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Abstract: With the rapid development of new services such as 5G mobile Internet and Internet of
Things, the transmission capacity, transmission speed and bit error rate of future communication system
are required to be higher. Terahertz(THz) band, which is between millimeter wave and far—infrared light,
has the advantages of both microwave and light wave like low quantum energy, large bandwidth and good
penetration. THz communication system has become one of the research hotspots in recent years.
However, terahertz wireless communication has the disadvantages of line of sight propagation and large
path loss. It is important to combine wireless link with wired link. This paper analyzes the devices and
technologies involved in the process of photonic terahertz signal generation, photonic terahertz wireless
link transmission and fiber link transmission, and focuses on the research status of terahertz cable
transmission. Finally, the experiment shows the great potential of terahertz wired transmission through
real-time transmission of 1 m terahertz fiber with transmission rate of 1.485 GBaud and carrier wave of
350 GHz based on intensity modulation and direct detection.

Keywords: terahertz communication; terahertz wave generation; terahertz optical fiber; terahertz

wired transmission

B % LoT . AR. VR L% 8K i i ML 48y 55 Mo 2 JE | 32 48 Kl 45 31 i 00 A i 150 EB/m. 5% 14 5 8 78 < i
i EHE: 2021-12-22; f€EHHEF: 2022-03-11
BELTH: HERAKBEILS B H (62101121;62101126); V5544 # £ 0F & 7150 % B30 H (BE2020012); 7155445 B £ g 54 4k £ 351 %% Bh 351 H
(BA2019026)
BEEE: Kl email:minzhu@seu.edu.cn




#1W K HEF: ABMEZLTLNELMABRERANARERE 23

{5 R G0 2 B AR K TR . — i gy 202 38 o Je o i PR 1O B 1S B A B RO R E S SR . B
— o it TR Ty O o R R v R A R A T v, DAL S AL A L T A I B A A R O Tl
A, Kb T g B ) K 2% Dk T S EL A A R 1 1 FH I

I 2% % B 57 T 2T AN R M0 =2 18], 45K 15 R 0.1 ~10 THz(J% K 30 wm~3 mm)®' . THz % iY K % Bt 5 22 K
(WK 1~10 mm) B B A, B S LM KN 1~760 nm) B34, b T2 00 28 8 8 ) SO0 & 7 2
W EXE, 5HEGEGFEH, #RK, MEARARER,; REMHER, BAXTEFE FEREE,; K,
5 F BN AL . SEOCEEM T, H AR b, X6 5 R A SR AT . EL RN A 2% I W i
ek, AR TS A AR AR . R OB G B o MO R R, R AR 2 R . e, BRI
FRARAEBR ] T KbR 4% JC 2 0E {5 BE B, % THz A0 B L B K B8 i 3 46 R RME DL SE i &0, A5 ya e 2 ek 2L
Ky HUk, R SCAE AY Bk B R RO 25 D R BE S B K B S KL, LRIV B K S B THZ B A9 AT S RE AR
22, BXBRW T ABEZE W A5 R G AE P H A AT SR E L M AR B S R GE ., H A R TG 2k Kb 2% i I T B R K
B RFLAR R L, WAZ0 R & (I HE AL f Y FEI N ), s BRI T ROBR 25038 5 7R 3 8k . KRB i . ML A NEEIE L
N AT SRR BR G L AR 1 B, R IR AAE . AELIEAE R . R M AR AR N K 2ok e il
FARXT R 2% 005 RGN & RS T CHAE .

1 ABZTEMBLMEERFHRIRK

Kbhg% LA LG EERERE S TLEERN &Y RBIE . RBA SIS, G A L ik w7 Kbk 2%
WA HE AL 45 DL S 59 28 B A R PR, S ARk Kbk 2% 38 A5 N H 40 T R AT 5t . 201948, H AR R BR R 2# IR B2 0 K
W25 A LR A RS TR B IR B M 4 S, BRIE S T AE 0.33 THz J B R T 6 38 1 7 0 8 Gbit/s Kbk 2% o4k A 2k
il A AR 2R oL i S 50 (15 L AR /N T 107", HOR B ) 2100 1% i % (Uni-Traveling Carrier—Photo Detector,
UTC-PD) F 440 5= A= Kk 25155, LR BE 9F — M4 45 (Resonant Tunneling Diode, RTD) Ny K24 a0, Hy i oK
80 wW, THz JEEF KB 1 m, FFEALTI R H T JC e 45 = 1 4 KPS S8 A%, (0 JHG R 2% 38 {75 1% i 8 1R % 1% 1Y
BORAIRAN S o Al —4F,  H R KBRK 2% 1 Ay BE G A& 742 H — Fh (i FH RTD 48 B0O% 7 A IR Dk 0 O & ) 45 A2 I #4%
1) 22 FL 2 DU R 20 R 28 G 4P AL S ik I, I T 1 m B 2% Y6 £F #5147 10 Gbit/s f& 50 LA K 4 K i MU AL o H:
H ePTFE M 4T 1 465 1,15, JGEF Ry N AR R )2 )R BE 23 1) 2 280 wm F1 220 wm, Kk 2562 58 K B 3 mm (194
TE #8245 0 B2 00 6 T AR I 5 18] O R B AR A ) 30%, 7E 0.3 THz B BEAY 3 dB 4 %5 50 GHz, & 4E 1L
0.3 THz i 19 A ¢ =5 [H] P& A2 3 AE 1K 30 dB.

