A LINEAR TRANSPONDER FOR AMATEUR RADIO SATELLITES
by Dr.K.Meinzer, DJ 4 ZC

The task of this article is to summarize the experience gained with the ballon-
carried ARTOB and OSCAR satellite transponders and to indicate the state of
the art using the 70 cm/2 m OSCAR 7 satellite transponder as an example.

1. 3YSTEM CONSIDERATIONS

Transponders are required for telecommunication satellites that receive signals
from the ground stations and retransmit these on a different frequency after
providing the required amount of gain. Whereas with FM-repeaters only one
station can ovperate al a time, lelecommunicalivns and amaleur satellites are
designed to allow a large number of stations to operate simultaneously via the
satellite,

This is achieved by amplifying a complcte frequeney segment in a linear man-
ner and transposing it { not demodulating it ) to a new frequency segment. This
allows each user to occupy a small portion of the frequency segment provided
by the transponder,

The commercial telecommunication satellites use a different method to allow
several ground stations to use the satellite simultaneously: Each user is pro-
vided with a time window which means that each of the ground stations is peri-
codically switched to the satellite, Due to the synchronization problems involved
in this method, it is not suitable for use for amateur radio applications, On
the other hand, linear transponders have never been seriously considered for
the commercial satellite services due to the danger of iniermodulation products
and power distribution. The experience gained by radic amateurs using lincar
systems has shown, however, that these problems have been exaggerated and
can be solved. Of course, several conditions must be fulfilled which were firstly
established during the ballon-carried ARTORB program.

The first ballon flights used a linear transponder that received signals in the
lower part of the 2 m band and retransmitted them at the upper end of the band.
The experience gained during the first few flights indicated that the interference
was considerable, and although a large number of stations were heard only re-
latively few contacts were achieved, .
|

The main problem was thal hardly any stations;{cbl!.lld monitor their own trans-
posed signal when single-band transposers were'used. This means that virtually
all transmissions were made '‘blind" and ofted more power was used than re-
quired. This problem was solved subsequently by using two different bands for
transmit and receive, The question was then which frequency band should be
used in which manner, The following technical considerations were made:

The path loss a between two isotropic antenna is:

a (dB) = 22 + 20 x log D/x
D = distance between the antennas
A = wavelength
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