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Consider the circuits (a), (b), (c), and (d) shown in F ig.1, assume that every transistor is biased in the forward-active mode and has the same Pr

=100, Vgom = 0.7V, and ¥, = o, If the current sources /y, I, I3, and I, are adjusted such that each O transistor has the same dc collector
current and hence, the same small-signal parametets,

1-1 Consider the input resistance R;, (A) which circuit has the largest input

‘resistance?(z #°) (B)Which has the lowest input resistance? (3 4+)
1-2 Consider the voltage gain 4, = {Vou

inl, (A)which circuit has the largest vo:!tgge_gain?(z #)(B)Which has the lowest voltage gain?(3 %)
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2. SEHEAQ0 ) ;
For the cascode amplifier as shown in Fig. 2, let Q) and Q, be identical with Vi=0.6 V, 4,C,= 160 BA/V?, 4=0.05 v x=0.2, W/L=100, and
Vor=02V.

2-1 (4 %) What must the bias current J can be ? (A)32 pA, (B) 54 pA, (C) 108 LA, (D) 160 pA, (E) 320 pA.

2-2 (4 %) Find the open circuit voltage gain A yy. (A) 200 V/V, (B) 241 V/V, (C) 4820 V/V, (D) 48200 VIV, (E) 441 V/V. _

2-3 (4 %) Calculate the value of the effective short-circuit transconductance, Gm, of the cascode ampliﬁpr. (A) 3.2 mA/V, (B) 1.6 mA/V, ©
6.4 mA/V, (D) 8.0 mA/V, (E) 9.6 mA/N. f

2-4 (4 %) Find the output resistance R, of the amplifier (A) 62.5 kQ, (B) 125 kQ, (C) 320 kQ, (D) 2.4 MQ, (E) 15.125 MQ. ‘

2-5 (4 4r) Ignoring the small signal swing at the input and at the drain of @1, find the lowest value that Vgyas should have in order to operate Q;
and @ in saturation. (A) 0.6 V, (B) 1.0 V, (€)125V,(D) 1.8V, (E) 2.2 V.
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Fig. 2 The MOS cascode amplifier. ‘ Fig. 3 Circuit for Problem 3. i
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A feedback circuit is shown in Fig. 3, the OP amp has open-loop gain 4= 10° V/V, R,y= 100 kQ, and , = 1 k. Use the feedback analysis.
3-1 (5 ) Identify the feedback topology to be used. (A) Shunt-Series, (B) Series-Series, (C) Shunt-Shunt, (D) Series-Shunt.
3-2 (5 #) Find the voltage gain (V/V;). (A)-96 V/V, (B)~192 V/V, (C)-48 V/V, (D) -108 V/V, (E) -288 V/V.
3-3 (5 %) Find the input resistance Riy. (A) 15 Q, (B) 29.9 Q, (C) 60 Q, (D) 1.23 kO, (E) 108 k&2,
3-4 (5 %) Find the output resistance Rou.. (A) 29.5 Q, (B) 60 Q, (C)120 Q, (D) 1.23 kO, (E) 160 kQ.

4. (13 %)
4-1 (10 %) Sketch the pseudo-NMOS logic circuit and pass-transistor logic circuit realizations for the Exclusive-OR function.
4-2 (3 %) Which one has the DC power dissipation problem?

5. (114) _
5-1 (6 %) Sketch a SRAM cell and a DRAM cell.

5-2 (5 %) For a DRAM cell with a capacitance of 8 fF, refresh is required within 32ms. If a signal loss on the capacitor of 0.5V can be tolerated
what is the largest acceptable leakage current of the cell?

6. (10 %) For a static CMOS logic gate, tﬁe bax_‘ticular PMOS network is shown in Fig.4,
6-1 (5 %) Please sketch the complementary NMOS network. )
6-2 (5 %) What is the logic function output of this gate?

7. (11 %) ,
7-1 (6 %) Draw an N-well CMOS inverter cross}section view;
7-2 (5 %) Explain the latch-up problem briefly. - ' Fig. 4 Circuit for Problem 6

8. (5 %-) Design a circuit that can be used to avoid the charge redistribution problem of the DOMINO CMOS logic gate.




