M E 345 Professor John M. Cimbala Lecture 23

Today, we will:

Do a review example problem — filters and digital data acquisition

Begin to review the pdf module: Operational Amplifiers (Op-Amps), and do examples
Discuss some additional items not in the pdf notes about op-amps

Example: Digital data acquisition and filters

Given: Annalee is testing an electronics circuit in the lab. There is some pesky high
frequency noise at around 3600 Hz with an amplitude around +0.3 V. She uses a 12-bit A/D
converter to sample data from the circuit. The data acquisition system is set up with a range
of -10 to 10 V, and she builds a low-pass filter to filter out the high frequency noise.

To do:

(a) Calculate the gain (G) necessary to attenuate the 3600 Hz noise to a level that is below the
quantizing error of the A/D converter.

(b) Annalee builds a passive first-order low-pass filter using just a resistor (R = 10.0 kQ) and
a capacitor (C = 0.653 uF). Calculate the cutoff frequency (in Hz) of her filter.

(¢) Calculate the gain (G) of this filter at the noise frequency (3600 Hz). Is the noise
amplitude attenuated enough to completely remove the noise?
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Example: Op-amps
Given: The circuit shown, with
e R =20kQ
e R,=80kQ T
v

The supply voltages to the op-amp are +15 V and
—15 V (not shown).

To do: 4{
(a) Ifthe input voltage is V;, = 1.50 V DC and the = —
op-amp is ideal, calculate the value of voltage V.

—-

n
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(b) If'the input voltage is Vi, =2.50 V DC and the op-amp is real (a type 741), calculate
Vout (to 3 significant digits). [Note: You may still make the approximation V, ~V, .]
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(c)  If the input voltage is Vi, = 4.50 V DC and the op-amp is real (a type 741), calculate

Vou (to 2 significant digits). [Note: You may still make the approximation V,, ~ V), .]
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