IDEAS FGR DESIGN

“oltage-tunaizie active filler features

low, high and bandpass modes

You can build a voltage-tunable filter with
low-pass, high-pass ov bandpass characteristics
and variable Q. Just four discrete general-pur-
pose transisters and a few other discrete com-
ponents are required. The circuit can tune acrors
the whole audio spectrum (20 Hz to 20 klix;
without the need for range switching. The design
is particularly suited for electronic-music syn-
thesis.

The circuit uses a standard, noninverting am-
plifier configuration, as in the simplified diagram
of Fig. 1. The three-modes are obtained by the
introduction of the signal into three different
points of the circuit. An increase in the gain of
the amplifier increases the filter’'s Q. The Q re-
mains almost constant as the filter’'s cutoff fre-
quency is tuned across the audio spectrumm, Cut-
off frequency is changed when R, and R, are
varied simultaneously,

In the actual circuit, silicon diedes replace R,
and R, (Fig. 2). The diodes change resislance
when their. forward bias voltages are changed.
The differential-amplifier transisters Q, and Q.
apply the bias voltage in opposing phase to the
two RC diode networks in parallel, The opposing
phases cancel the control voltage so that the con-
trol voltage doesn't appear at the signal output
terminal.

The bias effect of the input signal on the
diodes is also cancelled, when the signal level
across each diode pair is kept below 50 mV.

The noninverting amplifier’'s transistors, Q.
and Q,, and potentiometer R, contrel the ampli-
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fier’s gain, and consequently, the @ of the filler.
But excessive gain can cause the circuit to oseil-
late. An op amp can also be used for the non.
inverting amplifier.
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1, 70 sweiect the filier's requency-respenze muode,

the signal is aapphicd (o ore of three difterent iiput
poirts, as showa in this simplified diagrom.
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2. Tne Q of the vo.lags-tuned active filter iz ad-

justed by R_. The Q remains aimost canstant over

The plots shown were made with the center
frequency set arbitrdrily at 500 Hz. Pass charac-
teristics and Q remain essentially the same as
the_cm}tel‘ frequency is changed. The output am-
plitudes in the pass portiens of the curves are
approximately - 25 dB from the input signal.
The circuit operates well with an input signal

_ signal ievel shouid be limited to ~10 dBm.

the compiete frequency range. At hign Qs the input
e S Yol

level of 0 dBm (0.77 V rms) at low Q. However,
with a Q of 10 or higher, the input signal should
be limited to about 10 dB to prevent the circuit
from being overdriven. Plots were made with an
HP-650A oscillator and an HP-400-1. ac voltmeter.

Nyle A. Steiner, 334 “L” St., Salt Lake City,
UT 84103, CIRCLE No. 313





