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. A uniform bar of n-type silicon of 5 pm length has a voltage of 1 V applied across
it. If the dopant concentration No=10"7 cm™ and the electron mobility £4,=1350 -
cm®V's? find (a) the electron drift velocity, (b) the time it takes an electron to
cross the 5-um length, (c) the drift-current density, and (d) the drift current in the
case the silicon bar has a cross sectional area 0of 0.36 umz. (17%)

. Assuming that the diodes in the circuits of Fig. 1 are ideal, find the values of the
labeled currents and voltages. (11%)

. For the circuit in Fig. 2, it is required to determine the value of the voltage Vpp
that results in the transistor operating (a) in the active mode with Veg=4 'V, (b) at
the edge of saturation, (c) deep in saturation with Lrrced=10. Assume that Vpg
remains constant at 0.7 V and the transistor at the edge of saturation has Vcgs=0.3

V, while the transistor deep in saturation has Vcpe=0.2 V. The transistor S is
specified to be 60. (17%)

. The NMOS transistors in the circuit of Fig. 3 have the threshold voltage V:=0.5 'V,
the process transconductance parameter 14,Co=125 pAV? and channel length
Li=L,=1 pm. Find the required values of gate width for each of Q; and Q,, and the
value of R, to obtain the voltage and current values indicated. Neglect the channel
length modulation effect (A=0). (9%)

. The noninverting op-amp configuration shown in.Fig. 4. (a) Assume that the op
amp has infinite input resistance and zero output resistance. Find an expression for
the feedback factor £. (b) If the open-loop gain A=10° V/V, find Ry/R, to obtain a

closed-loop gain 45 of 10 V/V. (c) If 4 decrease by 30%, what is the corresponding
decrease in 4¢? (11%) '

. For the circuit of Fig. 5 with V=12 V, R=20 k€, Rt—60 kQ, R,=Rs=10 k€, and
Rs=R,;=4 kQ, find the limiting levels and the value of v, at which the limiting
levels are reached. Also determine the limiter gain and the slope of the transfer

characteristic in the positive and negative limiting reglons Assume that diode
voltage Vp=0.7 V. (20%)

. For the CMOS class AB output stage of Fig. 6, consider the case of matched Oy
and O,, and matched Qy and QOp. If quiescent current Io=1.2 mA in QO and O,
find (W/L) for each of Q;, O, O, and Op so that in the quiescent state each
transistor operates at an overdrive voltage of 0.2 V Let Vpp= Vss—2 5V, the
process transconductance parameter k’,=200 HAV? B p—100 PAV?, and the
threshold voltage Vy=-V3;,=0.6 V. Also find Vgg. Assume that Ig;as=0.3 mA and
neglect the channel length modulation effect (A=0). (15%)
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