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Solution to hw4, problem 1

Note that the PMOS transistor will operate in saturation for
Vep >Vsg = V| »ie. Vgp >V -1

Otherwise, it operates in the triode region.

Then, observe that Vg, =V; — IR .

Thus as long as IR<|V,

, the transistor will be in saturation.

For R =0, IR = 0, and the MOSFET is saturated. Then
1=100= %*8*25(1/5G -7,y
Vs — |Vt| =1
VSG :2V VSD =VSG :2V

For R=30kQ, IR =3 V and the transistor will be operating in the triode region, then

1
100 =8 * 25[(1/56 ~V Vs )- EVSZD]

=200 [(VSG - W —3)- % Vs — 3)2}

0.5 =05V —Vss —1.5
0.5V Ve —2=0
VSG = 324V VSD = VSG _3 = 024V

Vsp =V /2 obtains when the MOSFET is in the triode region. Thus,

1
100 =8 * 25{(1/56 |V \Vsp)- EVSZD]

Voo 1Va
=200 (Vgg —1)2% - —-5¢
R
0.5 =05V —0.5Ves — Vi /8
0.75Vé; — Vg —1=0
VSG:2V VSD:VSG/2:1V

Therefore, R = % =10 kQ
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