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One method of reconfigurable metasurfaces design for terahertz

SHAN Changsheng' , CHEN Hao
(1. Beijing Space Information Transmission Center, Beijing 100094 , China;
2. Beijing Institute of Tracking and Communication Technology , Beijing 100094 , China )

Abstract; The 6G wireless network envisages the realization of high-speed data rate, ultra-low delay,
Wireless interconnection of everything and high spectrum and energy utilization efficiency. Terahertz is
one of the key technologies of 6G communication. As the difficult problem of terahertz communication,
the research on reconfigurable metasurfaces technology has great significance and value. In this paper, a
1-bit phase reconfigurable metasurface based on Schottky diode is proposed. By controlling the bias
voltage of Schottky diode, the metasurface unit cell can be controlled to switch between ‘0’ and °1
working states. Through simulation analysis, the designed reconfigurable metasurface unit cell can
achieve a reflection amplitude greater than —1dB in both ‘0’ and ‘1’ states in the frequency band of
203 GHz ~230 GHz, The reflection phase has a change of 180° +20°. The array simulation is carried out
to evaluate the working performance of metasurface. By reasonably designing the working state of the unit
cells on the array surface, the beam scanning can be realized. The proposed terahertz reconfigurable
metasurface provides a new idea for the study of terahertz reconfigurable metasurface and has important
application value in the future 6G terahertz communication and other fields.
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Fig.1 [Illustrates a surface-mounted metasurface unit
featuring a metal patch in lieu of a Schottky diode
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Fig.2 Electric field distribution of metasurface unit

loaded with metal patch

T BRI B 5 R FROC R TARYERE, 7R
ARG B HESS Wt sy 1 in#8 4 Je W R 11
FER T FA T ) (1 FLASERY , B Floquet Sy I 1 & 19131
FEA . P AR B NIEL 3 s A JE I AR R
TR B R R OC AR RO AR 3
(a) AL, X PR TARRZS T, ROH S0 RO 2
B IEAEAE 180 GHz ~ 260 GHz 14 55 B N A Yl A
HORT — 1B, 15 B SR P03 A B3R 10 1Y
WAL T AR BeAb, Hi & 3 (b) R R il T
VEIRZS TR 00 1Y B 5 AR 07 1) B 48 B 7 203 GHz ~
230 GHz [T [ N AR A5 180° = 20° 1FE I A, 5L
P W Rt B A R 2 1 A n] LASE B 1 bit B
JUARYE T B AR 109% 7 58 N B A i 1R 22 g —
TE LN R R R 1 T i i B 2 1 B0 RAF Y
TAEPERE

FIER| SR M AR TR A B R —E
ARG, BT LA 1 SN 5 S B (9 1 00, # Lok B



24 Zs ] L T A

2024 4EE5 1 ]

JCH 4 TG R R R G A IR
RERIPEATRAR, TR FH G 1 R A e I A
FWIEARSEANE 1 51,

0
0.2}
=
041
E
B 06
I
081 — & mu
—— A& Im
_10 1 1 1
180 200 220 240 260
B /GHz
(a) S5 Wi BE
50
0 — J&JEN A
—~— H&RI R
., 50
< -100
i
= -150
=
&R -200
-250
-300
-350 . ! .
180 200 220 240 260
$i%/GHz
(b) S5
B3 £EWMAREHEBE_REWEXRT
BRTIEHEREER

Fig.3 Simulation results of metasurface unit operating
characteristics of metal patch instead of Schottky diode
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Tab.1 Test results of Schottky diode basic parameters
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Fig.4 Schottky diode equivalent circuit model
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Fig.5 Simulation results of metasurface elements substituted

with Schottky diode equivalent circuit model
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Fig.7 Simulation results of metasurface unit loaded

with DC bias circuit
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Fig. 10 Reconfigurable metasurface coding distribution

under normal radiation
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Fig.11 Reconfigurable metasurface beam scanning

direction diagram
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