Solutions EE466: Homework 1

2.2 In(a), the transistor sees ¥y = Vpp and Vy = Vpg. The current is
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In (b), the bottom transistor sees Vy, = Ppp and V= V1. The top transistor sees Vg,
= Vpp-Viand V= Vg - V7. The currents are
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Solving for ¥, we find
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Substituting 77 indo the Ij¢ equation and simplifying gives Ipg = Ipg).

2. Cpermicron = €L/tox = 3.9 * 8.85e-14 F/cm * 90e-7 cm / 16e-4 pm= 1.94 fF/um.

3.
2.6 The new threshold voltage is found as
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V,=0.7+y (o, +4 -0, ) =166V

The threshold increases by 0.96 V.



4.

2.11 The nMOS will be off and will see V' = Vpyp, so its leakage is
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5 (a(1.2-0.3)2/(1.2-0.4)2=1.26 (26%)

—0.3
el.4 * 0.026
(b) —— 15.6
1.4 0.026
c
-0.3
e 1.4 ¢ 0.034
(c) vp=kT/g=34 mV; - = 8.2 ; note, however, that the total leakage
1.4 ¢0.034
C

will normally be higher for both threshold voltages at high temperature.



