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1. Show that for the Hartley oscillator of Fig. 1,

R f‘

(a) the frequency of oscillation is given by o= 1/ \/(L + L ,)C, and (8 points)

(b) the condition for oscillations to start 1§ g‘R > (fL / L ,) (7 points)
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Fig. 2

2. A MOS differential pair (see Fig. 2) is operated at a total bias current of 0.8 mA, using
transistors (i.e. Q; and Q, in Fig. 2) witha-W/L ratio of 100, pyCox = 0.2 mA/V?, V=

20V, and Rp = 5 kQ. Find | i {””"

(a) Overdrive voltage Voy of the transistors— ,"'j i’\ (4 points)
N )

(b) Transconductance gm of the tranmsto? / J (4 points)

() Output resistance 1, of the transistofs. (4 points)

(d) Differential gain A4 of the differential pair. (3 points)

3. An op amp having a single-pole roll-off at 100 Hz and a low-frequency gain of 10° is

operated in a feedback loop with f = 0. Ul'"Wiiat ts—the factor by which feedback shifts

gain of 1, to what frequency does the po{e s}nft‘? - ~-'i (10 points)
,/} — gl ) 7

4. Plot the complete circuit of an emitter follower. Calculate its voltage gain at very low
frequencies. (10 points)

SO ———




BrEaBEBEASA+LEFERTHERTENES RAR

BB :SEFER @8 TAFEFa S x5 HE
RS  AREES  TUNE | gy > &

HRER - 422 2EEVABEEREL » TAITTFEHS o =
IRAE  BEEFE HEARSHE-| £ > H

5. (a) For the circuit in Fig. 5a find the values of ip and the voltage gain vo/vy. (4 points)
(b) For the circuit in Fig. 5b, derive the transfer functlon and find the dc gain and the 3-dB

™

frequency. (6 points) —— c
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Fig. 5a — ; Fig. 5b
6. (a) Assuming the diodes to be ideal, sketch the«transfer eharacteristic vo versus v for the circuits
shown in Fig. 6a. (4 points) e
(b) For the circuits in Fig. 6b-6¢, sketch the oﬁtput fbr”fhe mpu shown in Fig. 6d. Label the most
positive and most negatwe output levels. Aésume the d odes are ideal and CR >>T. (6 points)
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7. For the common-source amplifier in Fig. 7, the transistor hasiv= 1V, and k’,W/L=2mA/V 2,
(a) Find the drain current Ip and drain voltage-&lﬂ-t-ﬁat‘thqﬁias circuit establishes. (4 points)

(b) Find g, and r, if VA=100V. (6 points) ~ r— | | , \ Vee
(c) Find Ry, and v,/vg. (6 points) — J
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8. The common-emitter amplifier of Fig. 8 1ncludes an emifter degéneratlon resistance R,.
(a) Assuming a~1, neglecting 7, and r,, and assu;ﬁ"ﬁgwfﬁéﬁzﬁfrent source to be ideal, derive an
expression for the small-signal voltage gain A(s)=V/Vgq that applies in the midband and the
low frequency band. Also find the midband gain Ay and the lower 3-dB frequency fi. (12
points)
(b) What is the factor that the magnitude of Ay reduced by including R.. (2 points)




