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Fig. 2. The schematic diagram for the spectrum analyzer circuit. The circuit is built around an
NEGO2N, which is supported by several semiconductors and passive components.

second option is to wind
your own coils. The two coils
can be wound on a single
a T-37 or T-50 red or yellow
torroidial core in trans-
former fashion. First wind 18
turns of #26 enamel
coated wire on the core for
L3. For L2, wind 3 to 4 turns
of the same wire on the
core.

The output of U1 (the dif-
ference or IF signal) is
applied to FIL1—a 4-kHz
wide, 455-kHz (center fre-
quency), AM ceramic filter
(also available from Digi-
Key), which determines the
circuits IF range. From FIL1,
the IF signal is fed to U2 (an
MC1350P RF/IF amplifier) for
amplification. The output of
U2 is coupled to D2 (a 1N34
germanium diode), which is
used as an AM detector, via
T (a 455-kHz IF transformer),
and is applied to the Y-axis
of an oscilloscope.

Diode D1, an NTE614
varactor diode with a ca-
pacitance of 33-pk, allows
U1's internal oscillator to be
tuned from 10 MHz to 15
MHz. The varactor diode
used in your unit will de-
pend on the frequency
coverage desired. For
many HF circuits, diodes
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Fig. 3. Here’s an alternate
tuning network for the
spectrum analyzer.

This trace shows a single
frequency from a signal
generator.

with maximum capaci-
tances of 33 pFk 100 pF or
365 pF are exceptable, but
keep in mind that the fre-
quency change is the
square root of the capaci-
tance change. Inductor L1,
a 2.5-pH homebrewed unit
wound on an Amidon
L-67-2 shielded coil form,
must resonate at the desir-
ed frequency, given the
capacitance of D1. The
number of turns needed for
L1 depends on the wire
diameter used and will
have to be determined ex-
perimentally. To reduce the
frequency range, or custom
tailor the circuit’s tuning
range, a fixed or variable-
frimmer capacitor (C13)
can be shunted across D1.
The value of C13 depends
on the desired tuning
range.

ALTERATIONS

The V, input fo the circuit
can be altered, as shown in
Fig. 3, so that a DC voltage
can be combined with the
sawtooth waveform. That
would allow the center fre-

(Continued on page 89)
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quency of the swept region
o be set by a 10k potenti-
ometer, while the sweep
width is set by the sawtooth
amplitude.

One of the problems with
a varactor-tuned oscillator
is that the relationship be-
fween voltage and
frequency is nonlinear. A
somewhat improved ver-
sion of the tuned circuit is
shown in Fig. 4. In that varia-
tion of the V, input, a pair of
identical varactors (D1 and
D3) are connected cath-
ode-to-cathode. That circuit
is more linear (hence is
more suitable) for spectrum
analyzer and panadapter
circuits.

However, the capaci-
tance seen by L1 is one-half
the capacitance of either
diode alone. That phe-
nomenon occurs because
the coil effectively sees two
identical capacitors in se-
ries, so the total
capacitance is half of ei-
ther unit.

The circuit in Fig. 4 also
serves as a decent radio
receiver, especially if you
provide an audio amplifier
to follow the detector. An
LM386 low-power audio
amplifier should do for that.

Ramsey Electronics (793
Canning Parkway, Victor, NY,

Fig. 4. Using this circuit as the
V, input to the spectrum
analyzer results in more linear
tuning for the circuit.

Here’s a segment of the HF
spectrum from about 40-
meters to a little higher than
the 20-meter band taken in
the evening with all bands
open.

14564; Tel. 716-924-4560) of-
fers low-cost, varactor-
tuned, NE602/LM386 re-
ceiver kits. They can be
modified to make a pan-
adapter or spectrum
analyzer that operates with-
in the tuning range of the
kits. I've built one and re-
ported on it in this column
previously. | also modified it
by adding a sawtooth to
the tuning voltage, making
it into a sweep receiver.
One thing that voltage
tuning of a receiver or
spectrum analyzer offers is
the potential for computer-
driven tuning. If you use a
voltage output digital-to-
analog converter (DAC), it is
possible to use an eight-bit
binary word from a com-
puter port to drive the
tuning of the receiver/ana-
lyzer to a desired frequency.
Note: Most signal gener-
ators do not have a
sawtooth output. Also, many
of the published circuits
produce a poor sawtooth. |
have a circuit for a digitally
controlled sawtooth gener-
ator. Send an SASE for a free
copy of the schematic to
c/o Ham Radio, Popular
Electronics, 500-B Bi-Coun-
ty Bivd., Farmingdale, NY
11735. |





