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Estimation of Plated Metal Conductivity Based on Microstrip Insertion Loss
and Its Application to Array Antennas
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Abstract

This study proposed an analytical method for determining the effective conductivity of plated metals based on the insertion loss ()
of microstrip lines. Silver- and gold-plated lines were fabricated on a millimeter-wave Astra MT77 substrate, and the insertion loss was
measured using lines of different lengths. To improve the measurement accuracy, Time-gating and T-matrix correction techniques were
applied. The proposed method yielded an effective conductivity of approximately 3.80x10® S/m for silver plating and 1.42x10° S/m for
gold plating at 79 GHz. The extracted conductivity values were used to simulate a 1x15 gold-plated microstrip array antenna. The
simulated results for the radiation pattern, gain, and reflection coefficients were in excellent agreement with the measurements. The
proposed approach enabled the accurate modeling of conductor losses in high-frequency circuit and antenna designs, reflecting practical
plating effects and improving design reliability.
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Fig. 1. Cross-sectional structures of metal platlng layers de-
pending on plating processes.
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Fig. 2. (a) Basic structure of the microstrip line; (b)
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correction.
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Fig. 3. Effective conductivity from insertion loss.
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(b) Silver-plating
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T| — sim. (o= 142 x 10° S/m)
M

, Gain (dBi) _
, StidB) |

—  Sim. (o= 1.42 x 10° S/m)
-==  Mea.

\ A
v
A A
I A A
i ff
1 W\i!
|
50 75

Anglu (dLg ) Fn.;umny ((siuII7)
(a) WAHE(@79 GHz) (b) WAHAF 54
(a) Radiation patterns at 79 GHz ~ (b) S); of the array antenna
J8 8wl gHeElue] s Ml
Fig. 8. Performance comparison of array antenna.

DEF. SHELHE Astra MT77 719 9l FEF W4
o2 Fa=on, A%E shHel 93 13 79 1t
ERf AT

o & > T
re
-
2
>,
rir
=)
°
{y
i
>.
m
u
X,
i
o
>,
jnes

19 -

o
FEFH 25F AR g AEE =
1.42x10° S/m, 3.8x10° S/m% o™, o] =
Lo Mgaﬂold ARE AR 24 &
Bt Aotd 71H-E 5G/6G mmWave <HE
ZFu 3|7 AAY ATE A aPHog g
AT,

H

=

ofo WE H1 S N ¥ x N
]

1
4% 1-4



Pl AR 2EY AYEA 7 £F 35

References

[1] E. H. Fooks, R. A. Zakarevicius, Microwave Engineering
Using Microstrip Circuits, New York, NY, Prentice Hall,
pp. 60-72, 1990.

[2] B. C. Wadell, Transmission Line Design Handbook,
Norwood, MA, Artech House, pp. 93-99, 1991.

[3] M. V. Schneider, "Dielectric loss in integrated microwave
circuits," Bell System Technical Journal, vol. 48, no. 7, pp.
2325-2332, Sep. 1969.

[4] J. H. Lee, J. Y. Park, "Mathematical extraction of

S-parameters for a slot unit on the post-wall waveguide

2R A [EFEEd s
https://orcid.org/0009-0004-5058-9615
20251 29: =yeattheta A Abget
(FHh
2025 39 ~&A: SHFAN S AR}
' AR Aty

u
= x TAROY el A/, Weln)
¢ > Bl gHUE

7hERE e 2 oE ey AE

oft

gl

from measurement data," Journal of the Korean Institute of
Electromagnetic and Science, vol. 12, no. 1, pp. 122-127,
Mar. 2012.

[5]1 J. H. Lee, J. M. Lee, and K. C. Hwang, "Series feeding
rectangular microstrip patch array antennas for 77 GHz
automotive radar," in 2017 Int. Symp. Antennas
Propag.(ISAP 2017), Phuket, Oct. 2017.

[6] M. Shahpari, D. V. Thiel, "The impact of reduced
conductivity on the performance of wire antennas," /EEE
Transactions on Antennas and Propagation, vol. 63, no. 11,
pp.4686-4692, Nov. 2015.

o A B [FUNYGLETS]
https://orcid.org/0000-0002-6878-8848
2002 2¢: ARty A7) e
(32t
2004 29 deAsed AUIRAR
T8 (FEAAD
20109 9€: Y& Tokyo Institue of Tech-
nology 712 A58 (Fehatah
2004 52 ~2005d 7€: ARFAAFZ

‘I}

T4

20109 109 ~2012\3 29: A aﬂi

20134 39 ~20229 89: d=+A A}

20229 99~ Y ZARET A }%qr% Zug

[-’F A0 ey o], wig <relv, LErE I L,
Tog &5 L, ol AlLE

i

01014
e
FR

827



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 36, no. 9, September. 2025.

L A A [&VFERFAIYA/CIAN

https://orcid.org/0009-0009-9002-5095

19943 29: AR sty Axg-ohah(3st
AH

1974 24: =7l AR
8 (A

200413 8 =l A7RAA

% (F3HAD

120043 ~2005d: AoiAbs A APATd

2005' ~2008'd: Maltani Lighting 2114+

2008 ~2010: G AR FdA+L

201011 ~20143: KAIST A+ 24

20143 ~20174: &AvkF FAA+Y

20173 ~20243: E2rLE O] LA 2H) o] AL

2024\ ~2025'd: FHsF Aty AT LT

20253 ~AA|: ZWERFAIAA] o] A}

T B FZOH #olth A2, QL who] A3} o] r| A, JAksh
314, FABA Al2H

828

AT F [FE S S

https://orcid.org/0000-0001-9449-7772

2003 2¢: AETS A7)
(&t

20059 8¢Y: s=Hshrled A7|EAAt
338} (T Ah
20119 2¢: sl A7|EAAt
8 (A
20119 1€9~20123 99: 7 |&E4Y
=
2012 108 ~2017d 8¢ = AFAATY AL+
20179 9€~AA: YT Iy AR Y I



