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Introduction
Clock recovery circuits are usually built
around convolvers, such as surface
acoustic wave devices, or phase-lock
loops such as Costas loops, dither loops
etc (see references 1, 2). The formers
tend to be extremely expensive and
therefore out of the reach of radio
amateurs, while the latters can be quite
complicated and are inclined to work
better when the clock information is
present most of the time.
When, however, synchronization information is missing, a large portion of the
time (ie, in the presence of heavy
interference, or long pseudorandom
sequences) most PLLs revert quickly to
their free-running frequency, thus producing output jitter.
A simple solution to the above problem
is the Synchronous Oscillator (SO), an
interesting and simple circuit which can
be used for clock recovery. This article
describes its principle, as well as a
test apparatus designed to evaluate the
SO'S practicality, ease of use, and
performance.
The Basic Circuit
Referring to Fig 1, the Synchronous
Oscillator is basically a modified Colpitts
oscillator with an extra transistor in its
emitter-to-groundpath. It has two positive
feedback paths: one from the junction of

explains the excellent noise rejection
characteristics of the SO. (Such a circuit is used for carrier recovery in my
440 MHz direct-sequence spread-spectrum link, published in the May 1989 issue of QST.) Note that, contrarily to what
happens in a phase-lock loop, in an SO
the input signal directly synchronizes the
output signal.
The Clock Recovery Circuit
Clock recovery circuits do not generally need the ability to work with noisy signals, a quality usually demanded of
carrier-recovery circuits, and it is thus
possible to further simplify the SO (see
Fig 2). The tuned circuit in the collector
introduces a flywheel effect which supplies the stability required to produce
steady output clock pulses in the momentary absence of input synchronization
pulses.
Practical Application
To put the SO to the test, an apparatus
was built which generates an incomplete
train of synchronization pulses. (In other

words, properly timed synchronization
pulses are produced, but some of them
are purposely deleted.) The general
arrangement is shown in Fig 3, while the
actual circuit is shown in Fig 4.
U1, a crystal oscillator operating at
2 MHz is used to drive a seven-stage
pseudorandom noise (PN) generator of
the kind used in most of my spreadspectrum equipment. The PN generator
consists of U2, a 74164 shifi register,
while two sections of U3, a 7486, are used
as an XOR and inverter stage (see reference 6 for a more complete description
of the PN generator used). This PN
sequence is fed to an "edge-detector"
consisting of U4, another 7486 XOR
integrated circuit. Three of the four gates
are connected in series, and their
cumulative propagation delay is put to
good use to retard the incoming pulse.
This pulse and the original pulse are
XORed in the fourth section of U4, and
a short output pulse is thus created for
each input transition. Since the output of
a seven-stage pseudonoise generator
presents at times up to six "0" or six "1 "
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the two capacitors in the collector tank cir-

cuit back to the emitter of the upper transistor; the other one from the junction
between the tank coil and the RF choke
back to the base of the transistor. The
operation of this circuit is described in
detail in references 3, 4 and 5. Briefly,
the upper transistor is a free-running
sinusoidal oscillator operating in class C.
It thus conducts only during very short
periods of time. Whenever it draws current, it develops a voltage across the bottom transistor, and allows the latter to
conduct. Therefore, of all the signals
applied to the base of the bottom transistor, only those which appear during that
very short "time-window" which is the
moment of conduction, can be amplified
by the bottom transistor and used to
synchronize the upper one. This "coherent amplification" arrangement
'Notes appear on page 9.
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Fig 1-The Synchronous Oscillator. Component values depend on frequency of interest
and transistors used.

June 1989

7

