EE241 Exam [ 19 Feb 10

Short Answer Questions:

1. (12 points) Fill in the blanks.

a) A certain 'f'( onSLE nJv-ff{'M“—' amplifier has a short circuit gain of 100mA/V.

Ideally, the input resistance of this amplifier is 00 - , and its output resistance is
& S

b) The voltage characteristic of a Schmitt Trigger is represented by a_h Vs»{'ev cs *5
loop. It is the result of [Da sefive feedback.

¢) Diodes that are intended to operate in reverse breakdown are called Zener dio des

2. (6 points) Circle true or false.

a) True/ Since a capacitor is used to block DC, increasing the value of the capacitance
at the outptt of a rectifier circuit increases the magnitude of the ripple voltage.

b) True Capacitors are placed in parallel between each stage of an AC-coupled
amplifier cascade.

c) @F alse With negative feedback the differential input voltage and the input current of
a real operational amplifier are forced toward zero.

3. (4 points) Circle the correct answer. The differential gain of a certain amplifier is 60dB,
and the common mode gain is -80dB. The common mode rejection ratio for this amplifier is

6646~ (3948

a) -20dB b) -140dB @»140(18 d) +20dB ¢) none of the above
= /4 o0dB

4. (4 points) Briefly explain why a load line is used in the analysis of a diode circuit.
A /p&J /In¢ (s U~t¢al ‘f‘v Fnc/ the a)ﬂe—Ye)gnJ /Jonnf on the
hoﬂl(ng,wf lev chavacferishe o f a Jiede.

5. (4 points) Briefly explain the meaning of the term “Peak Inverse Voltage (PIV)”.
PTV (5 +he min ‘o allowable vevevre byeakdown Vo/'f'v—Jc of

& Jroéé u—$¢-¢( W\ " rgc..‘hfef &frcu.l'f'
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Problems:

1. (20 points) An electronic speedometer generates a voltage signal vi,(t) that is proportional to
the velocity. The signal increases by 1V if the velocity increases by 10 mph. Design an
accelerometer circuit that produces an output voltage vo,(t) that is proportional to acceleration.
The circuit should generate an output signal of 0V if the velocity is constant. A change in the
output of +1V should correspond to an acceleration +2 mph/s.
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2. (30 points) A certain audio amplifier should pass frequencies up to 10kHz. The
specifications of the LM741 op-amp used in the amplifier are as follows:

Maximum Output Voltage Swing:  +13V
Maximum Short Circuit Current: +25mA

Slew Rate: 0.5V/us
Unity Gain Bandwidth: 1.5SMHz
Input Bias Current: 80nA
Input Offset Current: 20nA
Input Offset Voltage: ImV

a) (6 points) In a non-inverting configuration, what is the largest gain that can be
expected with a single amplifier stage?

gt: =), Stz = Ab,u.' péc;_

LSM _ [SM [T
Ao = —— * E [/50
fBeL Jok —

b) (12 points) If the load is an 8C2 speaker, what is the largest output voltage amplitude
for a 10kHz sine wave without distortion? (Hint: Consider voltage, current and slew rate
limits.)

UBLTAGE UmIT:  + 13V

CLgpeT Lt (o.ozgﬂ.)(gn) = 0.2V

[
7/
SLEW RATE CImiT " Veuey = JF _ o.3x10 A _
e f, = 7.9¢ v
a4 2 77 (10k)

=) CuhLEDT CIAUTED lo,z,\; X
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¢) (12 points) If resistors in the circuit are limited to 10kQ or less and the required gain in
the non-inverting configuration is at least 100, which DC impairment has the most
significant impact on the amplitude of the output? Quantitatively justify your answer.
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3. (20 points) Determine the voltage and current for each diode in the circuit shown below.

Assume the diodes are ideal. Clearly indicate your answers.
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