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Assume a constant-voltage mede (D, = 0.7 ¥) for the diodes. (a) Plot the output voltage
waveform of a full-wave rectifier as shown in Fig.l with a sine wave input signal . 7% (b)
Explain how this circuit waorks, 7% 1404

Fig.1

Design & self-binsed common-gmitter amplifier 2s shown in Fig.2 for voltage gain 4, = 36.5,
Assume Voc =18V ile=2md Ix= 5)(10'”;1, B=100, Ve ==, C, and C; are blocking
capaeitors. (2) Determine the required value of Roand i 6% (b) Caleulate Veg, Vag and Jp. 6%
(c) Plot the small signal equivalent circuit that neglects Ry . 6% (Hint, Veg = Frlnde /Iy |
Ia(10) =2 303, In(2)= 0.693 and ¥y = 26 m¥) 18%

Consider the circuit as shown in Fig3, where a source follower (M) and [;) precedes a
comman-gate stage (A and Rp). If the transconductance guy = gz ané A=0 (A is the
channel-length medulstion coefficient) (a) Find the overall volizge gain, 6% (b) Determine the
input and owiput impedance, % {c) Plot the small signal eguivalent circuit. 6% 18%
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4. The CMOS operational amp!lifier shown in Fig. 4 has the following deviee geometries (in pm), [ ;.-,-,{)

[(Toamsistor | 0 | 00 | & | O | 00 | O | G5 | & |
[ wia  [20/05]20035 505 | 505 | 40/0.5 | 10/0.5 | 40/0.5 | 40/0.5 |

Assurme Jge = 1000A, Viy = 0.5V, Vyy = —0.5V, t,Coe = 100pAN, 1Cop = SO0RANVE, Vop = Fig=2,5V,
[¥al = 10V for all devices. Find fp, |Foy, g and 7, for all devices (12%). Also find the open-loop
voltage gain in linear scale (§%).
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3. If an amplifier has the transfer function as T'(s) = m-)—{m

Bode plet. (10%)

. please plot its magnitude

6. A scrics-shunt feedback amplifier is shown in Fig, 5. Find: (20 % /\
() The basic amplifier gain 4 and the feedback factor 8. (10%)
(b) The feedback gain 4 and the veltage gain ,/V,. (5%)
(e} The input resistance f;, and output resistance Ry, (3%)
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Fig. 5
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