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1. InFig. 1, a silicon pn junction has doping of Na = 5x10" cm™ and Np = 2x10% cm™>,
Assume the number of electrons per unit volume for pure silicon is n; = 101 cm=.
(a) Determine the electron and hole densities in both sides of junction. [5%]
(b) Determine the built-in potential, s, at room temperature. [5%]
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i, : Concentration of electrons on n side

Pp : Concentration of holes on n side
Fig. 1 Py : Concentration of holes on p side

n, : Concentration of electrons on p side

2. In the circuit of Fig. 2, each input can assume a value of either zero or Fpp =5 V.
Determine the response observed at the output. Assume the diode is ideal. [5%]
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3. In the circuit of Fig. 3, Qs has Is = 5x10"A, .and B = 100, Va=10V.
(a) Determine the terminal currents (I, Ic,-and Jg) of Qs and verify operation in the
forward active region. [5%]
(b) Derive its small signal parameters, gm , F» ,and ro. [5%]
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4. In Fig. 4, M has pnCox = 100 pA/VZ, Vo= 0.5V, i=0.1 V-, and (WIL); =20, and
Fop =25V, Ro =800 Q, Rc =20 kQ, Rs =200 Q.
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(a) Calculate the drain current, Ip. [5%] R
(b) Find its small signal parameters, gm and r,. [5%] Re P
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S.In Fig. 5, find V4 and V. [10%]
Vpp=1.8V

Fig. 5 T
6. Determine the closed-loop gain of the circuit in Fig. 6,
(a) if Ao = 0. [5%)]
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(b) if Ao # oo, and R1 = R4, Rz = R3. [5%)] W
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7.1In Fig. 7, derive H(s) = Vous/Vin if the Op-Amp is ideal. [10%]
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8. Draw the Bode plot of magnitude and phase for the transfer function below. [10%]

10%s

H(s) =
(8) = G+ 110s + 1000)

No Fig. 8

9. The circuit shown in Fig. 9 has a voltage gain of 8, and input impedance (Rin) of 24 kQ.
Vop =25V, Re=0, Rs=200 Q, Rp =400 Q, a voltage drop of 400 mV across Rs,
and both Ci and C; are large enough.
(a) Find gm, I, and Vas of Mi. [10%]
(b) Find R; and Ra. [10%]
(¢) Find the DC voltage at Fow node, and the total power consumption. [5%]

Fig. 9




