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Abstract: The present research state and future development tendency of terahertz high speed
wireless communication at home and abroad are reviewed and analyzed comprehensively. Firstly, the
features, frequency band and modulation mode of terahertz communications are introduced. And then the
key techniques of terahertz communications, including terahertz generation, amplifier, detection,
modulation/demodulation and transmission are discussed, as well as high speed data stream construction,
network protocols and integrated microsystems technology. Several typical terahertz communication
demonstration systems developed in Japan, Germany, America and China are also highlighted.
Perspectives on the applications of terahertz high speed wireless communication and further research
directions are presented at last.
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SEHE . ONTT 2 6 502 K 2% TMIC (AR PERIT 5T 50
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YR O 2 Wmm, K#F2Z 0 GaN U C AN EIL . B AT 246 B 46 B -G i (Can 31 780 () — 38 1 D) 324 %
TRA PR DR B AR 1B T A 28 B R G B, P8 50 52 (B R4 45 . R 12 5 GaN MMIC(Monolithic
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HBT f 45 528, T InP HEMT (1) {1 74 4% P 1 AR IR AR

PR, O R A MR A 1 A T e o R 40 A Al A T ARSI R A R P RS L IR R TR DU 2 4 AR R AR (n
Bolometer,Golay Cells, Pyroelectric #§17F%), M43 “HEKILE, DI EBSKEMLS, W STI(Superconducting
Tunnel Junction), TES(Transition Edge Superconducting)Z . T & F) FH — 4~ A #b 2 2% 10 5 iy A5 5 AT 2 46
W, 5230 A 2 (E AR I SR B e o X T Ik i ROBR 2% A 5, R T R A A R A 4 M B AR Y FR SR AE R R D 3 R 2
F G T ARG o X T 2 RKbR 2% 15 5, R FHIR A #8 2F A7 A0 22 20 TR, TR0 2% 35 234 S R A 48 . (IR
B SIRMES , 40 SIS(Superconductor Insulator Superconductor). HEB(Hot Electron Bolometer)%: .

X R 25 AR, R T AR & 2 SRR DU A% — T Y O OR . F RR I AR R R A, Hk
SRR AT 2] 2 THz DA I . OOK,ASK 45 70 M B I8 il — R FH 1 e i A 4 E AT R A TR 5 MQAM 4§ £ JTIE 3¢
PR — SR ] RE R AR AT IR AR A . R T AR RS TMIC AR T TR AR It & AR, SR [16]4RE T
—Fp 3% T 30 nm InP HEMT S 0.67 THz A1 T P10 55 AR MR s A5 005 TR AL 2% 45 . 53 A1, XFF MQAM,MPSK
G IEAWENE S, R B R VQ(FIAH/IESS) 2 BEAH T15 %5, AT LARAS $20, W] Rl 1/Q IE A IR #% B
PR HC, XAP 1/Q IEAZTR M &5 — ML T InP HEMT SE 8 .
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1) 672 i O ], 45 o0 Hl (ASK,00K) Al £ JC IE &8 I il (MQAM,MPSK %), J*% MZM(Mach-Zehnder
Modulator) e FH 9 = S 0 i 4, AT SE B on i ], i FLd 2 4> MZM A 88 IR BCFE T 0 R 1A AT
B UQ G &R, LM MQAMMPSK 4§ £ JCIEAC M . J2: MZM HERB i, A AJL+ Gbps, # %
T Gbps, PMEETOCHE AR KB2Z I, ST MZM 56, FR T UTC-PD 8 #e 8] K AF 22 Wi, 1%
JEAR 22 MR 2% 38 05 v i 2 BV O 2 B ISR A — BOR T A D vE AT, T T, KERSR T R
e B G I 25 B AT AR AR T R s X 2 on B PAE, SR AR T % 1 S8 IR AR

2) RIS AT ASK 1 OOK 155 1 ELAZ M o 43Ry 2 Flv, — Rl IR A0 #% B3 VR SRS il &%, RP4E K
5 %5 B A 5 R SRR A5 5 40 BIVE S IR A R A, TR it B RO 28 C RS 5 5 59— o U Ik YR O o
A, TR A R RS B AT AV T (R AR T X A i W A 20K ), SRS B R VR o TRBTES R OR T AR A, ]
SR A B R B S, R IR A B T SE BRAS ASK FT OOK. i il 8 St L 5 i , 1K )L+ Gbps. 1 T iX fl iy
A T A T2 AL S B, H R 7E 06 v U ) b OE 78 2 UG MZML

