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Background

Maroconi pursues the idea of building a wireless communication link using Hertzian waves which is considered as the first demonstration of wireless
communication system. The wireless data rates have been increasing two-fold every 18 months so that the higher and higher carrier frequencies need to be
exploring to enhance channel capacity. In recent years, Terahertz band communications have been attracted considerable attentions to meet the ever-
increasing demand for the speed of wireless communications. In this poster, we present a THz wireless communication system based on chip-scale Kerr
frequency comb and broadband THz photomixer. The spectral shaping Kerr comb injects into the broadband THz photomixer for generating multiple THz
carrier. The power of the generated THz can be tuned by controlling the input power of the THz mixer. Finally, the optical modulated data signal is moved
into the baseband by two stages heterodyne mixing.

Kerr Frequency Comb Multiple carrier Tbit THz wireless communication system

Optical frequency combs is unique light sources that WG AWG
coherently link optical frequencies with microwave ‘ ‘ IData Q-Data
frequency signals. In time domain, it is an optical pulse ‘ EDFA1 EDFA2

train and it contains multiple frequency components in MICfOCﬂVItV Pulse Train High-power
frequency domain with a certain frequency separation. modulator EDFA

| Microresonator ¢
| l ‘. * * * V - LO E

time

Pilot laser
~

I’ Electncalrecelver ixer Antenna 1 Antenna
]

optical frequoncy optical frequency

I Distance

Kerr frequency comb is generated by optical pumping a Photomixer

I
I
I
hlgh Q microresonator. '

c

]
| Sect fing ol |[g [ [ Oscilloscope
i.m: S caegl FIVAN|| SR IF-EA1-=20 GHz IF-EAZD_’ P

AWG: Arbitrary waveform generator; EDFA: Erbium-doped fiber amplifier; MUX: Multiplexer;
160 192 154 196 198 200 20 DEMUX: Demultiplexer; LO: Local oscillator, EA: Electrical amplifier.
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Experimental Results Conclusion and discussion
xtot @ Demonstrated the broadband THz signal generation with grating structure

19 repeated sweeps ¥§.?fj§‘i'm'“ji'u'§i'§§” ss:im photomixer. The generated THz signal power depends on the optical pump

pump power is observed. power quadratically. The frequency of the generated THz can span from
300 GHz to 3 THz which can cover all atmospheric transparent windows of
THz wireless communication.

@® Demonstrated OOK modulation with 300 MHz baudrate, THz transmission,
frequency downconversion from 330 GHz to 1.3 GHz with a help of
heterodyne THz mixer. The detected IF signal has more than 20 dB SNR

. which can support high-order advanced modulation format.
@ Since the Kerr frequency comb can provide multiple THz carrier, Tbit
136 14 y g W A W a0 50 G0 0 BN M0 0 communication can be feasible. Moreover, secure wireless communication
IFFreq (Ha) Fopt (mW] can be achieved with the diamond-path or frequency hopping scheme.
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pseudorandom number modulation @ 300 MHz
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