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Table 1.  Performance comparison between 5G and 6GI*9..
PERE 5G 6G
W (S % 20 Gbit/s 1—10 Thit/s
FH P PRI 25040 i A 0.1 Gbit/s 1 Gbit/s
i} ZiE >1 ms <0.3 ms
ool <500 km/h 1000 km/h
IRE R K270% >99.9%
R 500 km/h >800 km/h
KRG E%E  0.01 Gbit/(sm?) 1 Gbit/(s-m?)
FIZKBEIRR  HLAGEII0—100f% 5101001
IR 4G 3—5f% He5GE3—51%

N 6G LB FEA, A4 EAEH T4
FEORTT 5, SRR T 25 K24 (THz) 4%
AR HRPREIA | ZHARALR GBS |
R Z 4 A 24t (MIMO) FoAR B #4s .

http://wulixb.iphy.ac.cn

244303-1


http://doi.org/10.7498/aps.70.20211729
mailto:jccao@mail.sim.ac.cn
mailto:jccao@mail.sim.ac.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Y] 32 2 3R Acta Phys. Sin. Vol. 70, No. 24 (2021) 244303

THz % (0.1-10 THz) fE R 6G $7 R A& B 2
—, MR T LLAMB BORIO e B, TR R i R A
HARE LN AT S /MREH L, THz BAg
TEB IS TR, X AN IR PR 1V R 15, AN 5 3%
FIRSHER MR, H It THz 8 (5 525 5 %R

HEAT BRER AL HE. THz B4 R BARAKL B |

FRL . B AR G JE A RS, R THz 815
ANy Z BRI TP R, SRS, 5 X
ZEHA LG, THz P RE RN, X ARG 18 i fi %
WO PR RE T . S22 K BOH L, THz (1977 1]
PERE LLACAE, ARG BAU F P AR ME A% 11 THz
P AR AT BT, X AGIE T B LS M. S 4b,
THz 3815 14 AT LAAR G bR T4 300, A A Sk %t
LT HRBGE, $ T2t 57 BUE B MERE . THz i
THI 38 {5 22348 T )R o A5 , B s Bl R A E IR
FRRE R, AT T 30 B 8 3 5 1 e AR R A
THz {5 7] LLSE LA Gbit/s 2 JL > Thit/s
8 e B A %, PTG A2 A AT DX R it s e R
BRI K . SR 100 Gbit/s B JoLk g4, —Fbgh
PIEERE 2Ry 25 GB G 9. 1 THz i
PR B2 (MR E AR R R h A3 %, & EATE R
JEZs KA R B L%, a0 T AELEEREMIZS | TR R)E
—F 8 24 R X X1 245

2 6G BAW K REIR

2018 4F 9 H EEPIREEZE 512 (FCC) A
K3 6G BARREE, i 9 6G HAR T 2 A
FH THz BB, 2020 45 9, 35 [ [ B #5419 Bl
1 30 2297 36 [ R AA B JT 1Y R 24 5 2% k1 il
EHFHABFE RO IEE 6G, [R5 FE R ZS IR AR
5] (SpaceX) i th “ BEE7 1R (B 1), BFEH T
AR ML, s AR T 0 TR H I, Wik
FSZEE 50 ms LA AARETAE 7). 3¢ [ 75 2 i THz
FARI TP EEER T 6G HARJE .

2019 4, B [ oL {5 45 A1 1 X 48 2R A IR £ 1 7
WigIEh #oR 5G4 TR ML ({5 BN, A7) =
6G”, JFA BBTE 2025 A5 6G B, Hh s
“UR R 1) 123058, “TREER " FAR T TR
T .

2020 4F 4 H 8 H HA 4544 & A Bin: #2025
M SER 6G EBEH AR MM & B 2027 4, IR
6G FARIRLS; 2 2030 4, IERXGH 6G HR. BEE

RAAGEHACHI B, A A ot B 2, 15 8
BAFER R, HAEEIRT 6G AR H
RS, HA R EIE A (NTT) MIRE.
JRFRAE 6G 28 AT A _EaEAT S VRIE R OLIR S F
PSR, RO RIFFBA R, IR A5t —
DA HL—AF B BE THLULAS I AN TR LT

1 (a) 420 WD AEMZS B30 ; (b) H—BELBLT 1584
DAL LR, SpaceX 4 < 4E” R AE 4 BRYE Rl 9 S IR K
AR B o 2 42 e 45 1)

Fig. 1. (a) Spatial segment distribution of 420 satellites;

(b) 1584 satellite constellations have been achieved in the
first step, SpaceX’s “Starlink” plans to realize low-cost In-

ternet connectivity services worldwidel”.
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Fig. 2. Architectural evolution for convergence of communications and computing from 4G to 6G (from 6G-The Next Hyper Con-

nected Experience for All).
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Fig. 5. Management system architecture of intelligent frequency spectrumf.
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Fig. 7. IRS-assisted THz MIMO communication system[*.
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Fig. 10. Schematic of the 220 GHz dual-carrier communication system consisting of a set of solid-state transceivers with two signal

carriers and two basebands!6l,
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Fig. 11. (a) Top view and side view of a photodiode with a rectangular waveguide output. In a 600-GHz-band waveguide (WR-1.5),

interior waveguide sizes are L = 0.381 mm, and W = 0.191 mm; (b) output power and frequency relationship when Vg is 0.8 V,

Ipp is 6 mA and 9 mAP.
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Fig. 12. (a) Measurements of BER performance after 50 cm wireless transmission for 8 channels in the 300-500 GHz bandP?;

(b) the evaluation of two-way THz signals in the X and Y paths after 2.8 m wireless transmission and a function of bit BER per-

formance with UTC-PDS optical power in this figureP; (c) function curve of BER and the optical power input from CSPR and

UTC-PD for “w/o” KK”, “quadratic KK” and “exponential KK” 5.
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Fig. 13. (a) An optical image of the fabricated twisted do-
main wall; (b) measured transmission curves for a VPC
with a straight domain wall, a twisted domain wall with ten
corners and no domain wall, transmission between
0.32-0.35 THz is significantly reduced, while transmission
within the band gap in the VPC with twisted or straight

domain walls is nearly uniform(®,
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Fig. 14. (a) Scheme of the transmission setup based on a
THz QCL and a THz QWP; (b) measurements of BER per-

formance versus data bit ratel62.
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SPECIAL TOPIC—Terahertz biophysics

6G technology development vision and terahertz
communication”

Feng Wei?  Wei Shu-Ting!  Cao Jun-Cheng ?f
1) (School of Physics and Electronic Engineering, Jiangsu University, Zhenjiang 212013, China)
2) (Key Laboratory of Terahertz Solid-State Technology, Shanghai Institute of Microsystem and Information
Technology, Chinese Academy of Sciences, Shanghai 200050, China)
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Abstract

The future sixth-generation (6G) wireless network has advantages of global coverage, high spectrum
efficiency, low cost, high safety, and higher intelligent level. The 6G technology can create ubiquitous intelligent
mobile networks for human society. Terahertz wireless communication has the characteristics of high data
transmission rate, low delay, and anti-interference, which may be widely used in 6G technology. This paper
mainly introduces the planning vision, development status, and key 6G technology, and analyzes the terahertz

devices, channels, communication systems, and the possible development trend of 6G technology.

Keywords: 6G technology, terahertz quantum cascade laser, uni-traveling-carrier photodiode, terahertz

communication
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