3) ZJCIE 32 WA ] (i MQAM,MPSK 45 )14 347 i 3 0] ] A 081 o 3 b XS 8 iy (P R & 24 1 0k
T 7= A AR BEAT VR, SR J5 R B TR AT 2% (4 R 2k 0 8 B0 AR ) T YR BT A8 480 B S 2% 0 R o g R AR R ) o AR
SE AR B AN (SO AR, BT 22 A T AR R AL B, RS A . e R D L SRR AU A R Sy
BRI LA B A7 T8 ] B RS A5 o LR SR B T B R A 15 S AL BB SO AT A B R, HL TR FAE O R A O ek
LARMEEREE, SR E S a2, N TP S L R BT AD 5 DA SRR TG, @R
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FHTE 5 B (9 2 oo A T (A0 256QAM 55), JHIE & Br&OK m , 55 BB EE BT /N, X5 18 R¢ P R 45 I L g 22K
S A SR ) 3 O LA Gbps, A HE— B B AU AR . IR B S B+ 2T Gbps 1952
TEAS V], B I 2 TR G 2 1E S PR i SR U R ARSI T i, L S IE B2 R SR Y L S A S AR
S PHME BEAR K .

4) X A 2% VR A N B B R B R o A A5 S X K i B 380 7% (Time Domain Spectrum, TDS) K% 2%
JEAEAT HEA S, BN EA K X VCO Kk 2% U5 HE 4T 15 3 W il B A WA i 58, I S8/ . B il i
X R %% RTD @ 57 U 1) PN 35 1 422 1 ) B2 R WA 1 s 2 g8, O 98 W45 5 F0 B O R 25 s/ F ZE RTD b, SCik
[91#F 0.3 THz SE¥L T 2.5 Gbps B ASK A, SCHR[12]# 0.542 THz SEFL T 3.25 Gbps i) ASK |, T ERT
35 WG TT AN S A8 A0 (8 T 422 IR g AN 2 AR A ), B T P AR A I AN R SN R, It e, AR S T
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To 2k A~ W (Wireless Personal Area Network, WPAN), B7EIRMEET Gbps = 1 Tbps HBAGH AR, 1540 HE 25 7E 4L
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i PLC - 7 15.625 GHz ' | ————fpdataout
H < Q || optical || single-mode ]
: modulator laser !
G 1
1 L}
P gy S ——— 1
electrical signal === optical signal
(a) block diagram of electrical-optical transmitter (b) block diagram of the receiver
Co T T T i InP HEMT MMIC
i Head Ist PA 2nd PA UTC-PD system(Ty)) T
I module module }:] } system(Typ)
' H center frequency 125 GHz 125 GHz
H #—  waveguide H 125 GHz occupied bandwidth 116.5 GHz -133.5 GHz 116.5 GHz-133.5 GHz
! I
1| power [ MMW output power 10 dBm 16 dBm
% T, module 1 -
: modulation ASK ASK
‘;atla H data rate 9.953 Gbit/s—11.096 Gbit/s 1 Mbit/s-11.096 Gbit/s
modulator
15.625 GHz A W250 mmxD300 mm x| W190 mmxD380 mmyx
¥ head size
—@ ] H160 mm H130 mm
____________________________ H head weight 49kg 7.3kg
. ‘W450 mmxD540 mmx W220 mm*xD360 mmx
controller size
H120 mm H60 mm
controller weight 20.1 kg 4.0 kg
consumption power <400 W <100 W
(c) block diagram of electrical transmitter (d) parameters of the two transmitters
Fig.3 0.12 THz communication system of Japan's NTT
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Fig.4 0.12 THz communication system and experimental scene of Japan's NTT
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Fig.5 0.3 THz communication system of Japan's NTT and the experimental results
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Fig.6 0.22 THz communication system of German IAF
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(a) 40 Gbps system prototype (b) block diagram of the 100 Gbps system (c) 100 Gbps/20 m transmission experiment

Fig.7 0.24 THz, 40 Gbps/100 Gbps communication system of German IAF
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