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FIG. 18—HIGHPASS FILTERS. The circuit shown in a is a constant-K T-section filter; b shows a
constant-K n-section; ¢ shows an M-derived T-section, and d shows an M-derived xt-section filter.

ample, R2 should be set equal to 1050
ohms. The value of R3 is equal to the
product of 20,000 ohms and Q. For this
problem, R3 = 100,000 ohms.

For the circuit in Fig. 15

fo = 1/2n /C1C2R3(R1'IR2) (4)

Because C1 is identical to C2, the product
of the two capacitances is C*. To de-
termine C, equation 4 becomes
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C = 1/2nf, /R3(RIIRD). (5)

Substituting f, = 1000, R3 = 1000,000,
and R1]|R2 = 998 into equation 5 yields
the fact that C=10.016 pf. If you follow
the results, you can obtain a capable filter-
ing circuit.

A band rejection or notch filter is in
Fig. 16-a. Here, Q is determined as be-
fore. Capacitor C1 is usually made equal
to C2 and the resonant frequency, as in-
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FIG. 19—BANDPASS FILTERS. The circuit shown in a is a constant-K T-section filter; b shows a
constant-K r-section; ¢ shows an M-derived T-section, and d shows an M-derived n-section filter.

dicated in equation 3, is:

fo =1/2n/R1R2C1C2.

Once Q has been determined, the ratio of
R2 to R1 in the circuit can be set equal to
4Q?. Make R1 equal to about 100,000/Q,
R3 equal to about 5250/Q and R4 equal to
about 50X R3. Using this information,
calculate the C’s for the circuit through
use of equation 3.

Another type of notch filter (often
called the twin-T arrangement) built
around an op-amp is shown in Fig. 16-b.
In that circuit, £, can be determined using
equation 1. Because QQ can be very high,
the rolloff is sharp.

Constant-k and m-derived filters

Constant-k filters get their name from
the fact that the product of the capacitive
and inductance reactances (XX X)) is
constant at all frequencies. They exhibit
reasonably sharp rolloff with a smooth
passband. However, sharpness of rolloff
can be improved considerably by using an
m-derived filter.

An m-derived filter can be recognized
by the parallel-resonant or series-
resonant circuit in series or across the line
respectively. They produce essentially
infinite attenuation of the frequency to
which they are tuned (thus zero transmis-
ston of that frequency along the line).

Schematics of both constant-k and m-
derived filters are shown in Figs. 17
through 19.

Component values in the circuits de-
pend on the resistance at the input to the
filter circuit as well as the resistance at its
output. In this discussion, we assume
them to be equal—that is the usual case.
We denote that resistance by the letter R.
If input and output resistances differ, letR
cqual the average value of the resistance
at the input and output. Rolloff will be
affected by that mismatch. But resistance
can be adjusted to the idcal by merely
adding the proper transistor circuits at the
input and output of the filter.

In the bandpass circuits, the Q of the
coils do affect the sharpness of rolloff, but
only to a minor degree. Rolloff at the low
end of the pass band starts at f; while
rolloff at the high end of the passband
starts at f;. (f,_ and f,; were defined above).
For these circuits the resonant frequency
is equal to Jfify-

The various filter circuits shown in-
clude equations to indicate the approxi-
mate values of the components to be used
in the circuits. Using those. you should be
able to design a practical circuit.

Several constant-k or m-derived filter
sections may be combined to sharpen
rolloff and increase attenuation at dif-
ferent frequencies, if required. Input and
output impedance matching will not be
disturbed by such combinations.

Next time we’ll look at another aspect
of solid-state devices—how they can be
used in switching applications. R-E
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