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(10%) Assume the diodes in the circuit of Fig. 1 to be ideal.
(a) Derive the relationship ofy pandy, .

(b) For -10V < v, <10V, draw the y o VS v, plot and indicate the voltages at the breakpoints.
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(24%) The MOSFETs in the circuit of Fig. 2 are matched, having
My Co (W/L), =p,C,, (W/L), =1mA/V?2, |V, | =|th| = 0.5V, and the resistance R=1MQ.
(@) For G and D open, calculate the dc voltage at G (Vg ) and de drain current I, (Q;) andI,, (Q).

(b) For finite 1, (A,=|A, [=0.05 V™), draw the small-signal equivalent circuit, calculate the voltage
gain (v, /v, ) from G to D and find the input resistance (R,,)atG.

.(10%) Find V1, V; and I;~1; in the circuit shown in Fig. 3. Assume |Vgg[=0.7V and B=co.
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(14%) Consider the circuit shown in Fig. 4.

(a) Identify the feedback topology, and find the feedback factor B.

(b) If the opamp is ideal, find the closed-loop gain vo/vi.

(c) If the opamp gain is A=300, find the closed-loop gain vo/vy.

(d) The ideal opamp is specified to have output current limits of +20mA. If the circuit is fed with a

low-frequency sine-wave signal of peak voltage 0.5V, what is the lowest value of Ry, for which
an undistored sine-wave output is obtained?
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(12%) Consider the common-source amplifier shown in Fig.5, Voo
where Vpp=3.3V, 14,Cor = 200 pA/V?, 11,C, = 80 pA/V?, | 4
Vir=0.5V, Vy;=-0.6V, (W/L);=20, (W/L),3=50 and Iz=125 pA. I:J
(a) Calculate the required input DC voltage Vyy such that all M ] M
transistors are biased in the saturation region.
(b) Estimate the low-frequency voltage gain for the amplifier. Is T
(A= [Ap [<0.05 V7 | N
(¢) Estimate the -3dB bandwidths for the amplifier with =

M, C
CL=5pF. Assume Cy. is the total capacitance at the output + | :I:
node. Vi - -

Fig. 5

(18%)

(@) Draw the schematic diagram of a CMOS inverter with the substrate connection.

(b) Find the input range which causes a direct-path current, i. e. both transistors are conducted
simultaneously, if the inverter has the power supply Vpp = 3.3 Volts and the device threshold
voltage is Vin =[Vip| = 0.7 volts.

(c) If a CMOS inverter has the load capacitance Cr then the direct-path current is function of the

rise time, falling time and C;. How does it affect the direct-path current when the rise time and
Cp are increased repectively?

(12%) Please write down the Boolean functions of the CMOS circuits shown in Fig. 6 and identify
these logic functions (AND, OR, XOR, MUX etc.) performed.

Vop Vop
Aol BoH[ Ao B o
Bl Ao s s o[
o F ——o F
Ao Aol B o s o[,
Bod[, B o[, Ao, § o[

Fig. 6




	99e6-1
	99e6-2



