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1. For the circuits shown in Figure 1 using ideal diodes, find the values of the labeled voltages
and currents. (20%)

2. For the circuit in Figure 2, find the V3, Vg, and V¢ for R = 100 kQ and 1 kQ. Let B = 100.
(15%)

3. For the common-emitter amplifier shown in Figure 3, let V.. = 15V, R; = 27 kQ, R; =15 kQ,
Rg = 2.4 kQ, Rc = 3.9 k. The transistor has B =100 and V5 = 100V. Calculate the dc bias
current Ic. If the amplifier operates between a source for which Rsig = 2 kQ and a load of 2

kQ, replace the transistor with its hybrid-n model, and find the value of R;,, and the overall
gain v,/vgg,
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4. Figure 4 shows a current mirror, (a) what the operation region of Q1 and Q2 should be ?
(Cutoff, Triode or Saturation region?) (5%) (b) Find the I, if Q1 and Q2 are matched with
channel length L = 0.4 pm, channel width W =4 pm, p,Cox = 100 pA/V 2, Vop=12V,Vgs=2
V, V,=1YV and R =20 kQ. (10%) [Hint: Ip = 0.50,Cox (VGS-Vt)ZW/L].

5. (a) Find voltage gain A, = Vo/Vi, for an ideal op amp shown in Figure 5. (10%) (b) Assume
that the op amp is not ideal and has an open-voltage gain A,, derive the expression for Av =
Vo/Vi. (5%)

6. Figure 6 shows a single stage MOSFET amplifier with Vpp =15V, Rg; = 10 MQ, R¢; =5 MQ,
Rp = 7.5 kQ, Rg = 6 kQ, R; = 50 kQ, and R = 10 kQ. Also C;=5.8 uF, C; =90 nF, C, =
256 pF. Let Vi=1V, n,C,y W/L=2 mA/V Zand Vgs=2 V. (a) Draw the dc equivalent circuit.
(5%) (b) Find the dc current Ip, and dc voltage Vg, Vp. (§%) (c) Draw the small-signal
equivalent circuit. (5%) (d) Find the voltage gain, Av = Vo/Vs. (§%)
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