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1.Find the voltage gain of the differential amplifier circuit in Fig. P1 under the condition that I = 50pA, [V
= V=1V, W; = W3 = 120um, L; = L, = 6pum, pnCox = 90 pA/VZ, 1,Cox = 30puA/V2, Vo = 30V, and Vpp =
Vss =2.5V. (15%)
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2.(a) Calculate the output current J, in Fig. P2. R = 3.6kQ. Assume that [Vy| = Vi = 1V, W1 = W3 = W, 5
12um, W, = 48 pm, L; = Ly = Ly = Ly = 0.6um, pnCox = 100 pA/V?, pCor = 40pA/VZ, Ap = Ay =0, and
Vpp = 3V. (10%)

(b) If Ap = Ay = 0.1 V!, estimate the change in I, for a small change AVpyp, in the supply voltage. (10%)
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3. A sinusoidal signal V;,(t) = A,cos(27f;,t) is to be converted to a 12-bit digital signal, where 4,, =2 V and
Jfn=1kHz.
(a) The signal is sampled at t = 0.5 mS. What is the digital representation of the sampled signal? (5%)
(b) The signal is sampled at t = 0.75 mS. What is the digital representation of the sampled signal?(5%)
(c) What is the error introduced by the quantization in (b)? Express the error in the percentage of the full
scale voltage.(5%)
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4. Please calculate the output resistance (Rour) of the circuits shown in Fig. P4. Assume that all of transistors|

have the same transconductance g, and output resistance r, while g, >> 1. (15%)
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Fig. P4

5. AMOS cascade amplifier shown in Fig. P5 was designed to have an input pole of 4 GHz and an outpu]
pole of 12 GHz. Assume that Q; and Q, are perfectly matched and operate in saturation region with an
overdrive voltage of 0.2 V, and the process parameters are: L= 0.18 pm, A= 0, prCox = 100 pA/VZ, Cox = 12
fF/ pmz, Cas = (2/3)WLCyy, Cop = WC,, C, = 0.2 fF/um. Please determine the values of Rg and Rp. (Hint:
use Miller’s approximation for calculating input capacitance of Q;.) (15%)

Vour

Fig. PS5 A cascode amplifier

6. In the circuit of Fig. P6, assume that the reverse saturation current is 5% 1077 A for each diode and the
thermal voltage is 25 mV, please calculate Vg. (10%)

+
ImA

@ 1xa3vg

Fig. P6 Diode Circuit
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7. In the CMOS Inverter shown in Fig. P7, please determine the voltage of trip point. Assume that p,Cox =
150 pA/V 2, pCox =75 p,A/Vz, V1ax = Ve = 0.5 V, and Ax= Ap = 0. (Hint: both transistors will operate in
saturation region at the trip point) (10%)

18V

Fig. P7 A CMOS Inverter






