55 43 B4 5 W] AN/ RS 3 S = 23 (4 Vol. 43, No. 5
2024 47 10 H J. Infrared Millim. Waves October, 2024

X E4HS:1001-9014(2024)05-0634-08 DOI:10. 11972/j. issn. 1001-9014. 2024. 05. 008

ETHEEEZNEHEEEMTHRYT ER300 GHz
OFDM K#i2Z L& ZM &R 4

FRE, Lk, ki, B OB, & %, IV, BEEX, HEEK, % Kk,
Rehim Uddim, # 16, #ik&, ZF%E, 2EE

(LHAERAER S REERELLRE, B A RFHEGIEE SR FEE N ES SRR, B LR E BRI S TR, b
W 200433)
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(DMT, Discrete Multi—tone Modulation ) 71 # # . & #+ & # 4 j& 5 K (DFT, Discrete Fourier Transform) 5 3, 300G Hz
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300 GHz OFDM electronic terahertz wireless transmission based on
PS and DFT-S

JIANG Lu-Han, MA Han-Song, ZHANG Qin-Yi, TIAN Peng, HAN Yang, WANG Ming-Xu,
TAN Jing-Wen, XU Si-Cong, ZHANG Bing, Uddim Rehim, WEIYi, YANG Xiong-Wei,
LI Wei-Ping, YU Jian-Jun
(State Key Laboratory of ASIC and System, Key Laboratory for Information Science of Electromagnetic Waves
(MoE), School of Information Science and Technology, Fudan University, Shanghai 200433, China)

Abstract: To meet the high-speed and high-capacity demands of communication, a 300GHz electronic wireless trans-
mission system for terahertz frequencies is proposed, which incorporates Probability Shaping (PS), Discrete Multi-tone
Modulation (DMT) and DFT-Spread (DFT-S) techniques. PS increases the Euclidean distance between constellation
points, thereby enhancing the receiver sensitivity. In the system at most 55% bit error rate is decreased, enabling to ex-
tend transmission range. DFT-S technique reduces 1. 68 dB peak-to-average power ratio of Orthogonal Frequency Divi-
sion Multiplexing (OFDM) signals in the system, thus improving their resistance to nonlinear effects. By integrating
these advanced digital signal processing techniques, 12GBaud PS-16QAM OFDM-DMT signals and 10GBaud PS-
64QAM DFT-S-OFDM-DMT signals were successfully implemented in 1 m wireless transmission. Finally, the perfor-
mance advantages of these digital signal processing techniques were compared.

Key words: probabilistic shaping, OFDM, DMT, DFT-S, terahertz communication
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Fig. 1 Structure of terahertz signal transmitter based on elec-

tronic components
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Fig. 3 Schematic diagram of OFDM system: (a) schematic diagram of OFDM-DMT system; (b) schematic diagram of DFT-S

OFDM-DMT system
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