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1. Fill the blanks with either 0 or . [12pts, each blank 2pts] o
.(a) Anideal trans1mpedance amphﬁer has its mput resistance, Ry, = ; , andoutput
remstance Rou= ' .
(b) An ideal operatlonal amphﬁer wouldr-p;dwge—J voltage gain, input
* impedance, - output 1mpedaacq—aﬁd - bandw1dth '

2. Fora saturation MOSFET, how its tra‘l?éc nijnctan be, gm, changes for the following. '
~ conditions? [8 pts, each blank 2pts] ~ = T ' '
(a) WIL is doubled but I, remains constant. gy, will

(b) Vos — Vru is'doubled but Ip remains constant. g, will "~
() Ip is doubled but W/L remains constant. g, will
" (d)Jp is doubled but ¥s — ¥y remains constant. gy will

3. In Fig. 1, assume the diodes are ideal. ]ifg_t Bkwe@ gt/output characteristic. [5 pts]‘ g
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4, In Fig, 2, R; =2 R,. Assume D, behaves as an 1d?a\ switch w1th a turn on voltage of 0.6V.
Plnt the mput/output characteristic. [S-ths}'w ~

;..........«.

channel length of MOS’s. And the chzuIBc width _§ M; is. W. Determine the widths of the
. other MOS’s to make the output of the circuit have equal rise and fall times. [5 pts]
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6. Flg 4isa CMOS mverter (a) Plot its voltage transfer characterlstlc [5 pts] (b) Label the
five different operatlon status of M and _Mz in the plot [5 pts]

5. In Fig. 3, (a) what is the loglc functio} e ¢irchit? [5 pts] (b) Assume u, = i, and equal
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7. Assume the op amps in Fig. 5 are 1dea1 (a) Determme Zi. [5 pts] (b)What type of

component the 01rcu1t 51mu1ated‘7 5 pts] .
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" 8. Assume the op amp in Flg 6 is ideal. (a)“D rive-the transfer function, Vom/ V,,,(s) [5 pts]
(b) “What type of filter the circuit reali ‘ red? 5...11ts]

9. Assurhe the op amp in Fig. 7 is ideal. (a) EEEivgl Fi(s) = Vou!Vin(). [5 pts] (b) Plot the
frequency response of H(w) for R,C1<R;C5. i pts] :
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10. Determme the small sugnal gain vomir pl \Jut in Fig. 8 if (W/L); N (W!L)4 [5 pts}

Flg 7

" 11. Determine the closed—loop gain of the ClI‘ClllT, in Fig. 9 1f Au w. [5 pts]
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12. The circuit in Fig. 10 is desxgned for a nommal gain of 10, i.e., 1 + R ,./Rz = 10. Determine
the minimum value of 4, for a gain error of 1% Assume (1 + \7) =1-x.[10 pts]




