-11V

(b) For the p-channel transistor to operate in
saturation, the drain voltage must not exceed the
gate voltage by more than |V,|. Thus

UDmax = — 1.1+07=-04V

Put differently, Vgp must be at least equal to |Vy |,

which in this case is 0.4 V. Thus vppa = —0.4 V.

(c) In (b), the transistor is operating in saturation,

thus

I 2
In= E’\’p\voﬂ

|
05 = 2 X k, x 0.47

= k, = 6.25 mA/V*

For Vp = —20 mV, the transistor will be
operating in the triode region. Thus

1
Ip =hy [T’SDlvovl - ET’§D:|

1
=6.25 [0.02 x 0.4 — E(0.02)2}

= 0.05 mA

For Vp = =2V, the transistor will be operating in
saturation, thus
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Ip = Ek,,|v0v|2 =3 x 6.25 x 04> = 0.5 mA

518 V,, =0.5V. k&, = 1.6 mA/V?
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Ip=005=—-x L6x V3,

= Voyr =0.25Vand Vpg = 025V
Vs =054+025=075V

I
Ip=02= 2 x 1.6 x V5

= Voy =0.5 Vand Vps > 0.5V
Vos =0.54+05=1V



