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Abstract

MEMS technology is a technology that integrates micro-mechanical systems and electronic systems to
perform mechanical functions at tiny sizes, with fast response conditions. In order to meet the require-
ment of multi-angle beam steering in terahertz communication system, a multi-state pattern reconfig-
urable antenna based on MEMS technology is designed in this paper. It works at the center frequency
of 340 GHz and can realize eight beam scanning states. The antenna is composed of logarithmic spiral
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antenna units and a set of RF-MEMS switches. The antenna structure adopts two layers of quartz glass
substrate, the overall size is 0.68A x 0.68A x 0.24, and the working bandwidth reaches 15%. The antenna
can config the azimuth plane beam with 90° resolution in two planes with vertical inclination 6 = 32°
and 50° respectively, and scan the wide-angle beam in two pitch planes.
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Figure 1. Schematic diagram of pattern reconfigurable antenna stack structure

E 1. AeErRERXERERERRER

DOI: 10.12677/ja.2025.142003 28 REGZE


https://doi.org/10.12677/ja.2025.142003

i, LMK

. 1

S5 Q. S8
6 N S7
52 7 S3
A 4
// »
v
s
Ry / R
> 4]
d
I:.I—>v \\\\\\ //,/’/ b
)! _____________
1 a

Figure 2. Schematic diagram of the top layer antenna structure
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Figure 3. Structural schematic diagram of RF-MEMS switch group
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Figure 4. Structural schematic diagram of cantilever switch
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Table 1. Mapping between antenna operating status and port and switch configurations
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2 Eti ipas W 2 0=50°, p=150°
3 A= ER T Wi 3 =50, p =240°
4 Esiluiba Ui 4 0=50°, p =330°
5 SI. S3. S5. S8 &3 w1 0=32°, =60
6 S2. S4. S6. S7 Fift S 2 6=32°,9=150°
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REAIRZS 4 £ D HRWIA KR R EE WA 5 s, T 3 TARMER 340 GHz R H)—ME 5 A3
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Figure 5. Direction of the resultant electric field on the surface of the antenna state 4
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Table 2. Antenna structure parameter
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Figure 6. Axis ratio and return loss of the pattern reconfigurable antenna
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Figure 7. Simulation results of the maximum beam direction axis ratio for states 1~4
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Figure 8. Gain of antenna states 1 and 5 in the plane of azimuth ¢ = 60°
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Figure 9. Gain of the antenna states 1~4 at the pitch angle 6 = 50°

B 9. REIRTS 1~4 TEMFINA 0=50"ATAI1EE

K9 NRERAS 1~4 FE T ELIUR A1 0 = 50° V-1 A8 s 4m 5 1 11, ARAIA O 340 GHz. &I

DOI: 10.12677/ja.2025.142003 33 REGZE


https://doi.org/10.12677/ja.2025.142003

K, LMK

o KRN T

IE T R HBOREE FThBE -

RES 1~4 BRI 2 B R TR 740 N 9 =60°, 150°. 240°, 330

dB, FIpFPW ARG LR T 80°, WA T7 RoNA e AL «

!
Voo
Vo
\
T

-8 :
-180 -150

-1|20 -!IJO -éO -310 0
Fhifae (deg)

T T - ‘I ) T 1
30 60 90 120 150 180
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B 10. REARTS 5~8 TEMHIN A 0 = 32°Af9i8EE

10 5% T REARTS 5~8 1F 340 GHz, (EIEELMIARLA B 6=32"FI I aiim i . 5IRE 1~4
FE, R 5~8 FTLASEHLTE 0 = 32743 HE3 0y 90 I AR, BRI 2 il A FR 171 ) 5N @ = 607 150°
240°, 330°. TR AN 5.1 dB, FIIFRPOR L KT 607, AT XONEMAL . EEETHRT I PIA~ 12:
WERLZILF TAERPIRA 5~8, H—MEHER LM TAERPIRES 1~4 1345507 B B/ T & AT s b,

T2 55 I 2l SEATG,  ARBILH TS v A Y 2R R
EREPIR, SCESEILT — BB 2L B 2 AR 208 M T SR 2, AT AR P 3 ELBTA P 1T (6= 327,

6= 50")TEMPRIAM, F 5 H BT TF AR 2577 17 B AT EAG R E00 bl n e 3 From

Table 3. Terahertz pattern reconfigurable antenna comparison
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