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1. Assuming that diodes D; and D; are ideal, find the following ¥ou of the circuit shown in Fig. P1

for different Vi, ranges. 10 KO
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Fig. P1

2. The circuit in Fig. P2(a)(b) utilizes an ideal operational amplifier A. Derive the following

corresponding voftage gain Ay formulas.
(a) (10 47) for Fig. P2(a).
(b) (10 47) for Fig. P2(b).

Fig. P2(a) Fig. P2(b)
3. The NMOS transistors in the circuit of Fig. P3 have V=1V, inCox = o Lk
100 pA/V? » A =0, and channel length L; = L, =Ls;=1 pm. , .
(a) (10 43) Find the required values of channel width for each of M, Ma, M,
and M3 to obtain the voltage and current values indicated in Fig. P3. i o2V
(b) (10 43) Shows.which regions the transistors M1, M2, and M3 work in,
respectively. : ) _ M,
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4. (40 4Y) The transistors operate in the saturation region. Calculate (a) gp,, (b) Rop.
(c) the low-frequency small-signal voltage gain, and (d) the output resistance of the
amplifier. Some related parameters art;:, fnCox = 100 X 107° A/V.z. ('l:i)m,m = 40,
Ap =01 V4, pCoy =50 X107 Afn (Dmzus =50, 4, =014 V7% and Ipyzs4 =
0.6 mA. Neglect the Body effect of'MOS transistors.
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5. (10 4y) These MOS transistors operate in the saturation region. Neglect the Body
effect of MOS transistors. Calculate Rgy;. Some related parameter values are:
g1z =10 %107 AN, guz = VZ X107 AV, To13=20 k@, Toz = 10 k2, and the

aspect ratio of all transistors is 10.




