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Multipaction Sensitivity Analysis of X-band QOutput Filter for
Geostationary Satellite
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ABSTRACT . .

In this paper, prior to the flight model X-band dual-mode circular cavity filter required for the high power transmission of
the observation payload in the geostationary satellite, the development model are designed and analyzed to show the
analytical multipactor requirement margin. First of all, the multipaction breakdown power sensitivities were analyzed by
changing the iris width and thickness within the filter, and through that the iris width and thickness was selected and then
the multipaction threshold powers over the frequencies within the bandwidth were analyzed and the required margin of 8
dB was obtained. Also for the high power transmission filter, another important phenomena known as corona breakdown
are analyzed for the iris width and thickness changes. Finally the development model manufactured was tested and the results
met the key requirements.
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Items Unit Requirements
Center frequency GHz = 8.2125
Band Width MHz | = 100
Power Handling w <= 100
Insertlon@l:ogt':,m@zsigs:;lon Loss B < 04
Near Band Rejection
+70[MHz] @ 8.1425[GHz] dB <= -20.0
@ 8.2825[GHz]
Group Delay Stability ns <= 10.0
Return Loss dB > 20.0
In/Out Interface WR112
Size mm 200 X 51 X 50
Mass g 220
Qualification Temp. T +10 ~ +85
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— . — Copper 54 54 L0
——— AgiAu 63 3 16
— — Alodine T4 4 L5
101! i I i

107! 100 101 102
Frequency gap product (f x d) GHz mm

J% 4. ECSS ZE[HE ZS Clojo{2

7 4ol] 2A% 9 ECSSellA] whE JEHEH &5
o]-gato] ANt AE 27 5ol YERAITE o] wf AAjE
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Iris width Power Power Power Power
(mm] @lIris 1 @lIris 2 @lIris 3 @lIris 4
W] W] W] W]
1 310.541 1859.31 789.024 330.272
1.5 960.906 5812.16 2171.82 960.906
2 2140.57 11874.3 4781.15 2109.32
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1 2140.57 11874.3 4781.15 2109.32
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