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(A New Analysis of a Coupled Slotlines)
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Abstract

A new equation, which enables us to calculate the characteristics of coupled slot-lines on
a dielectric substrate, is derived. Their calculations are based on the single slot-line analysis of
S.B. Cohn, but each equation of total admittance in the even mode and the odd mode is derived
by a different approach.

The results agree with Knorr and Kuchler’s data.
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Fig. 1. Coupoled slot line and its cavity model.
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Fig. 3. Assumed field distribution on slot line.
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Fig. 4. Characteristics of coupled slot line.



O
i

T

2E Y ERTMAA AL
£ S.B.Cohn'M o A4tz
FE LY ERFMmN e
[en] ) 4 Hekgich

N
o X
‘mlo&
LI

i3
R
2

I #E X R

Gy ARERBS EREReE 2dfdtd 3
wegol Aol 2o} kel 52, Knorr$t Kuch-
ler7} F3 F31gk lifﬁz a}oq |@”j/1<d Hlo|eb 5 A
stof fhrd A% % HRE wRde

A e mrggel frd Yoo FEA24 DS, b

o Mg wattmel FirsA Hstkd, @& o
7], e ARrled @il &3 delg g <
+ T Uk

#H OE
ARE Hsted B e fEd T4 e R

Be LR E OB R mil g g sy
B 8
nk 2fE

o H=D|HA(Y,)

fel L4 = ¢

- Han A
Yo T (A1)
g argteh malel, ARE RS WMA FhE TE
28ex ol TMEFES ofd hybrid E5$E0

By, ol% TE, TMaR Easiud X (Al >
a (Hup TEFH,n, TM
8 [tz 25T e 1V A
Vo (S reres ™) (A2)
2 % 4 o ", 2 s
Hzn,TM . HZYLTE . Exn,TE
Y =i Exn, T™ Exn TE Exn,TM
n Zb hxn TE
+ S
1T
a Yn.TM+K'anTE
-2, Inm T "W¥E A
2b 1+K (A3)
hxn TE b
c} - = 2
< K E sn 2na

webd, Y, nik 2429 TE, TM EE ==&l
2 Yoru,Yore® Fobd o & A #Hoh

19835 118 EFTAREEHE #H20% % 65

o Y
T\[ Y
Lo 1 =
X
H|® Z/ n
e
Y
8
o Jp—
O Al ERER =Y
Fig. Al. Rectangular cavity model.

Yom® Yoes T3H7] fl8ted SR 22 2
g Aol 2# (Al o

£5E Foll 4 o] Fifh ol=nRls Y2
Yo=1Ynt.Y,

R AL
.23

A] &}

olet.

4 9l
o) % dodoldel pppol EujE Ak

i . koe
N wegel o€y
™ Yin Y
. Y .7
YnTEt:—]h =] Tl—n
wy (¥}
t:1i=1,2,3

T v Habds
e ool Wl R E

ol g

Yn,m=Ynm cothy,,D

Yo=Y srms - Y s coth 7ins + Yarue tanh 720 H
™ " Yozt Yoms coth 7,0 S tanh 7, H

Yo, 18 =Ynre coth 71, D

Yore=Yomes - Y nres coth 710 S+ Ynree tanh yonH

Y ez + Yores coth 710 S tanhy,,H
(A5)
b HE 44 o + ok

A (AS) 2 K (Ad) ol foAskd, 2 AaE K (A3)el
{RAsHR Fahaat dhe nik E5E9 O‘]_En}Eﬁ_:': Ya
g A ="Heh

B3
=



RE SRE BB N2 M

Yome tan h 7,0H+ Yo cothyynS

a Yunmui coth 7, D+ Yoru,

wrmz T Yorus coth 7S tanh ymH

—— . :
2 1+ (5 )
na
b,
(2—“) [ Ynrecoth 7D+ Y orea -
na
(A6)
Y nre2 €0th 710S+ Y ures tanh 720H ]
Y urez+ Ynres cothy:aS tanh 7,0 H
of et
7|4 F& Y& BES=Y AL Ueln FHE2

oEol Aol ALel £(9)
K(A5)8] Yol ng (n- 1) Adetel Faek

£ (A6 D, @, @ % AodolAe) gaho tolel 2~
% fkAstel Aelshl chgat 2ok

27UH

[Vcoth* VD—-Uta [

- _ -1
= ]Zb i tan
Vo 2a2VS l .
(U coth . )} n=0
a n
Yo G ael 1+ (b/2an) "] 35~
n_ *X n2 fl
P (/\O;Za) w'Q } n=1,2,3,
2n
rd’, V=y (/\0/23)2_1

U =V e;=(A/2a)*
Xin=y 1+{b/nik)?V?
Xen=vy 1= (b/nA)?U?

o BR A U,

Ra=! 1 — (Xe/28)Xin! coth%)'l XD

(Xan/Xiner) CothZ Xm5+tdnh X,nH

P,,-

+(Xen/Xines) coth2 XinS tanh X,,.H

b

27r

coth?2Z XS+ (Xso/Xon) mnhz';)" X, H

Qn= 2nlr

(Xan/Xsa) +coth 222X, .S nanhZ%Ex,n H

2% XM

[1] S.B. Cohn “Slotline on a dielectric sub-
strate,” IEEE Trans. MTT., vol. MTT-17,
no. 10, pp. 768-778, Oct. 1969.

[2] E.A. Mariani and J.P. Agrios, “Slotline
filters and couplers,” IEEE Trans. MTT,
vol. MTT-18, no.12, pp. 1089-1095, Dec.
1970.

[3] J.B. Knorr and K.D. Kuchler, ‘“‘Analysis
of coupled slots and coplana strips on
dielectric substrate,”” IEEE Trans. MTT,
vol. MTT-23, no.7, pp. 541-548, July
1975.

[4] T. Ittoh and R. Miltra, ‘“‘Dispersion char-
acteristics of slotlines,” Electron. Letter,
vol. 7, pp. 364-365, July 1971,

[5]1 N. Marcuvitz, Waveguide Handbook. M.1.T.
Rad, Lab. Ser., vol. 10, pp.7, New Yorik;
McGraw Hill, 1957,

[6] E.C. Jordon and K. G. Balmain, Electro-
magnetic Waves and Radiating Systems,
Englewood Cliffs, N.J., Prentice Hall Inc
pp. 262-264, 1968.

b ]




