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The Designing of A Terahertz-band Electromechanical
Controlled Waveguide Switch
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2. China University of Petroleum-Beijing at Karamay , Karmay 834000, China)

Abstract ; In order to meet the requirement of signal transmission and switching in terahertz-band for satellite commu-
nication system,a gapless c-type waveguide switch operating in 114 ~ 173 GHz frequency band is designed. Firstly, the e-
quivalent circuit theory is used to design the matching of transmission line, and influence of the wide and narrow edge dis-
location of waveguide port on the voltage standing wave ratio (VSWR) is analyzed. Then,the influence of metal wall con-
ductivity on insertion loss is analyzed according to conductor loss theory,and HFSS software is used to conduct sensitivity
analysis for parameters of channel electrical length and surface roughness. Finally,a new method of loading choke groove is
proposed. The results show that VSWR of the switch is proportional to the bending radius. Considering the strength of stator
and miniaturization design,appropriate bending radius should be selected ; Silver coating is beneficial to improve the index
of insertion loss,and in terahertz-band, the surface roughness of microwave channel should be better than 0. 8um in order
to reduce insertion loss. Finally,in the 114 GHz ~ 173 GHz frequency band,the VSWR of the switch is less than 1.1 ,the
insertion loss is less than 0.45 dB,the isolation is greater than 80 dB,and the power resistance is 3000 W, which meets
the design requirements.

Key words : Terahertz-band ; C-Type ; Waveguide switch ; Electromechanical control

Yfs B H1.2019-07-18 ;& [E] H #:2019-09-09,,
BEEMB . 2K SR HlE SR MER AR (6142001180101)
TEERN R 2 (1984—) i+, WFFE 7 WL 156, E-mail ; 18555025267 @ 163. com



2019 445 6 1Y)

2 A — PR 2L I T SR B 11

0 55

Bl 75 21 /0G4 AR 22 K R & e A ok Ak
LT AR Z B B KRR %% i (M B 0.1 THz ~ 10
THz) ZJCBE M B F —AGE 5 i & R IT I, HLE
T T O JRM  RGe i R T a4, Bl K %%
P 512 5 4R S IR AN W & R, R 2% I )z
N T ERIRRG  DREAE RS, X K 2% 0% I ¢
T R BAWIHE R, o ey 2D a2 S
SAEAN [T [R]85 R A5 AT 3 A
KNI EN AN RE L BT R Gl

HRAE AL 2 2 RIS [R] , AL H 20 A TP 56 mT L4y
S HILE [T S FIAL L S T S P AR, AL [R) el O
XL/ B S5ty R, BT s TAEM %R 67GHz,
TN T R G B, ML AL I,
HA S W TSR, AR K 3H A/
WAt e, EL B TR B i L R
it N — 0 DRSS R Kb 2% 15 S e i o
KA BT R 2Z AL I T O]

IRAE B 3 5 1 1) 3 A H AN TR D S SR T LA
430 C RIFF A R BIFFSE € RIFF 564 W 4525 38
i, AT SE R A TARRES A AR 4 T R BUTFSCAH T
CRIFF L T — 2 i, o] 52 s DU AP TAERZS 1Y
A, HEGEGE RS, C BT 68 B 3 s —
S8 BOAR SCRTHI TSR C B ¢,

CEEHET Ansoft 23 7 1Y HLBE 0 LR HEFSS i
T %3 T —Rh TAET 114 GHz ~ 173 GHz Sl
I TCIE] BRI 2T 56, 5 Flann 23 71353119 29333 25
FEIE I 3 TP G S B R

1 HEFXEN

B 1k C B SR RS, B 118
FE TR R TERE AT LA SE BB A R RS RS 1m0
1 A 1 2 38, 1 3 e T 4 S0l IRAS 2 s
1 g 1 4 3, i 1 2 Flog 113 S,

FEOREEA N 2T 5l IR Sl R GE WL R4t
s RGN R G0, K 2 Fis, Hi B RS%
(1) D) RE S S BT HE AL I B0 (Y TTL 451, T4 BR £k
Pl B U H e I (R SR SR S IR 3 R e I AE
SIS B H RE S AL A BLRE , S BT T SR
BUMARAES) 7, 78 TC AP RN 4 I S PR R 7
A ERE 15 31 RGN VI e 2 1% 2 i HLEL + it
W1 P F LI o A% 338 B OB 2 -, AT 3R 3

PRI T PR VT 40 5 B A% il A% 49 o 2 58 OB
{55 B e T A, S R0 % fi e 3 U7 480 ) e 224

(a)RZ1 (b) K& 2
1 BSFARBERSE

Fig.1 Microwave system of waveguide switch
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Fig.2 The structure of waveguide switch
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Fig.3 Simulation model for radio frequency parameters
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Fig.5 Effect of different materials on insertion loss
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Fig. 6 Effect of surface roughness on insertion loss
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Fig.7 Effect of channel length on insertion loss
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Fig.8 Isolation of gapless waveguide switch
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Fig.9 The leakage signal diagram
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Fig.10 Simulation model of loading choke groove
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Fig.11 Isolation of loading choke groove
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Fig.12 Leakage signal diagram of loading choke groove
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