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As you increase your knowledge of microwave technology,
you may want to start working with resonant cavities. These
are circuit elements which are fabricated using the skills of a
precision machinist rather than those of an electronics techni-
cian. At the beginning, however, you'll probably confine your
projects to those using stripline or microstrip circuitry. A strip-
line is essentially a single conductor transmission line support-
ed above a fixed ground plane. In its simplest form, it is a thin
conductor etched on one side of a double-clad circuit board,
with the unetched side serving as the ground plane. By vary-
ing the width of the line at different points, one can create ef-
tective circuit elements and match impedances.

A representative stripline microwave amplifier circuit layout
is shown in Fig. 2. Suggested as a test amplifier for their
DME375 and TSP400 microwave transistors by the Com-
munications Transistor Corporation (301 Industrial Way, San
Carlos, CA 94070), the circuit is assembled on a Duroid mi-
crostrip line with a 10-mil dielectric, type D-5880. Either the
DMES75 or the TSP400 may be used in the circuit without
modification. Capacitors C1 and C2 are 0.6-to-6-pF variable
units, C3 and C4 are 82-pF chip capacitors, and C5 is a
200-uF, 50-volt electrolytic. The circuit is designed for opera-
tion on a 50-voit dc power supply. The nominal operating fre-
quency is 1090 MHz (or 1.09 GHz), although it can be used as
fow as 1.02 GHz and up to 1.15 GHz with the DME375. If op-
erated as a pulse amplifier (10 usec at a 1% duty cycle), the
circuit can deliver a peak output of nearly 400 watts to a 50-
ohm load.

So, if you're bored with computer technology, turned off by
the popularity of CB, and have achieved near perfection in
your audio designs, try the microwaves for a real challenge.

50'(. l0?K 50K

1 +12v E
3 3.3k 3

47K 150K 1K3

Fig. 2. A microstrip
microwave amplifier
test circuit.

Reader’s Circuit. You may have been intrigued by Harold
Wright's Model Railroad Sound Synthesizer in last Decem-
ber's issue but would rather tackle something a little simpler
for a start. If so, you might like to try the inexpensive model
train steam whistle circuit shown in Fig. 3. Submitted by read-
er Ralph O. Bentley (606 Lake View, South Milwaukee, WI
53172), the circuit requires only two active devices, an LM389
IC and a small general-purpose npn transistor, Q1. Designed
for operation on a standard 12-volt dc source, the circuit can
be assembled on perf board. The LM389 was described in our
September, 1976 “Solid State” column. Manufactured by the
National Semiconductor Corporation (2900 Semiconductor
Drive, Santa Clara, CA 95051), the device comprises three
uncommitted general-purpose transistors and a ten-transistor
low-power audio amplifier in an 18-pin DIP.

Ralph has used two of the IC’'s uncommitted transistors as
RC phase-shift audio oscillators, coupling their outputs to the
input of the audio amplifier section at pin 16. The remaining

transistor is diode-connected and used as a white-noise gen-
erator, with its output applied to external transistor Q1, where
the noise signal is amplified and applied back to the audio am-
plifier section through another capacitor. Each phase-shift os-
cillator can be individually *“tuned” with a 50k potentiometer,
with a common 100k potentiometer serving to establish tonal
balance. The amplifier's gain is controlled by a potentiometer
connected between pins 4 and 12. Capable of delivering up to
500 nW to a 16-ohm PM loudspeaker, the amplifier provides
ample output for most uses.

Standard components are used in the design. Except for the
potentiometers, all resistors can be either one-quarter or one-

half watt types, at the builder's option. The electrolytic, which

+I2Vj

Fig. 8. Inexpensive circuit
for a model train steam

whistle sent in by a reader.
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the 100k potentiometer until the signals from both oscillators
can be heard through the loudspeaker, readjusting the gain
control if necessary. Adjust the individual 50k pots until zero
beat is achieved or until a single low-frequency tone can be
heard. Afterwards, adjust for the desired tonal balance using
the 100k pot alone.
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