Electronics I * Midterm 1 *

I have neither given nor received unauthorized help with this exam, nor do I have reason to believe that

e ERIGAR Name: SOLOTLONS _ signaan

1) A signal source whose open-circuit voltage is 10 mV rms and whose short-circuit current is 1 pA
rms, when connected to the input of a voltage amplifier, supplies a current of 0.5 pA rms. The
resulting output of the amplifier when connected to a 1-kQl load is 1 V rms. Find the amplifier
current gain, voltage gain, and power gain, and the overall voltage gain (from source to load). Also
find the amplifier input resistance. If, when the 1-kQ load is disconnected from the output of the
amplifier, the output voltage rises to 1.1 V rms, what is the output resistance of the amplifier? Also
find its open-circuit voltage gain A,
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Electronics I * Midterm 1 * October 25,2005 * 60 minutes

ID number:  ERKAMA Name: S O LUTIOAS Signature:

1) Find the input resistance, output resistance and open circuit voltage gain of the amplifier given
below.
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2) Adiode has 1 mA at 0.60 V and 11 mA at 0.72 V. Find a DC model for the diode if it is used in
the circuit below;
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Electronics I * Midterm 1 * October 31, 2006 * 60 minutes

! have neither given nor received any unauthorized help with this exam, nor do I have any reason to
helieve that anybody else has.

I number: ~ Name: SOLOTI0AS Signature:

1. An amplifier with an input resistance of 10 k), when
driven by a current source of 1 gA and a source resistance of
100 k€2, has a short-circnit output current of 10 mA and an

open-circutt output voltage of 10 V. When drivieg a 4-kQ2 A, = ¥%0 (5% #dB)
lowd, what are the values of the voltage gain, current gain, and Adi= 219% ( 6654 dB)
power pain expressed as ratios and in dB? Ap = nquga  (62.46dB)
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2. In designing with op amps one has to check e

limdutions on the voliage and frequency mnges of operation ) 17 ¥, = 0.5 V, what s te mas

of the closed-lcop amplifier, lnpuwed by the 0p TP TS cuapr ot oaveney befors the
bendwidth (£, slew rate (SR), and output saturation (V). (b} 1f= 20 ki, whet is the maximum value of ¥, befure e
This soblem iHlusirites tie point by considering the use of an autpul distorts?

op amp with §=2 S MHz SR=1.2Vijs.and ¥, = 19 V inhe € IV, = 50 mV, what is the wseful frequency range of
design of & noninverting amplifier with @ nominal gain of 10, apemtion?

o Assume a sine-wave inpul with peak amplitede V., (y 1 f=5 kHy, what is the nsefol input voliage mngs?
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sre ideal, utilize Thévenin's theorem to simplify the cir- T
cuits and thos find the values of the labeled currents and Vo = __ H.S il ]
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2) In designing with op amps one has to check the limitations on the voltage and frequency ranges of
operation of the closed-loop amplifier, imposed by the op amp finite bandwidth (f,), slew rate (SR),
and output saturation (V). This problem illustrates the point by considering the use of an op
amp with f; = 2 MHz, SR = 1 V/us, and Vomaz = 10 Vin the design of a noninverting amplifier with a
nominal gain of 10. Assume a sine-wave input with peak amplitude Vi

(a) If V; = 0.5 V, what is the maximum frequency before the output distorts?
(b} If f= 20 kHz, what is the maximum value of V; before the output distorts?
{e) If V; = 50 mV, what is the useful frequency range of operation?

(d) If = 5 kHz, what is the useful input voltage range?
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3) A half-wave rectifier circuit using a diode with Vp = 0.7 V at Ip = 1 mA and a load resistance of 10
k€ is supplied by a 1-kHz symmetrical square wave having a peak-to-peak amplitude of V volts and a
zero average. Calculate the average output voltage for three values of V: 200V, 20 V, and 2 V.
Assume that the diode voltage changes by 0.1 V for every decade change in current.
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4) Find the voltages V; and V5 in the circuit given below with an accuracy of 0.1 mV. The diodes are 0% VA
identical with [, =102 A n = 2, and Vp=0.025 V.
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