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anenna interfered by electromagnetic waves
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Abstract To evaluate the degree that a microstrip antenna would be interfered in a com-
plicated electromagnetic circumstance the radiation characteristic using the cavity theory
is presented and and then the receive characteristic according to the reciprocal theorem is
obtained. Based on the analysis the probability distribution of the coupling length with
the direction of the incident wave is used to describe the characteristic of being interfered.
To make the evaluation easy to perform in wide frequency range the coupling length L,
that can be obtained in a certain probability is also proposed. A rectangular microstrip an-
tenna with a normal structure is analyzed as an example in this paper. The results show
that the L, is relative small in high frequency bands while relative large in lower frequency

bands. The max L, occurs at the first resonate frequency.

Key words electromagnetic interference wide frequency range direction charac-

teristic probability of interference.

2004-04-15.



20

Q/0Q,

414
1
3
ny
4-9 10
nA = 1 - Fz QQ 2
I-v _ Zin B Zp 3
Tz, + 7,
. in> mard,/2
Z, = ihmh S, U SISy
2 mn mn — e mma,/ s£a
ko = ko m 5
1 b
h N a Y. = Cos mw%cos% k. = «/ ? L % 2
a=38.15mm b = 6
31.4mm h=1.57Tmm g, =2.34 19 15. r z z,
! n, =120 = d,
200 mn=012. 4
12
1/ m n 0
0 9
Lot 11 1 )
Q Q" QF Q(Z Qmw
Qr Qc Qd Qm IOGHZ



415

5GHz

8
10GHz

11 13 EH 0 d) E(b 0

7
5
27,
EOLPff ’
2Zin m
P()
8

T \300

1270

/240

. N\300
Hdaze

/240

em

L 5GHz

10

NG
H(GHz)



20

416
Pt}) p_l Plh
Pih
50% p Ly L, L,
P, =50%
L, 1x107°m
E, 50%
]) Le/f Lt/l
-3
ply =[abd L, w00 dodd o 2x107m
" E,/2 50%
Llh
16 L
a 6Ly, = { ¢ i L, .
06¢ Ly, 3
vy Ly, 5GHz 8GHz
P Ly 10GHz L,
3GHz
4 1GHz 5GHz  10GHz
Lth
=107
4
3.5}
3
o[ € 25
~ Wy + 1GHz P
g oo e v soh: A 2
e o °7 2 e 1.5
§ B0 ° | |
50} o
ﬁ 40 ’ . ) A
30 . L . ; - J
5 20 v', HFE(GH2)
10} o, 1
¢ . ?058 5 L, P, =50%
6 02 04 06 08
FRARCAM A KR ~k SR e 5

Llh

th



417

Gupta H K Jha KK Arora C L. EMI/EMC Considerations
in Antenna Design and Usage for a Communication System
C . International Conference on Electromagnetic Interfer-
ence and Compatibility 1995. 489 ~492.
Singh K. Model Based Estimation of Spectral Components of
EMI from Antenna Transmitter and Susceptibility of Receiv-
er C .
ference and Compatibility 1999. 97 ~100.

International Conference on Electromagnetic Inter-

Jean-Paul Seaux et al.. Transient analysis of a space-born
microstrip patch antenna illuminated by an electromagnetic
IEEE Trans.

224 ~233.

pulse J . Electromagnetic Compatibility

1991 33 3

1999 14 3 357 ~361.
Y J Chen Y L Long. The development of the wideband mi-

croscrip antenna J

1999 14 3 357 ~361.

. Chinese Journal of Radio Science

J. 2001 16 1
34 ~38.
F Xu W Hong Z W Feng. The analysis of a coaxial probe-
fed coupled patch antenna using the FDTD method J . Chi-
nese Journal of Radio Science 2001 16 1 34 ~38.
1012

J. 1995 91 ~96.

10

11

12

13

Y Long D G Fang et al.. Full wave analysis of Radiation and
scattering of microstrip printed antenna J . Chinese Journal of

Radio Science 1995 10 1 2 91 ~96.

J . 1995 10 1 2 97 ~

101.

CYu S S Zhong D Z Zhu. A modified variational method

for the computation of resonant frequency of patch antennas
J . Chinese Journal of Radio Science 1999 10 1 2 97
~101.

P Perlmutter et al. . Electric surface current model for the a-

nalysis of microstrip antennas with application to rectangular

J . IEEE Transactions on Antennas and Propaga-

tion 1985 33 3 301 ~311.

elements

L Vegni et al. . Spectral dyadic Green's function formulation
for planar integrated structures J . IEEE Transactions on
Antennas and Propagation 1988 36 8 1057 ~1065.

