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Variational Calculations for Higher Order Mode Cut-off Frequencies of
Symmetrical Striplines by the Conformal Mapping
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Abstract

The cut-off frequencies of higher order modes in a symmetrical stripline are calculated using the variational
finite element method combined with the conformal mapping. The conformal mapping is used to improve the
modeling of the infinite transverse extents of a stripline. And then the finite element method is em»loyed to solve
the variational equation in the transformed finite region. Comparisons with numerical results found in the literature
validate the presented method.
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Fig. 1. The geometry of a symmetrical stripline.
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Fig. 2. Conformal mappings to transform the upper half of the stripline into the parallel plates.
(a) The @-plane, (b) The p-plane, (c) The s-plane, (d) The z-plane.

- WA

by

g 2E 2EY AFAe 12}55 i}%f TE O
L. =

u =2

X oHE ot
rulo

L}EME} 5‘39} k= 271//1401

Zolt}.

2 (), 2 2 @Y A £AEHoR 31%
3 AAE ox, e MEL AX 2 (v, E W
Ha AEE HFol g HE 4L v JJr 7
o] gt

OF =0
30

H ){5;) —Kiardy (12)

AN O Avel N3

o g o] Jacobian

172

|J]e o 2oz Ry PR

2

=42 (13)

z=x'+/’y'

A (13)Y |doldz|E -8 A o3 2

do

dz (14)

_|do dv ds
dp ds dz
4 (DERE 4 (14)9) |dwldp | The3t 2ol

2 % 9

do Jk? =sn’(z,2)

E= k-cn(z,A)dn’(z,A) (15

T A QS OZFE A (1499 dplds ds/
de 27t o 2ol & 4 ek

dp 1 1

ds  2k? P 2k -sn(z,A)

(16)

% =2sn(z, A)en(z, Aydn(z, A) 7



SRl g Ay AEYALM] 5

A (15), (16), (I7)& A (14)el tsistr 4 (13)
o] 83} Jacobian |J{& Th&3 7ro] Hrh

K —sn*(z,A)

dn’(z,1) (%)

]JI k4

:'—x'+/'_v'

WE PR (12)9] i 71E oY oR 3
@ 4 Atk -¥Ee 09l 18 35 2o 1%
My 222 Bosw 2a9d QM9 Y
:'I:.

9 =D NoS (19)

7)1 &' v (x,y) A9 ggtoln Ni=
4% U Bolnk 2 240 M ALAE 249
GRREEESLU T LR PO Y
#9) Ri 242 L8470 42 92 & o

[4]e]-x*[BJ@]=0 0)

A7M [0 ]e RES wAFE ddsis gy
Ejo] X [4]9} [B]lE €2 U= FHolth 2] (2002
ZRHE ke (4]-K [B)Y FEAo] 00] 5 27
& wEsE gojg

=B 2'FHL y =09 y=K(2)l A7)
(electric wall)S 2+ x'=K( )] 27]H(magnetic
wall)& Zeth TE EEoA #7132 Neumann 7

y'u
" —e—
K1) {
0 Kn ¥

J8 3. ¥3te ~gde) goo] hek QA4
Fig. 3. A mesh division for the domain in the trans-

formed z-plane.
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Fig. 5. First higher order mode (TEis) cut-off wa-
venumbers for several striplines with 5=
12.7 mm.
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Fig. 6. First higher order mode (TE o) cut-off wa-
venumbers of striplines with #=12.7 mm,
showing the effect of strip thickness.
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