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Abstract

In this paper, we propose a method of using the choke structure to improve the transmittance isola-
tion of active multi-beam phased array antenna, which restricts the application of satellite-borne
multi-beam phased array antenna, and propose a hybrid integration method of multi-channel chip
and compound chip for the high-density integration technology of multi-beam radio frequency
channel. The method of combining main and auxiliary heat dissipation surfaces and pre-embedded
heat pipe in the side panel is proposed for efficient space-borne thermal control. All the technologies
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have been verified by simulation and engineering applications. This method can significantly im-
prove the electrical performance and environmental adaptability of space-borne multi-beam phased
array antenna, and realize the miniaturization and high integration design of antenna system.
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Figure 1. Simulation model without choke structure of receiving
and transmitting antenna arrays
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Figure 2. Simulation of spatial isolation in the receiving
frequency band (without choke structure)

2. ERWUREBR R = EFRE E B (TR RLER)

DOI: 10.12677/ja.2022.113007 54 REGZE


https://doi.org/10.12677/ja.2022.113007

T 5

S Parameter Plot 3
-40.00

Ka_128celll 4

-50.00 |
Curvenfo

— dB(SS,1)
Setupt  Sweop

— dB(s72)
Setupt : Swaep

-50.00

— aB(s(793)
Setupt : Sweep

-
e
e
5 7000 g - 5
. @ — crs@s)
scmm Sweep E
=7, A e K
i 2 |setupt: Sweep
Z° —
-680.00 | 953
-80.00 -
-100.00 . | . !
19.00 1950 2000 2050 2100 2150
Freq [GHz]
121.00|

22.00

Figure 3. Simulation of spatial isolation in the transmitting
frequency band (without choke structure)
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Figure 4. Simulation model with choke structure of receiving

and transmitting antenna arrays
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Figure 5. Simulation of spatial isolation in the receiving fre-

quency band (with choke structure)
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Figure 6. Simulation of spatial isolation in the transmitting
frequency band (with choke structure)
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Figure 7. Multichannel tile-type on-chip antenna
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Figure 8. Circuit diagram of multichannel phase shift chip
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Figure 9. Miniaturized Ka band four beam receiving radio
frequency module
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Figure 10. Schematic diagram of heat conduction path of spaceborne antenna
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Figure 11. Schematic diagram of flat channel heat pipe
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Figure 12. Schematic diagram of embedded channel heat pipe structure
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Figure 13. Thermal simulation results of structural parts embedded channel heat pipe
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