Y T Lo D Solomon and W F Richards. Theory and experi-

ment on microstrip antennas J . IEEE Transactions on

Antennas and Propagation 1979 27 2 137 ~145.
M .
1991.
W F Richards Y T Lo and D D Harrison. An improved

theory for microstrip antennas and applications J . IEEE

Transactions on Antennas and Propagation 1981 29 1

38 ~46.

I J Bahl and P Bhartia. Microstrip antennas M . Artech
House 1980.
e 1977 -
1971 -

Email zwdu@

mail. tsinghua. edu. cn



LI A, R AA TR
[44ik:  http://www.edatop.com

mE 3 X &Kt

REVTH IR MRR =, EVFZ TR AN, AR SE b LA sk br AR th e Bevh R AR

/D FH 23X 28w PR A R

SEbr b, BATH G ZEARAG B A IR Z M A RN, B T HFSS,

CST #f i WA sl ol LA e v Y TAE PR fE R A7 A 2R 2k
Zy it (www.edatop.com) i T B AURUR e e vk AA IO IR, #fEd T — REIR L it By
YIRIERE . BATRRBE VIR, (BN, EMS Y, Al A B S PRt oy 5] B4R R BEvt () B0

ERE AT AR

i O

Ansys fFsS

FEETES ] \\
¥V A '.h\"'.
¥ty
sy PR

——

HFSS X% i&itiEilIRIEER
BRAE 6 TR 1 AEHS, SRERAMILAETRE, PR,
BASAARNSSR R E UM 4 &, ST R A VIR T HFSS R &1
St . SEE A EAT . BN HFSS R VETHRRE, nl LB R
TR ) AR AR HESS BRAFEAT REBeTh, ih REEBIEA A+
BAEMAE: http://www.edatop.com/peixun/hfss/122.html

CST RZ&&IHSUIFIIIRIEE R

ERAT 5 NHPUEIREE, haBRFEERLRRR, BAERHBEN

FIFUR, A1 R G ) B4R CST fik TAE = M Zhse R FIHE ] CST
e TAR S AEAT R vt SEprd FEAN R AR R A . AUBTRAE, 14441
YHE, HA S WK AN 3 N AELARE, s>
BRI ), AR ST

PERBWE: http://www.edatop.com/peixun/cst/127.html

seaEI

-l

13.56MHz NFC/RFID Z& B X & iZitigliEiEE LR
ERAE 4 TSR, B UILKE 13.56MHz 25 P8 < 2% Bt I B A4
PRV SCERARSE &, T RS HR T 13.56MHz 2k B R L1 TAE 5
. Bt Wt DL A HESS #1 CST 1 BLAM M2k Bl K £k i
FLARSRE, FIRHEA2E T 13.56MHz 28 1B K25 T e i (6 B R o
AR 2 3, AT LA B s Bk 5] 2 48 13.56MHz 25 il R4k
FCUCHC B F SRR L BV

PEEDIYK: http://www.edatop.com/peixun/antenna/116.html



L. S, REE®I AA 9%
[44ik:  http://www.edatop.com

KT ZidhiFil:

Syt I (www.edatop.com) HH #0445k H TRIFACH — 2k B8 iR TR AR AL, — HBUI &
Fod s S8 REBTHIR AA R FR: 5T 2006 44541 EDA M (www.mweda.com),
PLEA R I [ P S5 K AR SR AR R 2 e vk A A 5 R Rl Y 22 5 S A DL B R 4 Bt 42
SEFYIRFER ADS. HFSS SV AT ERIIURTE, T R& )40 JREE 5 AR A, o
T RRAL A AR AR T 2 AT 15, BN BOT 4 TR ST T 2L BoREE ST . % A M aE I
B RENTE . EABESESFKENME AR, EEE DIVEARTR . AR 42—
TEZREWEHX .

HMNBIRIZME
X ROLTF 2004 4E, 10 ZAEFEE KT ILE
X HETE TR R B TR, o T ATt A A Bk
X OAPRTE. BEREAE] TIIE I IBOR, R BRI 07 R, 27 2] TARPI AR

K AWF RN RRE TR, dachr TREN, B, K. 5%

ERZRIAN:
¥ GlInRE I E M http://www.edatop.com
¥ 1l EDA M:  http://www.mweda.com

¥ B VAT http://shop36920890.tacbao.com





