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Op-amps can be used to build active filter creuits for use as low-pass,
pass, or brand-pass filter operation. Filter operation provides the

the filter drop off as a function of frequency to 0.707 of the starting val
the cutoff frequency. This is a drop of 3 dB. The rate of amplitude

at 6-dB per octave (half or twice frequency), which is the same as 20-dB
decade (ten-fold larger or smaller frequency).

Low-Pass Filter

A low-pass active filter passes frequencies below the filter cutoff
The circuit of Fig. 29,1 shows the connection of an op-amp unit as a low-
filter, the low-cutoll frequency determined by

1
. 2nRt Ty
thauutwtthmdnpﬁ‘n_&ltﬁ dBfoctave or 20 dBY decade,

e

High-Pass Filter |
A high-pass filter, as that of Fig. 29.2, maintaineg the output
frequencies above a high cutoff frequency determined by
1
2nRyCy

fu=
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b. Construct the eircuit of Fig. 29.1. Apply input of 1 V, rms. Vary the
signal frequency from 100 Hz to 50 kHz while measuring and
recording the output voltage in Tahle 29.1.

TABLE 29.1 Low-Pass Filter

f 100-Hz | 500-Hz | 1-kMz | 2-kHz | 5-kHz | 10-kHz | 15-kHz | 20-kHz | 30-MHz

Yo

¢. Plot the cutput gain-frequency response curve in Fig. 29.4.
d. Obtain the value of low-cutoff frequency from the data plotted in

Fig. 29.4.
{measured) f; =

Compare the low-cutoff frequency caleulated in step a with that

obtained in step d.

Part 2. High-Pass Active Filter
a. Using Eq. (29.2), caleulate the high-cutofT frequency for the circuit
of Fig. 29.2.

b. Construct the civewit of Fig. 20.2. Apply an input of 1 V, rms, Vary
the signal frequency from 1 kHz to 300 kHz and record the

reaulting cutput voltage in Table 29.2,

TAELE 29.2 High-Pass Filter
f -kHz | 2-kHz | 5-kMz | 10-kMz | 20-kHz | 30-kHz | 50-kHz | T00-kHZ | 300-kHZ

Va

c. Plot the data obtained in Table 29.2 in Fig. 29.5.
d. Using the plot in Fig. 29.5 obtain the high-cutefT frequency.

(measured) ffy =
Compare the high cutoff frequency ealculated in step a with that
measured in step d.
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