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1. Sketch ¥, as a function of /; for the following circuit. Assume a constant-voltage
(154  model, (D = 0.8 V) (Is=8x10'A, Vy=26mV R, = 1K2). 15%
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£ Design  a self-biased common-emitter amplifier for votage gain 4, = 365,

(>4%) Assume Vec = 1.8 ¥ Jo = 2mA, Is = 5 x 167° 4, § =100, ¥ == and blocking

capacitors are large. (a) Determine the required value of Rcand Ry, (b) Calculate

the ¥z, Vag and Jp. (c) Plot the small signal equivalent circuit that neglects Ry .
(Hint. Vag = Vrlnflc /Ig) and Vr= 26 mV) 20%
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d. Plot the schematic circuit of a NMOS common-source amplifier with (a)
(1%) current-source load that usesPMOS device and (b} diode-connected load that uses
NMOS device. These are CMOS CS amplifiers and explain the advantages of

these circuits. 15%  §F:(0)8% i1(b) 2% .
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4. The CMOS operational amplifier shown in Fig, 1 has the following device geometries (in gm}.

Y e T e T e | & Il el b
Wr 20/0.8 | 20/0.8 | S5/0.8 S0.8 | 400008 | 10408 | 40/0.8 :40#[}.3|

Assume fpgr = Y0uA, Vip= 0.7V, ¥ip = —0.8V, 2Cor = 1600AN?, 14,Cop = 40uAN?, Vip = Vg = 2.5V,
|F¢| = 10V for all devices. Find Ip, Vo, gn and r, for all devices (12%). Also find the open-loop

voltage pain in dB scale (8%).
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5. Sketch Bode plots for the magnitude and phase of the transfer function
(B gy 10025107
T (s 10M(0 4+ 5/10%)

Determine the approximated values for magnitude and phase at @ = 10° rad/s. (10%)

6. A shunt-shunt feedback amplifier is shown in Fig. 2, where the parameters are given as follows: R, =
'..H}f'r{,/) 1K, R = 10K, B, = 10€0 A, = -10000, R,= 10K, and B; = I0K. (a) Find the basic amplifier gain 4
and the feedback factor £ (10%) (b) Find the feedback gain Arand the voltage gain V'V (1084)
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