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Design of 310 GHz Terahertz communication system
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Abstract: Terahertz wave has the characteristics of high transmission rate, large capacity, good
directivity and strong anti-interference ability, but it is more suitable for short-distance wireless
communication due to the large atmospheric loss and the lack of high-power sources. Based on the
excellent characteristics of the 300 GHz band, a 310 GHz terahertz wireless communication system is
designed. The communication link is based on Virginia Diodes Inc(VDI) harmonic mixing and
superheterodyne transmission. The system is mainly composed of frequency multiplier, power amplifier,
filter and VDI subharmonic mixer. The actual communication system is built according to the link budget.
The simulation and experimental results show that the distortion of the demodulated signal increases with
the increase of the communication rate. The system can achieve 10 Gbps error-free transmission with a
communication distance of 1 m. When the rate reaches 11 Gbps, the bit error rate is 5x10™°.
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Fig.1 310 GHz wireless communication system based on VDI harmonic mixing superheterodyne transceiver
Pl 1 BT VDU MRS 220K 1) 310 GHz LGB IF R4

A VDI 25 ) A3 Dl R A 2% S 8005 5, IR S A AR A e A B TS, ST O D TR AR R R, AR YR — A

BRECRRAL A 22 50, IR G3300 R £ f, (AR X AR S AR, BE Rk h
cos (2nf t)cos (2nf,t) = %cos (2rf 1) + %[cos (@n(21, — £,)t) + cos (2n(2f, + F)1)] (1)
IO A5 55 ™ A — N % Ry 19.375 GHz, %k 10 dBm W IESX(E S, HIR&E 4 f50a% . IR . P
R A8 ZAG R 5, 5% 155 GHz B 545 A5 S IF2 SEAT UG D IR AR, 38 3o 2 ol b TR A Hh 45 3] e 45 %
N 310 GHz, 980 20 GHz WyIRHIA5 5, 15 5 i W WU 28 K 5 IF vh He o R 2k Blie o B WAz R 1 B8 b 22 TR A
WAL, RN R {5 S A 3 300~320 GHz Ml , #EWHLAY AR o0 R B HE O 310 GHz, HR A Wi ik



553 1] FEFEEZ . 310 GHz K#k#Z @5 2 &gt 371

£ 0~10 GHz. 25 J& 3] H i v A4 Mg 75 0 A (LNA) B M P 3 A i 8 R MR 7 38 B2l 31 6 000 Ko 4y fili 2 e g
B AR 5 HUAE 5 AR [FIAH TS SDURS A 45 18 B A iR AR AL

Bl 1P 2 48 IF Sl A 20 Gbps NRZ 8 3t {5 5 47 I il fp 01 S 6, P& 2 &4 o 17 2 S R 2% b A3t WA 191 14
I 38k A5 5 5 T A6 i A 5 22 ) B X L (U vs IF2), DL KSR 24 1 A5 5 A o AP PP ml 6, 25 43 ORI & S A £
VCECRS, RIS TARIE R . WBEaTLLAE N, St RS A% 20 Gbps {f 5 KA MAES, A4 DhR 40
-15dBm. EARER MR, ELPRIRGE T, TR IAE LR GRS R, RO 2084 .

0.10 I 0.2 -30
-50
0.05 01 g
g
> > g -70 T
e 0 g 1 -
5 -90
i=3
-0.05 01 38
-110 |
-0.10 02 439 [
50 55 60 65 70 75 80 280 200 300 310 320 330 340
tins f/GHz
(a) the time-domain waveform and spectrum of 310 GHz,20 Gbps signal at the transmitter
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(b) time-domain waveform and spectrum of the receiver(310 GHz, 20 Gbps, zero-IF demodulation)
Fig.2 Time-domain waveform and spectrum at 310 GHz,20 Gbps signal transmission and zero-IF reception
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Tablel 20 Gbps communication link budget based on VDI harmonic mixing superheterodyne transceiver

parameter numerical value 1 numerical value 2
operating center frequency/GHz 310 310
modulation mode NRzZ NRZ
modulation rate/Gbps 20 20
signal bandwidth,BW/ GHz 20 20
spectral efficiency,Eff/(bps/Hz) 1 1
transmit power,P,,/dBm -15 -15
receiver noise temperature, Tr/K 6 000 6 000
antenna gain,G/dBi 26 26
lens gain/dB no 20
transmission distance,D/m 0.2 2

SNR/dB 25.7 25.7
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