5511 S F o Vol. 50 No.11
2022 4E 11 A ACTA ELECTRONICA SINICA Nov. 2022

A B O T ST 5 L RS

B OoELE B BNE AEFR 5 HANC#RT!
(1. 25 (AR B AR B 0 5 20628, B P P 42 7101005 2. 7 [ B TR 4 128 w0 27 DU -+ DU BIF 9 i, 52 DS 400060)

W OE: AT AR A S A 5 S AR A2 B AR AR S RE T 52 PR G 2% TR E S T e
L VA 2 5 0 RN Ry T 22 A ARG 7 ) 3k — 7] 8T, AR SCHE ) i I8 s 7 B 0030 3 IF 9 BRGS0 T 1 i 1
R O R R SR A T T B A B I O T S AGE A ST, TR T AR AR LA A K SRR I R 2 SRR T
12 S5 0038 TE T A8 A0 a0 A R ] 38 35 27 GHz~52 GHaz, % 451 R 1] 78 35 17 GHz~24 GHz; L AL S5 iy A5 R 1] 7 35
25 GHz~27 GHz, %t AR5 7] 7 35 37 GHz~43 GHz, FLIZSHATGEIE TAEN ST 2 GHz, 45 N AR F 3 dB, AR ST 25
PLF-10 dB, L2448 BTERIIL T 100 dB-HZ™.

FEE: MUOLT; BUGEE; TR UAHEATEE; TEE; B

FE4ZES: TN927+.2;TN929.1 XEkFRIRAS: A XERS: 0372-2112(2022)11-2593-09

FE F 23R URL:http://www.ejournal.org.cn DOI:10.12263/DZXB.20210727

Research on Realization Technology of Satellite Broadband Cross-
Band Microwave Photonic Radio Frequency Channel

JIANG Wei', WANG Di', LI Xiao-jun', QIN Wei-ze', GONG Jing-wen', XIAO Yong-chuan®, TAN Qing-gui'
(1. National Key Laboratory of Science and Technology on Space Microwave , Xi’ an, Shaanxi 710100, China;
2. The 44th Research Institute of China Electronics Technology Group Corporation, Chongging 400060, China)

Abstract: At present, the RF(Radio Frequency) channel based on microwave technology features limited bandwidth,
limited working frequency, limited multi-frequency conversion capability and poor versatility, which seriously prevent the
high-throughput satellites from the large spectrum coverage and the multi-channel conversion capability of large bandwidth.
To solve this problem, based on the comparative analysis of the research status of microwave photonic RF channel, this pa-
per proposes a broadband cross-band microwave photonic RF channel implementation method based on parallel architec-
ture, and the corresponding simulation analysis and experimental verification are carried out. The test results show that the
down conversion input frequency of the RF channel can cover 27 GHz~52 GHz, and the output frequency can cover
17 GHz~24 GHz; the up conversion input frequency can cover 25 GHz~27 GHz, and the output frequency can cover
37 GHz~43 GHz. The bandwidth is larger than 2 GHz, the in-band flatness is lower than 3 dB, the conversion gain is lower
than —10 dB, and the spurious free dynamic range (SFDR) is higher than 100 dB-Hz™.
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