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A study on the solid-state power amplifier
for satelite transponders
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ABSTRACT

This paper describes the developenent of a Ku-band (1225GHz~12.75GHz) SSPA intended as a
replacement for TWTAs used in communication satelite transponder. The power stage of the amplifier
consists of tow intrmally matched 8W FET divices combined using the branch-line coupler. To operate this
stage, the drive stage has been designed with intermally matched 2W, 4W, 8W FET and two medium
power FETs. The entire amplifier is made up by a aluminum chassis housing hoth the RF circuit and the
bias circuitry. A regrlator/sequencing circuitry is used for FET biasing. The amplifier results implemented
in this way show 41:+0.3dB small-signal gain, 15W saturation power, a typical two tone IMs=-21.5dBc with
single carrier backed off 5dB from saturation, 27/dBmax AM/PM conversion, and 347 +025nsec group delay.
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Table1. Comparision between power combiner/divider networks.

Parameter FORK RAT-RACE BRANCH-LINE WEKLKINSON LANGE
Band width Medium Narrow Narrow Medium Large
Return loss Bad Good Good Good Good
Isolation Low Good Good Good Good
Balance Good Good Good Good Good
Size 15mm’ B3mn Almm’ 13mn® Imm’
Substrate Soft Soft Soft Soft Hard
I;Ao:mlhiil(s Low Low Low Low Hard
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