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An Analysis of A Circularly Polarized Conformal Microstrip Parch
Antenna Using The Unsplit Anisotropic Perfectly Matched

Layer(UAPML)
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This paper analyzed the circularly polarized conformal microstrip patch antenna using the unsplit

anisotropic perfectly matched layer(UAPML) method. Also, this paper are treated effectively the

edge and comer parts on the 3 dimensional UAPML. Especially, to analyze microstrip patch

antennas with the coaxial feeder line, it was applied to mixed the UAPML with Mur’s first order

absorbing boundary condition. Therefore this paper suggest the new the method to mix the UAPML

with Mur’s first order absorbing boundary condition. The results show the time responses of

electromagnetics £,and H,, input impedances of coaxial cable and radiation patterns of strip

parchs on the single and the array patchs with central frequencies 1.575 GHz, 1.778 GHz and 4.8
GHz in L-band and C-band for mobile communication. The results of this paper shows that its
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results was compared the Mur’s first order abc and mixed the second order dispersion boundary
condition(SDBC) with the Mur’s first order absorbing boundary condition. In accordance with, the

validity of the present method is confirmed.
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arbitrary absorbing boundary condition.
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Fig. 2. Time response of electromagnetic fields at (49, 49,

55), center frequenacy 1575 GHz as the microstrip

single patch (width : 6.24 cm, length : 6.1 cm) antenna.
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Fig. 3. Time response of electromagnetic fields at (49, 49, 55), center frequency 1.778 GHz as the microstrip
single patch(width : 5497 cm, length : 5.375 cm) antenna.
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Fig. 8. Complex input inpedance real(——) and imaginary(---- ) and radiation pattern of center frequency 4.8
GHz as the microstrip four patchs array antenna.

heh B RS 309 UAPMLY Mure] §4 402 a79d EOE AIAE o8 S
AAZAE BESC ANT & Yoe AL FA WY Yo a7E:
4502 9Fag

Eg o] WY FHL E PMLY Y Hlws}e i 72 3
Tad A¥A 2 Z2aY F3718 29 F 9
o BEA AL FG o @A A7t A& [1] Y. Suzuki and T. Chiba, "Computer Analysis

822



02y vSuA &l YUSUAPMLE o4 4¥Us 52 vjola22EY HX) I &4

Method for Arbitrarily Shaped Microstrip
Antenna with Multiterminals," IEEE Trans.
Antennas Propagat., vol. 32, no. 6, pp. 585
590, June 1984

[2] T. Kashiwa, T. Onish and I Fukai, "Analysis
of Microstrip Antennas on a Curved Sur-
face Using the Conformal Grids FD-TD
Method," IEEE Trans. Antennas Propagat,
vol. 42, no. 3, pp. 423427, March 19%4.

[3] S. S. Pattnaik, A. Devi, P. A, Satheesan, A
L. Das and B. K. Sinha, "Broadband Active
Microstrip Antenna for Lower UHF Appli-
cations," Microwave and Optical Technology
Lett.,, vol. 14, no. 1, pp. 28-31, Jan. 1997.

[4] K. Kunz and R. Luebbers, Finite Difference
Time Domain Method for Electromagnetics.
Boca Raton, FL : CRC, 1993

[5] A. Taflove, Computational Electromagnetics
The Finite-Difference  Time-Domain  Method.
Artech House, INC., 1995.

[6] G. Mur, "Absorbing Boundary Conditions for
the Finite-Difference Application of the
Time-Domain Electromagnetic Field Equations,”

% % 3

| 19853 29 : Foign IFHUE
L AAFEIHFEA
| 19873 29 FYisia oiEd A
. AFRIIHAAY
| 1923 29 FUUstE oiEd A
L AFHA(F LAY
1996 128 ~ 1998 1€ : Pen-
nsylvama Zygtw A 7)3 84 Post Doc.
19249 48 ~ 34 : FPEFFUEgT A4FAFEH
Zns
F BAEo}] e} ¥ HAy AR, EMIJEMC 3
A% 5 F

IEEE Trans. Electromagnetic Compatibility,
vol. 23, pp. 377-382, 1981.

[7] ]. P. Berenger, "A Perfectly Matched Layer
for The Absorption of Electromagnetic Wave,"
J. Comp. Phys., vol. 114, pp. 185-200, May
1994.

[8] J. C. Veihl and R. Mittra, "An Efficient Im-
plementation of Berenger's Perfectly Matched
Layer(PML) for Finite-Difference ~Time-
Domain Mesh Truncation," IEEE Micro-
wave Guided Wave Lett. vol. 6, no. 2, pp.
94-96, July 199%.

[9] M. Tong, Y. Chen and R. Mittra, "An En-
hanced 2D-FDID Solver for Analyzing Guided
Wave Structures," IEEE Antenna and Pro-
pagation Society International Symposium, vol.
2, pp- 1002-1005, 1997.

[0] w58, A7, "§ ARG EFEDID)

W] 9Jo] Mesh Truncation® $3+ ¥l5%
4 SRFYE0| B A7, FIAANY
3 =%3A, vol. 9, vo. 5, pp. 678-686, Oct.
1998.

19613 39 ~ 1965\ 29 : QA
g FHUE A71TEHIH
AL

19679 39 ~ 19663 24 @ A
g oigd A7ITHIHFEH
Ah
B 19700d 99 ~ 19754 29 : @A)

i}ﬂ et #713IHE AN

19704 39 ~ 19779 29 : Beoigtn FAFYHY
Hae,

19773 39 ~ €3 : FIHEn AT m

823



