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Design and Implementation of Satellite-based DS/PM
Dual-mode Transponder

ZHENG Lin-hua YUAN Ji-bing LI Xing
College of Electronic Science and Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract The paper introduces the configuration function principles and main technical index of the satellite-based direct
sequence spread spectrum/phase modulation DS/PM dual-mode transponder. An accurate demodulation phase method is presented in
PM mode. Obviously the processing precision in PM mode is improved and the capturing bandwidth widened by this means. Some key
means are also developed such as capturing the initial phase of Pseudo Noise Code in spread-spectrum mode in the environment of
dynamic changes and low SNR  and synchronizing the carrier wave with large Doppler frequency shift. All these ideas and methods are
very valuable in developing space technology.

Key words transponder dual-mode spread-spectrum phase modulation

- TDRSS
TDRSS
TDRSS
TDRSS
TDRSS
20 70
PN
I 0Q
23
FPGA
1
PM-TTC DS-TTC
* 2004 - 03 - 05

1961—



32 2004

PM-TTC 1
C/S Ka/Ku
Y8 TRTIC i
| _ssting
AR
C/S MBI TE SEREAL | psTIC R
135 4 -
A A | HOWIERIH | o
| 1 o
PM-TTC
s jahiinall Dl BT
L
six #® A
. HT. =
pe T Laen [ % | 5 i
I— # =
Y&y
B B
M el ZRETS 5 MRS
> ¥
) s B L ames | ®
|| s ne | csge | pid g f{ BT -
i g [ *® i 5 | EEM | o
T — [ i ;
QPSK e ol B AL
A ]
Ku/Ka |_ keka | [ ke | A
wEmTE | | REdE B B3%HL -—
} Dhaiad B WA
crsmBRin| *
R -
Ku/ Ka 3 B B340,
1
Fig.1 Configuration diagram of dual-mode transponder
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Fig.2 Realization principle diagram of double soft loops
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