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{4 1) (25 pts) Two identical diodes are cnnnectad in a circuit as shown below.
(Is =1 nA, =1, Vp= 25mV)

a) Estimate the current in the circuit, Do erie baasd { A

a) Find the exact vull;qages across the diodes within tenths of mV.
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2) (20 pts)Find the frequency domain transfer function for the circuit given below.
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3) (25 pts) a) Find the small signal voltage gain in the circuit below, Assume Vyg = 0.7V, by =
200, Vp= 25mV ,
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For the amplifier below, [ =3 mA, and the BITs have a beta of 200. Find the differential and common mode
single-ended voltage gain and input resistance.
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8) The circuit below is to be used as a battery charger. Assume f§ = 400, Vi =07V,

a) What would be the battery voltage when it is completely charged? Visitery mas ™ &-3V
b) What would be the maximum charging current when the battery is completely drained to 0 V?
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Io=20A

2) For the FET in the circuit below, assume b K= 10 mAVE
a) Find Vp'und a small signal equivalent of the amplifier circuit, fl/;J = =2 44/
b) Find the input resistance of the amplifier. Fip = &l
¢) Find the output resistance of the amplifier. Foa = 2 Wi
d} Find 3—“' voltage gain E‘L- %40
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1) The diedes in the circuit below are identical with a reverse saturation current of 10 nA and an
ideality factor of 1.4. The input voltage is as shown below. Sketch the output voltage and

\q calculate the: peak values. _ -
; “ ; Vmax =

the BIT in active mode. Find the operating
maximum values for R to keep the transistor

R is selected to bias

point for the ransistor. Also find the minimum and
thout any damage to any components in the circuit.

2) In the circuit below assume

at the same operating point wi
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'%Sr- design values, what is the voltage gain when this amplifier is placed between a 60-ohm output
signal source and a 60 ohm load?
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3) The circuit below is to be used as an impedance matching amplifier. Determine Ry and R so
that the input resistance as well as the output resistance of the ampliher 15 6U ohms. With your




4) Draw a small-signal equivalent circuit for the differential amplifier given below. Find the

£ain, input resistance and output resistance for differential and common modes. Also, find the

maximum differential mode input signal amplitude, maximum and minimum commom mode

input voltages for t};}: proper operation of the circuit,
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