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1. (a). Derive the transfer function T(s)=V,/Vo: and find 3dB frequency o,. (6% )(Fig. P1)
). Vi(t) =V, sin ot, draw the V,; vs ot plot for 0 <t <27, derive the average
value of V(£).(7%)
(¢). If ®p<< o, write an expression for the output V,(t).(3%)
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2. (a). For the circuit in Fig. P2, derive ;—‘ in term of K;, K,, K3 and K,, where K‘;E pC, WIL

3
corresponding to the MOS Q; with Vi, =-V,. (Assume Q; and Q, are in satutration.) (8%)
(b). If K4=K,, K;=K,=16 K,, find the required value of I, to yield a bias current in Q; and
Q4 of 1.6mA.(3%)

3. CMOS amplifier, pCox =110 BA/V? 11,Coy =50 PA/V?, Vi, =-V,=0.7V, [A|=1/|V,|=0.04V""
for both n/pMOS, Izg=30pA, Vpp=Vss=2.5 V, Cc =3 PF, let v; =-v;a/2, V; =V;q/2.

PWOS Q1 Q2 SEE Q5 Q6 Q7 Q8
IW/L(pm/pm) 3/1 3/1 15/1 |15/1  |[5/1 5/1 15/1 90/1

(a). Calculate the value of Ry . (6%).
(b). Determine the MOS dc currents Ip; and Ipg.(4%)

(c).Calculate the low frequency voltage gain A,, A, for the 1* and 2" stage. (14%)
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4. For the BJT amplifier,all the current sources are ideal,for all BJTs p=100, r, =,
let v'=vig/2, v'=- v;y/2, Ry=10kQ,
(a). For inputs grounded and output held at 0V find the dc collector current I, (Q2).(2%)
(b). Draw the small-signal circuit and calculate low frequency voltage gain, A =v,/viq (12%)
(c). Find the value of C¢ to obtain a 3-dB frequency of 100 Hz ? (4%)
(d). Calculate the unity gain frequency f; in Hz. (4%)
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5. (a). Draw the CMOS inverter circuit, define Kg%%, V,, and V(< 0)are the threshold
Hpox L/

of n/pMOS respectively, derive an expression for the switching threshold voltage, V4,.(12%)
(b). If Ky increases, will the vy, increase or decrease? Verify your answer. (4%)

6. (). Draw the CMOS circuit to implement Y=A(B+C) (5%)
(just use A, B and C as inputs and use minimum number of MOS transistors )
(b). Construt the truth table for the CMOS circuit and determine the logic function Y=? (6%)
(Fig. P6(b))

Fig. p6(b)