E N, 20154, H B RZEMREEEIGEL —MBATRZESE KL 0O, BREUR THEW
P B bt 1.5 mOGLF S 3 R M 100 Gb/s 1Y DP-16QAM 15 5155, i A& 4 1 A iF S HH A B 15 5 DL &
SP-16QAM {5 5, BRAGHII/INT 3.8 x 107, fie e 14 i 4 A< 73l ik 3] 48 Gb/s #1180 Gb/s., SLEGLE R ER T T W
U B 1) — o Y AR A W T, KR 2 AR s AR A T AT RE B

HEIOC T Kbk 22 A L okl G M pi oy, 7EOGHEORIKZ S, Kbk 2% T4 AL 5Ot tE il & R a5
B, Kbh& G 5 Kk 2% Jo 8% B Al & L 5 DA AW K, Hop B AR R ROR 22 4k T 1 B 405, 1% sl it i 58
PRI, AFTEVE 2 O n] 0 iR 5 fiff 2R

2 AMETLLMBLMAERFIERK

K25 T MR LRl 5 T8 A5 RGP 1 T o PN EOLE 20 0l A2 9615 5 28 i JEHE 5 4% fa AOCTR 2%, 1
R B BEAT IR LA A AR L o D0 A B I S B R L R 2% 07 2R N R 2K A, — R O SR S 22
P A [R5 5 T AR A BR300 , 28 Pl RO 2% R 2 % 48 D 1 ol 2 () v A S ey e R D0, A R A AR
et o LT HE BTN ELE RBR 2X 0 T MR BR2Z U T, D T UR/IN R 2% U A P s 1) A i AR G R AR AR AR AR AE A e
23 [A) £ 4 A A0 K AREE , W98 ELAT IRIRRE . R 10 THZz J64F DL B THz I S A7 388 010 Kbk 24 15 5 4 Wi Bk
AE A Ao A R o 8 AT (PR D8 R EAEAR I, R n] R R R A AT A AR
2.1 K#FZESTE

D HL 72 RO 2% 18 17 2R 8 & S o AL AR WOG AR L OGRS AR L OGOk &R L LA g KB HOR Ot =
WA AR E . WA 2 R

BOCR T AEPHOUE >, KL E R VQ MM B NS, ¥ C LA 5 — AR GRS, 5




24 AFEMESRFERFR %21 %

HOCL R Eeh 4k, RIGHA1E S A S UTC-PD, ME 3w ; Wl ek wilg tE Sfa, WE 3
7N, BUIEAS S A OCTR G g AT R R R R . AR RO 2R AN 25 R A SR S RO 2 2 THZ {55 . B Tl
RO ok = S R =0 o o8 1 5 N 1 5 € 50 L B o ] 521 Y T R S

THz wireless THz wired RID
EDFA ; HA
[oc ]| 0.2 - > —>
> > N THz fiber A >
4 g
THz waveguide

Fig.1 Terahertz wireless+wired communication system
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Fig.2 (a) Photonic—aided terahertz emission based on I/Q modulation; (b) photonic—aided terahertz emission based on IM modulation

P2 ()2 Tl B 1/Q R 7 2 24 S 51 i ()2 TGy B i (1428 5 X ORof 4 6 s

Si lens
UTC- 2@ ﬂ - g

planar slot antenna

silicon antenna oxide layer

substrate (i)

©

Fig.3 (a) Schematic diagram of terahertz diagonal horn antenna; (b) planar slot antenna; (c) 1.7 THz antenna; (d) 0.84 THz antenna; (e¢) schematic drawing
of a silicon bowtie antenna covered with a TiO, conformal layer; (f) schematic diagram of the proposed bowtie structure
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Tablel Research progress of terahertz hollow core antiresonant fiber

type transmission loss/cm ™" operating frequency/THz research institute year
circular tube lattice 0.037 0.828 University of Modena and Reggio Emillia 20131
negative curvature core 0.042 0.480 Instituto Tecnoldgico de Aeronautica 201512
Kagome photonic crystal 0.002 0.750 Nankai University 20167
polymer antiresonant 0.002 0.360 University of Southampton 2018128
double pentagon nest 0.012 0.922 Beijing Jiaotong University 2020
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SEUG I 4O Fin o it 4 K @S L R sE 8RR T RBRZHINE PR E R, RERAE R R
(Valley Hall Photonic Crystal, VPC)H il 10 THz R #AEE K5 .

silicon slab effective medium cladding
\ /

@

Fig.4 (a) Top views of the straight waveguide based on silicon photonic—crystal slab; (b) top view of the bend waveguide based on silicon photonic—crystal
slab; (c) top view of the tapered structure waveguide based on silicon photonic—crystal slab; (d) top view of the effective-medium-cladded dielectric
waveguide; (e) enlarged picture of the Valley Hall photonic crystal(VPC); (f) an optical image of the fabricated VPC sample
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Fig.5 350 GHz terahertz signal wired transmission system
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