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1. Si and GaAs are generally used in IC and photonic applications, respectively. Please explain
the reasons in detail. (109§ )

2. Determine and plot Vv, (t) for the network in Fig.1. (109)
3. InFig. 2, find V and I.. (159%)

4. The NMOS transistors in Fig.3 have V, =1V and kW /L=2mA/V>. Assume A=0.
Determine the node voltages V,, V, and V,. (15%)

5. Consider the bias circuit of Fig. 4 for the case: (W/L)s=(W/L)o=(W/L)10=(W/L);1=
(W/L)B:ZO and (W/L)12:80.
(a) Find the value of Rp that results in a bias current Ig=10 pA. (59 )

(b) Also in a process technology having 11,Cox=90 pA/V?, find the transconductance gmi2. (5% )

6. For the circuit of Fig. 5, let the op amp have open-loop gain p=10* V/V, Ric=100 kQ,
and r,=1 kQ.

(a) Find the voltage gain V,/Vs. (59 )
(b) Find the input resistor R;,. (595 )
(¢) Find the output resistor Roy. (59 )

7. For particular design of the folded-cascode op amp of Fig. 6, £1.65 V supplies are utilized
and all transistors are operated at overdrive voltages of 0.3 V magnitude. The fabrication
process employed provides Vi,=|Vp|=0.5 V.

(a) Find the input common-mode range. (59 )
(b) Find the range allowed for vo. (59 )

8. (a) Sketch a two-input CMOS NAND gate. (6% )

(b) Assume that for the basic inverter n=1.5 and p=5 and that the channel length is 0.25 pum,
find the W/L ratios for all transistors, such that the worst-case tpy and tpp of the gate are
equal to those of the basic inverter. (495 )



9. Using the circuit of Fig. 7 design a monosatble circuit with CMOS logic for which R,,=100 €,
Vpp=5 V, and Vy@=0.4 Vpp. Use C=1 puF to generator an output pulse of duration T=1 s. What
value of R should be used? (595 )
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