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Satellite Link Simulator Development in 100 MHz Bandwidth to Simulate
Satellite Communication Environment in the Geostationary Orbit
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Abstract

The transponder simulator designed to simulate the transponder of military satellite communication systems in the
geostationary orbit is required to have time delay function, because of 250 ms delay time, when a radio wave
transmits the distance of 36,000 km in free space.

But, it is very difficult to develop 250 ms time delay device in the transponder simulator of 100 MHz
bandwidth, due to unstable operation of FPGA, loss of memory data for the high speed rate signal processing. Up
to date, bandwidth of the time delay device is limited to 45 MHz bandwidth.

To solve this problem, we propose the new time delay techniques up to 100 MHz bandwidth without data loss.
Proposed techniques are the low speed down scaling and high speed up scaling methods to read and write the
external memory, and the matrix structure design of FPGA memory to treat data as high speed rate.

We developed the satellite link simulator in 100 MHz bandwidth using the proposed new time delay techniques,
implemented to the transponder simulator and verified the function of 265 ms time delay device in 100 MHz
bandwidth.
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