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Terahertz photonic communication technologies
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Abstract: With the explosive growth of wireless data rate, the terahertz band(0.1~10 THz) has
attracted increasing attention due to its rich frequency resources. The terahertz photonic communication
technology has advantages such as broadband, high modulation efficiency and low harmonic distortions.
It is expected to greatly promote the wireless transmission data rate toward the Thit/s level. Based on the
review of the key technologies for realizing ultra-high-rate terahertz photonic communication, including
terahertz communication transceivers, digital baseband signal processing technologies, terahertz
photonic communication system architectures and experimental demonstrations, the future development
trends of the terahertz photonic communication technologies are discussed. The application scenarios of
terahertz photonic technology from the micro to macro scales are also analyzed.
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Fig.1 The photonic terahertz wireless communication system transmitter schemes based on photo-mixing
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Fig.2 Transmitter scheme diagram of photonic terahertz wireless communication system based on THz QCL
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Tablel Characteristics of two different photonic terahertz transmitters

terahertz transmitters characteristics

1. Generating THz signal based on outlier mixing technology and supporting complex modulation formats.
UTC-PD 2. Flexible carrier frequency modulation.

3. Low output power.
1. Generating THz signal based on direct modulation and supporting simple modulation formats.

2. Ultra-wide tunable range.
THz QCL )
3. High output power.

4. Low temperature working environment.
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Fig.3 The detection schemes for terahertz receivers
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Fig.5 Schematic diagram of PCA generating pulsed broadband terahertz wave
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Fig.6 PCA photo-mixing detection of narrowband terahertz continuous wave
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Table2 Characteristics of two different photonic terahertz receivers

detection schemes terahertz receivers characteristics
SBD 1. Detecting the envelope of terahertz signal (Detecting intensity modulated signals).
direct detection 2. Simple system structure and lower power consumption.
THz QWP 3. Limited spectral efficiency and sensitivity.
SMH 1. Detecting intensity, frequency, phase modulated signals and other formats.
coherent detection 2. Complex system structure and higher power consumption.
PCA

3. High system sensitivity and greater detection bandwidth.
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Thit/s (19 J5 ] & J& , A% Gt 38 {7 547 b 31 )y 2 O T 1k W 2 88 o A% i i 30 ) SR, A 2% 38 1 1) 552 s 1 ) 32 B4R K
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Fig.8 All-photonic terahertz wireless communication system based on PCA receiver of Karlsruhe Institute of Technology
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Fig.10 Photonic-assisted terahertz communication system of Zhejiang University
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