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1. (3EHERE . {5\ 5 47) Please choose the most appropriate answer for the following questions:

(1) Giving an amplifier with an open-loop gain of 80 dB and a feedback network with a feedback factor of
1/50. What is the closed-loop gain of the amplifier with the addition of the negative feedback?
(a)1.6dB, (b)16dB, (c)34dB, (d)46dB.

{2) An op amp that has a slew rate of 1 V/us and a unity-gain bandwidth f; of 1 MHz is connected in the
unity-gain follower configuration. What is the largest possible input voltage step for which the output
waveform will still be given by the exponential ramp, i.e. NOT slew-rate limited.

(a)0.16Vv, (b)0.32V, (c)16V, (d)3.2V.

(3) What is the value of the power-supply rejection ratio with respect to vdd (PSRR* = Ay / A*) for a well-
matched two stage CMOS op amp, where gm and r, is the transconductance and output resistance of
a MOSFET, respectively?

()0, (b)=Gmro, (c)=(gmro)?, (d)ce.

{4) For enhancing the common-mode rejection ratio (CMRR) of a two-stage CMOS op amp, we should
(a) design larger channel length for transistors, and operate transistors at larger overdrive voltage,

(b) design larger channel length for transistors, and operate transistors at smaller overdrive voltage,

(c) design smaller channel length for transistors, and operate transistors at larger overdrive voltage,

(d) design smaller channel length for transistors, and operate transistors at smaller overdrive voltage. .
(5) What is the theoretical power-conversion efficiency of an ideal class D output stage?

(a) 25%, (b)50%, ({c)78.5%, (d)100%.

(6) What will the collect current (ic) be if we keep the voltage across the base-emitter junction (Vee)
constant and rise the temperature for a bipolar transistor?
(a)increased, (b)decreased, (c) held constant, (d) unpredictable.

(7) What is the equivalent impedance of a LC resonator when the inductor {with inductance L} and
capacitor (with capacitance C) are connected in parallel and resonate at a frequency of w = 1/VIC?
(a)o, (byc/L, (c)i/c, (d)eo.

(8) Let Vo is the overdrive voltage at which two transistors operate when conducting drain currents equal
ta 1/2, i.e. the equilibrium situation, for a MOSFET differential pair. For this differential pair, the current
will be steered entirely into one of the two transistors when its differential voltage (vis) reaches the
value of
(a) Vo2, (b)Vou/(2~2), {c) VZVou,  (d) (2—V2)Vor.

(9) A multi-pole amplifier having a first pole at 1 MHz and an open-loop gain of 100 dB is to be compensated
for closed-loop gain as low as 20 dB by the introduction of a new dominant pole. At what frequency
must the new pole be placed?

(a)100Hz, (b)1kHz, {c)5kHz, (d)5 MHz
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(10) For the CD-CS amplifier canfiguration, the major purpose for adding the CD stage in the front of the
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CS amplifier is to

(a) raise the gain,

{b) increase the input resistance,
(c) decrease the output resistance,
(d) widen the bandwidth.

2. Fig. 1shows the inverting amplifier with an ideal opamp with an input resistance of 100 k2. Use this circuit
to design an inverting amplifier with a gain that can be varied from -1 V/V to -100 V/V using the 100-kQ
potentiometer Ra. Assume that for practical reasons it is required no to use resistors greater than 1M,
{a) Derive an expression for the closed-loop gain vo/vi of the circuit. (4%)

(b} Find the required values, Rz and Ra. (8%)
(c) What voltage gain results when the potentiometer is set exactly at its middle value (note: x=0.5)? (4%)
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Fig. 1

3. ACSamplifier is shown in Fig. 2 with gm=5 mA/V, Cg:=5 pF, Cga=1 pF, C.=5 pF, Ryg=10 k€2, and Ri=10 kQ.
(a) Find effective high-frequency time constant 4 and the 3-dB frequency fu? (8%)
{b) What is the percentage of 14 that is caused by the interaction of R with the effective input

capacitance? (4%)
(c) To what value must Rsigbe lowered in order to double fu ? (4%)
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4. The feedback transresistance amplifier in Fig. 3 utilizes two identical MOSFETs biased by ideal current
sources 1=0.4 mA. The MOSFETs are sized to operate at overdrive voltage Ve=Ves-Vin=0.2V and have
threshold voltage Vin=0.5 V and Early voltage V4=16 V. The feedback resistance Re=10 k€. The open loop

Fig. 2

gain and closed loop gain are A and Ay, respectively, and the feedback factor is 8.

(a) What is 7 (2%)

{b) Provide the A circuit and derive an expression for A in terms of gm, fo1, 8ma, Fe2 and Re.(4%)
{c) Find the values of A and As= V/]s for the component values given. (4%)

{d) Find the expression and values of Ri;and Reut. (8%)
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