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1. Sketeh v, versus time for each circuit with v,=10sinax V for two cycle perivds. Label the peak
voltages. Assume the cut-in voltage V, =0.5V, the forward resistance R, =0 for all the diodes and the
initial charge in capacitor Q. (=0)=0.
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Fig. |1 for problem 1
2. Consider the basic current-mirror as shown in Fig. 2,

{(a) Find the ratio of I/fye, with L,= L, and W, = 5. (5%}
(b) If 0, and {J, are identical transistor with &, W/L = 40 pAVL V=08 V. and ¥, = 20 V, what is

the output voltage ¥, for [, = [ = 10 pA? (5%}
(¢} Continue from part (h), what will be the changes in output current [, correspondingtoa +2 V

increases in the output voltage F,? (5%)
{d) What is the lowest possible output voltage V.7 (5%)

3. For the Pseudo-NMOS Logic as shown in Fig. 3, answer the following questions.
(a) Find the logic Y=? 5%
(b) If 0,C, =21,C =50 pAN, ¥V =V _|=0V, and VDD=5V, find the voltage for logic-1 (=?V) and
the largest voltage for logic-0 (=?V) 10% Given +'57 =7.58.
{c) Calculate the static power dissipation for Y=logic-0 and Y=logic-1. 5%
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Fig. 2 For Problem 2 Fig. 3 for Problem 3
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4. Fig. 4 is the MOS OTA. Two sides of differential path, like MJ-M2, M3-M4, are identical. Neglecting
the body effect, please use the small signal parameters, i.c.. gm, ro, Vi, Vo5 gy, ... to answer the
following questions:

(a) small signal differential gain (3%

(b) common mode gain (3%) (current source impedance = Rss)

(c) mput common mode range (3%)

(d} output signal swing range (3%)

{¢) dominate pole position (3%)

(f) the method to make this amplifier stable when this OTA is in switched-capacitor network.(5%)
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Fig. 4 For Problem 4
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3. A current circuit is connected as shown in Fig. 5 with ideal OpAmp. The BJT has parameters ==
and Vi, =03V, The circuit components are R, =IK0Q, R, =10kQ, R, =100, ¥, =1V, and V,
=] 2V,

{(a) Find the output current [ .(10%)
(k) What is the minimum operating voltage for V_2(10%)

Fig. 5 for Problem §
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