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Numerically Efficient Evaluation of MoM Matrix in Conjunction with

the Closed-form Green's Functions in Analysis of
Multi-layered Planar Structures
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Abstract

When analyzing the scatting problem of multi-layered planar structures using closed-form Green's function, one
of the main difficulties is that the numerical integrations for the evaluation of diagonal matrix elements converge
slowly and are not so stable. Accordingly, even when the integration for the singularity of type e ™77,
corresponding to the source dipole itself, is performed using such a method, this difficulty persists in the
integration corresponding to the finite number of complex images. In order to resolve this difficulty, a new
technique based upon the Gaussian quadrature in polar coordinates for the evaluation of the two-dimensional
generalized exponential integral is presented. Stability of the algorithm and convergence is discussed. Performance
is demonstrated for the example of a microstrip patch antenna,
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Fig. 1. A typical multi-layered planar geometry.
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Fig. 2. Magnitude of the vector potential Green's
function obtained by closed-form and num-
erical integration.
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Fig. 3. Magnitude of the scalar potential Green's
function obtained by closed-form and nu-

merical integration.
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Fig. 4. The rectangular integration (or charge ce-

1) region of the falling half rooftop in
the cartesian coordinate system.
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Fig. 6. 3-D distribution of y-directed current density induced on the patch surface.
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Fig. 7. 3-D distribution of y-directed current density induced. on the patch surface.
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Fig. 8. Distribution of y-directed current density
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patch respectively.

2 B3YR P2 HARAS AYeEY £
£¢ 2+ 9 Aoz Aagy

[1] G. D. Dural and M. 1. Aksun, “Closed-Form
Green's Functions for General Sources and
Stratified Media”, IEEE Trans. MTT., vol. 43,
no. 7, pp 1545~1552, 1995,

[2] M. 1. Aksun, “A Robust Approach for the
Derivation of Closed-Form Green's Functions”,
IEEE Trans. MTT., vol. 44, no. 5, pp 651~
658, 1996.

(3] o12E, o9&, “TFHo2 FAHE vlo)a
E2EY HA e LA X84
F=AAHES =53, A 114, A 13, pp
124 ~134, 2000.

[4] Y. L. Chow, J. J. Yang, D. G. Fang and G. E.
Howard, “A Closed- Form Spatial Green's
function for the thick microstrip substrate”,
IEEE Trans. MTT., vol. 39, no. 3, pp 588~
592, 1991.

°f %

197944 24: ZEWEL AR KD

19824 24: @3387)ed A7) 2 AT SHTEY
Ah

19963 8d: AR E AxFeaHFT A

1982 29 ~3A: FLIAU ST AAF4R wF

T BAEH ARF £A 4, E0d B9 BA, A
A% AT A% A, Qe A4 L A4,

o

ZARNL I

19804 29: AT AR HHT oA
19824 29 AR AT HHB A
19919 89: A7htaE WAE T s epAD
1982d~8A): FLFHNGT AATHE B4
20004 29~8A): (F)ehe BN

[F B9l slojazs 32497

97



BESHESERGE £12% £15% 2001F 18

z 9 7

19783 248: MR FATHHFT A

198111 84: &A% A7) R AATHHITHY
A

19984 24: 3l ed A7) R AATHMHTEY
Ah

19813 9Y~3A: AR AATHH 2F

F BAE dHY ol &, stola2AI Y, AR A
2 A7) o8

98



