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Technical Feature

A PRBS Split Phase Generator

Whether you just completed your bit-synchronizer kit or even made a design of your
own, now comes the time to test it. Lucky you, if all other parts of your HRPT
system are already up and running, since under these circumstances you may
perform the test under real world conditions. This generator is for the rest of us, who

build their system from scratch.

By Ulrich Bangert, DF6)B
Weddigenstrae 28,

5600 Wuppertal 22,
Germany

PRBS stands for "pseudo random

binary sequence” and before we
P discuss the circuit details we will
show how testing with this generator is
implemented. Assume an nrz sequence
of binary information with a bit rate
equal to that of the intended satellite.
Since the signal is transmitted in bi-
phase-1 or split-phase we do not get the
bit sequence itself from the receiver’s
demodulated output. Instead we get the
bi-phase representation of the original
sequence. Now assume a circuit thatnot
only produces a certain bit sequence,
but also the bi-phase representation of
this bit sequence.

Next, feed the bi-phase output of
the circuitinto the demodulatorinput of
thebit-synchronizer. The synchronizer’s
job is to decode the bi-phase data into
the original nrz bit sequence. Since we
have the original bit sequence at hand
by means of the generating circuit, we
can compare the generated bit sequence
to that pouring out of the synchronizer:
If they are the same (or perhaps delayed

by one clock cycle), the synchronizer is
okay.

Comparing one bit to another can
be a difficult task if they change with a
few 100000 kHz! Therefore we have to
use a bit sequence with certain proper-
ties: Some degree of random to make it
look as areal world signalbut also some

kind of "repeatability" to make it predic-
tive. That is exactly what the described
circuit does. It is based loosely on ideas
presented in A METEOSAT Primary
Data User Station, from The University
of Dundee.

While the original circuit worked
only for a bit rate of 166.66 kHz (as used
with METEOSAT) and was based on a
hard-to-get 166.66 kHz crystal, we
choose to make it work with an inexpen-
sive integrated 4 MHz oscillator and to
cover METEOSAT as well as GOES bit
rates. Notice that the circuit does not
exactly produce the 665.4 kHz bit rate of
the GOES birds, but 666.66 kHz, which
is only 0.18 % apart should lead to no
difficulties as long as your synchronizer
isbased on a PLL with a real VCO. Care
should be taken if your synchronizer

(Continued on page 3)

On a Different Subject;

This setup was put together by Charlie Davis, Sr. See details on page 4.
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