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(a). Draw

1. Refer to Fig. P1, dicde cut-in voltage
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VTC (v, vs v,) plot. (10%)
(b). Draw the output waveform, vo vs t plot for 0 < @f < 477 . Indicate the breakpeints clearly. (10%)
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2. {(a). Refer to Fig. P2, state the assumption, derive the relatwnshlp between I, and Ipgr. (16%)
{b). V*—SV ¥V = -5V, Ingr= 1 mA, to generate a constant current L,=12 pA, determine the value
of Rl, Rg, assuming that Vpp=0.7 V at Ic-l mA. (10%)
!
3. (®) Refer to Fig. P3, for the ideal op amp derive the transfer function 7(s) = -Z. (10%)
: f
{b). Derive an expression for the magnitude QT( jw){ and phase d(w), :
T(s);.,, =TU@) ={T(w)e”, plot [T(jo)| vs @, ¢ vso (10%) ’
4. Irer=100pA, puCox ==90 HA/V” , 1,Cox =30 PA/Y 2 V= —Vo=0.5V, 1/A,=123V, 1 /l 1 I=19.~2V
Voo= Vss‘ 5V, Assame MOS W/L=100um/1.6pm for all MOSs. (Neglect channel length modulation in
DC calculation) (Refer to Fig. P4)
(a) Calculate Ryzr. (6%) ‘
(b} Caict‘iiate voltage gain v,/v; (14%)
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ig. P 5, the equivalent circuit of 2-stage amplifier.

Neglect capacitances C; and C; and use Miller approximation, the voitage gain can be written as A(s) = ;o_ =
(a). Caiculate the de voitage gain 4, =% (10%)

id

Given Gmg-—ﬂlpA/V and sz—iGGuA/V R; =IMQ, R, =2MQ, Cc =10 PF.
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{b) Negiect capacitances C; and C, , write an expression for the dominant pole frequency{w ) due fo Cc
in terms of R; ,C; and Gy (=1, 2) Calculatg @, and unity gain frequencyo,. (10%)
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