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Broadband Single Carrier-Frequency Domain Equalization system design and
FPGA implementation

YANG Gang, LI Ying, ZHANG Xiaofei*, XU Dazhuan

(College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing Jiangsu 210016, China)

Abstract: Single Carrier-Frequency Domain Equalization(SC-FDE) is effective to overcome multipath
fading in digital communication and it is widely used for its performance. SC-FDE is adopted in broadband
communication systems and a symbol transmission rate of 27.5 Mbps is realized under the carrier
frequency of 137.5 MHz. The concatenated channel error correction coding of 1/2 rate convolution code
combined with (239,223) Reed-Solomon(RS) code is used in order to improve the reliability of the system.
The SC-FDE system is designed, and the key technologies of this system are analyzed. It is implemented
on Field Programmable Gate Array(FPGA) hardware platform. The commissioning and validation are
performed as well. The actual Bit Error Ratio(BER) test of the system is executed.

Key words: broadband Single Carrier-Frequency Domain Equalization(SC-FDE); convolution code;
Reed-Solomon(RS) code; Field Programmable Gate Array(FPGA) design
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Tablel Error rate statistics after equalization

BER
Rsn/dB delay 0 delay of 10 symbols  delay of 20 symbols  delay of 30 symbols delay of 40 symbols delay of 50 symbols
6.5 0.003 03 0.028 27 0.028 61 0.026 16 0.033 82 0.041 18
7.0 0.001 74 0.023 27 0.022 31 0.022 05 0.027 81 0.036 01
8.0 0.000 52 0.013 63 0.013 29 0.012 82 0.018 60 0.026 36
9.0 0.000 13 0.006 93 0.007 15 0.006 95 0.012 79 0.019 15
10.0 0.000 032 75 0.003 43 0.003 48 0.003 46 0.008 25 0.014 31
7 2 Viterbi 05 1RI% 450 1
Table2 Error rate statistics after Viterbi decoding
Rsn/dB BER
delay 0 delay of 10 symbols  delay of 20 symbols delay of 30 symbols delay of 40 symbols delay of 50 symbols
6.5 0 0.000 857 0.000 353 0.000 187 0.001 032 0.001 724
7.0 0 0.000 228 0.000 104 0.000 053 26 0.000 364 0.000 650
8.0 0 0.000 034 71 0.000 022 51 0.000 012 68 0.000 062 24 0.000 137
9.0 0 0.000 001 114 0.000 000 484 3 0.000 002 711 0.000 031 86 0.000 047 71
10.0 0 0.000 000 001 307 0.000 000 174 4 0.000 000 231 2 0.000 000 404 8 0.000 001 279
# 3 RS S RGBS
Table 3 Error rate statistics after RS decoding
Rsn/dB BER
delay 0 delay of 10 symbols  delay of 20 symbols  delay of 30 symbols delay of 40 symbols delay of 50 symbols
6.5 0 0.000 018 79 0.000 000 488 7 0.000 000 809 4 0.000 104 0.000 112
7.0 0 0.000 000 765 4 0.000 000 008 968 0.000 000 012 61 0.000 002 288 0.000 022 52
8.0 0 0 0 0 0.000 001 283 0.000 000 014 29
9.0 0 0 0 0 0 0
10.0 0 0 0 0 0 0
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