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Coupling characteristics analysis of rectangular cavity with substrates
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(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding Hebei 071003, China)

Abstract: An electromagnetism simulation software based on Finite Difference Time Domain(FDTD)
theory is applied to simulate the influence of the substrates in a cavity with a rectangular hole. Through
changing the number and the size of the substrates as well as the distances between the substrates and the
hole in the cavity, time-domain and frequency-domain results can be obtained. Compared to the empty
cavity, computation result indicates that the coupling in the cavity will decrease if the number and size of
substrates increase and the distance reduces. Compared to the frequency domain curves, it can be found
that the substrates in the cavity will change the distribution of resonant points. According to the simulation
results, a conclusion is drawn that substrates loaded in the cavity could restrain coupling, and the
anti-interference ability of equipment can be improved.
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Fig.3 Center field of rectangular hole Fig.4 Center field of cavity

K 3 R ITL A O Kl 4 kAL
21 AR EFILEFHELNBESHFENZ M

TEITALFEIE NI AA B, A b b sl SR AL b e F — B2k b, s ST ALao e, ARIEEE T )
P O W 5(a)~5(d)FTR o 25 A AFTE S BT HE A I, 38 2 A 5T R A A 5 3 A D 0 3 iR K W R .
T A BB E B AN S, BB TR, KA REFE, ER A BRI Z ARG B, A E sl
RBEBIHE — AP ) AR B, RISt 2 A AR A, AR A AR S IR A AE L 3 o 9 RO AR T AL R =5 cm
W, KREIHEG Y& FARAEAN B B A B, MG A, e i o 3 2 fe /NG, A IAT S(a) s o L
BIE 5(0)~5(d) T LLE B, BEE S ARSI LI R A K, AL s (R AR BT R 2 d=45 em B, JE{K
Hh L 5 5 114 fie R AR5 R TG O N (181 4) 9 377 3 (R AR AR o 3l PU B IR N AT L oA Tt R e A 8 45 37 10



K ¢=3x10° sm™; a,b,e HHHALAHY
RSE s mon,l 53 53 F7s BUREIE A X,Y,Z J7 0]
1 21 0 5

M 6 7l LIEF], YA AE A T plo, s A
1) Fe AR A 1] /55 40 7 1) &k HE A% B0, [RIBTAE 1.201 GHz &b
ﬁ A%ﬁéﬁ*ﬁﬁ%}iiﬁimtﬂé *E%E%ﬁinjzlﬁlﬁﬁﬂu%ﬁ

l_fEHHE ﬁ%ffﬁéﬁ ﬁ%%ﬁﬂ"ﬁﬂﬁ I%THMZISE’JE?%Bi
RCHE , (E AR ik A LA B X385 oA oA i A AR AR
IS

2.2 AEHER T BAR XS R R R0

PRFE I AR A BRI RS AN AR ol AR & 0 B (L
B n oK) 7EAH R BE O N 43 5 CE: 2 e 3 B
K/NAHFE B A B Hetle, A B B dl (s 17 A28, ol 2
For AT IR, 7 1 Y n=2 B, A B B9 R
BN dl=5cm, d2=10cm; F3 2: 24 n=3 B, TR
Y45 757 53 d1=5 em),

800

700

600

500

400

E/(Vm™)

300

200

100

552 1 RS . SE N RN B EREEARBEHEI T 163
TR LA B, A B 1 7 A % 1 P9 5 8 12
SR A — m%ﬂﬁﬁm [ L 5 3514 % at s
R, AT R B, B IR A b 20% WMWMWWW 7 4
BE T ALBE B R [, ISk 2 e T o 77 7 22 z . (§O#
St I A AR AL I ORI L, S .l 5
B P oL R B TR P R 4 1 2 i
fhfiﬁﬁﬁﬁﬁﬂlﬂ/\tﬂﬂiiﬂ ) B 77 A -14 - . 12 ' '
0 1 2 2% e LA SR | L5 7 p R ’ Yot
PN e T () d=50 mm (b) d=200 mm
W@ﬂ@ﬂ@%ﬁﬁ&ﬁﬁﬁFm = 3
A, LRI LR N 6 TR, s -8 7
wm% PRI, 15 670 MHz 7247 T 1 % §4J £
IR, SRR ERL(TEI01) I R 4R e g 04\/
m B, 0. o ar |
2 2 2 -8r ) ) , .
f 20\/("1) +(”) +(lj ) B 10 20 30 2 10 20 30
) a b e t/ns t/ns
(¢) d=350 mm (d) d=450 mm

Fig.5 Time-domain center field at different distances between hole and substrates
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