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Problem 1 (30 points)
For all the circuits below, use the following NMOS parameters
K Py=p1.Con 1 D0pANVY, V=1V, ha=0V

and the following PMOS parameters
K Pp=p, U= 30pAN, Vigp=- 1V, =V

For the following two circuits calculate
L Ip with Wo/Ly=2071. {10 points)
1. The minimum Wa/Lz such that the M1 transistor remains in saturation {10 points)
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¢} For the following circuit find the values for Ipg and Vo, Assume all transistors are
operating in saturation. {10 points)
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Problem 2 {35 points)
Assume for problem 2 that the NMOS transistors are all operating in saturation and have
KPy=pCo= 10 ANV, V=1V, ha=0V"

a) Calculate the DC values for Ip, Vi, Vg, Vs and the AC small-signal g,;. (10 points)
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b) Sketch the small-signal model of the circuit. Assume that the capacitors act as AC shorts and
only draw the essential transistor(s). (10 points) T =emaded
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¢} Caleulate small signal gain A, v, input resistance Ri,, output resistance Ro,. (15 points)

f A~ 0 Yy
o R P I,f”::’f’ E ) == ,4 a {'Ff/" I F )
S = '-Fﬁ.q.r_lr ,l" | ."ExJ;_-_," I -_—7 U':r P [#) [ Rm=-:f"__:l:.}_/'1f-
; J = skllk) = oY
K4 = - = 350/ = 4 h ( kIS k) V' Ru= - kK
Eﬂ’ff £, )
.}'.r'_'_'-._.f' f).;_l = ! ‘:‘:_4-. {:{- - _:._?_} ﬁ:.?df_ = Er = 5}(__,.-"{._



