53 % H5 3 M HIHEAR Vol.53 No.3
2013 4 3 H Telecommunication Engineering Mar. 2013

doi:10.3969/j.issn. 1001 — 893x.2013.03.015

A SPSK. I U R B f MR Lt

(Fp ] PY R TR WETE T, JAR 610036)

W OE.2TEAAERRE LY W Hh 5%\ BB AR 4232 (8PSK) Bl ML AL R 43, ik R
& ,%‘tx/ Jo R TALK M AZ8AZ R Yoo A3 — B, & F T — A A T FPGA 9t R w4z R 4%
7% 4 8PSK M S ik HAE B, KB Gardner F ik FILIT 4P A, A A R TR A M AE e S48
TR BOL R, 5t A 4208 Fa by AT AR B Ak R SRR, ZRARLEA TEBK AL
23T 600 Mb/s 8PSK 155 iR, iR A E £ 1x 1073 ~ 1 x 1078 A o, A AR & 55 22648 R A it
2 dB, 4 8PSK MR Bk HAE M T AR E R P ok AR L H.

KEEIA M 32 384T R G5 B ik FAE B ; 8PSK A s Bk B F 5 2 B R A5 18 4834 47 ; TDRSS
FESHES TNT63;V557  XEFRERAG:A  XEHS:1001 — 893X(2013)03 - 0302 — 05

Design of a High Data Rate Receiver with
Wideband 8PSK Demodulation

LIU Jing-yuan
(Southwest China Institude of Electronic Technology , Chengdu 610036, China)

Abstract: Because of the thermal noise, large Doppler and intersymbol interference in a satellite communication
link, high data rate receiver(HDR) with 8-Phase Shift Keying(8PSK) demodulation is used in tracking and data
relay satellite system(TDRSS) . A wideband 8PSK demodulation technology is proposed. The technology employs
Gardner algorithm as timing synchronizer, Maximum Likelihood( ML) Decision-Directed(DD) method as phase
detector and a fractionally spaced constant modulus algorithm ( FS-CMA) equalization to improve demodulation
performance . A receiver based on the technology is implemented by using field programmable gate array (FPGA)
and a 600 Megabits per second(Mbps)8PSK signal has been tested. According to the theoretical approach, the
demodulation loss difference between tested value and theoretical value is less than 2 dB when the Bit Error Rate
(BER) ranges 1 x 107> to 1 x 107®. China’s new generation TDRSS can employ the receiver as its wideband
8PSK demodulator.

Key words: TT&C system; high data rate receiver(HDR) ;8PSK demodulator; carrier synchronization ; timing re-
covery ; constant modulus equalizer; TDRSS
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Fig.1 Block diagram of the 8PSK demodulation receiver
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Fig.2 Block diagram of the 8PSK signal timing recovery
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Fig.2 Block diagram of a second order loop filter
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Fig.5 Block diagram of the 8PSK signal carrier recovery
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