W3 93-4-1-

2|5 AA LY Qlabd gkl ) Z4A = 2ER o
TAEH A ubg, 11 : 574720 a4

(Response of Angled Two-Strip Transmission Lines
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Electromagnetic Field, II : Modal Analysis
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ABSTRACT

A new method is developed for analysis of the electromagnetic coupling to an angled two-strip
transmission line, It consists of solving the cylindrical transmission line equations analytically, and
then adjusting the involved parameters to support the cylindrical TEM mode along its equivalent
model of the angled two-plate transmission line. Its analytic solution agrees with the numerical
value obtained by using the circuit-concept approach.
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Fig. 1. The angled two-strip transmission line illumin-
ated by an external electromagnetic field

_a _Lpip) k2.,
6p[l‘(p)l(p)] , —1(p)

Jw
6,
— kR
i ‘[6 Eo(p,0)pd6 (2)
A7A Lip) e w8l e solm, ke 2hf

ko] sharolrt

e g 19 e wEd wadel o) g
B7b ol AS watel f1HE Ut AEUY
A 20 AEN FuMY AARAE ol 8

™ ) . 01[;]. t‘}-‘jq Aol 9= XJ%A tﬂ-é,]g_

oo

1 O 1= -1.0_ -
20E Ht L dRke 48 pabd olew

mch

ok

-

Coph - La) v = 1) @)
*0lp) 190 1
i ap +[ L | 42 l0(p) = ] T(p)
(4)

A7 dlp)E A& o2 thS 3} o] A o|w}
O(p)=—L(p)I(p) (5)
g T(p)ed T(p)e= the- 3} o] Ao},

o {  BL(p,0)
T.(p) =4 ‘[e ox pde (6)
T(p) =E,(p,8,) — Es(p,~6.) (7)



¥ Aol YAt el the 2 2EQ oz 7AW deAel we, 1 $PRe ey

T8I R AEYS g2 B AARNL 0}

% g}
N

Vi=—2,1, (p.) O, (8)

S == == ZX

ve=zi=gfy e (9)

A Q) (W= FE AR Ag H{E 73 GG
(8),(9)e] ZAZNE o] &3l Ralo] f7IHE 3
F Ve, Vg Fah 23} g

__Z(p)Z, \ﬁ_}i
£

N 9,
- Q( o) — "
[_p[“ dpT (p) —&f’—m s [g d0p. E5 (p,0)]

+ Q(Ps,Po)ZsZo—iQZ(Ps)A(Po,Ps)Zu (10)

Q(p,p.)
[[de(p) (o5

2 \/—

N 9,
[[de(p)M —{ 409,50 (p.0))
N

o,
f 400, F6(p,,0) ]
Jo

) Q(ps,po)
+ Q(ps,pa)ZsZo—i@Z(pg)A(ps,pa)Zs (11)
¢ Q(p,p.) ¢
[.Idp[(p) Q(p.,p.) ".fgﬂ d0p.Fo(p0)]
o 714
T(p) =E,(p,8.) — E.(p,—6.) (12)
k/

Q(py,pp) = NPl

4

(H,"V (kp1)H,'® (kp,) —H,D (kp)H, "V (kp,)  (13)

7k Vp.p.
4

LH Y kp) H\P (kpo) —H,"? (koy Y HLY (o) (14)

Alp,p2) =

A(ps,0.) A(po,ps) +1
0=[2,2,0(p.,p,) — Z(p,) Z(ps) (oo ]

—jlz.z2(p.) Alpsp.) + Z,2(p) Alp.p)]  (15)

olwf Hy,'™' & ma} nE Hankel 3otk 123 Z(p
o, Zp)e p=p., p=p. oA Eddud ~g o}
2 e

Z(p.) :‘“—I;f&) (16)
2(p) —-Lle) (17)

MAEAAN 218 13} 2 AL Mo B sy}
UAEANE 2% 9538 TEM vt 450y vt
o

TEM =2} zlsg Fer) 247t 011:} w+aw o]
& 2AEe 95% TEM =7t s, Ak
= AAbke) ko] gu 2EY Mo} e {74
W& 7M1= 57k RS ol &3t sl dstaa sk
714 %7H1£ 459 TEM =7} 233
= TERE A A Yoz {1 2x(5]8 d9
ek olm) Frhpzet APEE 20 Hababe] o
3 AEAe] f718 Mol 2EY ApMe] P
WEEE W7 2ohe 7S vk 2w el A
oz RE g 2 BANE 4L F Yok

!

P(p‘,+d)7: Plp. +d)
P(p) P(p) (18)

ol Plp), P{p) Ztzt & T2 & FrtizolA
o frIHEe s S o] & 4 g}

— Vp) |2
V. p) |2

Plp) = 7.p)

_%:
€

s
rio
g
Y
B
=2
x
1o

o7 87 Vip
B °1 F71A el wg m)%%
ey 5



ERERNREE B 4 % 19 19935 35

B 16psing. v
{p)=1201n[ ” 8psind. ] (21)
Z(p’ )—3772"e (22)
AN wiz 2EYS] Fol 1, Wiz HHe] Zojt},
a9 19 TRE C7}:,L7<i W3 }%tﬂ Hag W
#4g PehnAdch WA 4 (19),2008 4 (18
o tHsista, Vip) ek V.ip)7t && % b1} g_:L
2 BANE AL F Ut
Z(p.)  Z{p.))
Zp+d)  Zip +d) @)

4 (23)el FrhTEe SHYALA A (2208 Y
ste SrhrRe HE 0/ T oz vE 7%
& ek

az(p.)
= (24)
p Z(p+d)—2Z(p )
EEH T opxe) ¢E o 4 (18)F &I s

T go) TR Z/, 2, & 78 F Ak

, Z{p.")
Z, =Z, (25)
L=z Z(p.)

i Z{p.+d)

— g L2p T4l 6
L= Z(p.+d) 26)

agd 7Tz frldse] 9 2ol g3 2
] gl e QAE = dAxpube] ko] ool Fhr)
umia g po YrrEe Axss FrrrE 9
Atz e g 9 29 gol YA s F
T Btws FEES s ok ol &
At

E;, (p.,9) ZE; (p,e)e}k;(po’—po),\me,, (27)
Eé(P,e) :Eé(Pye)e T (pe = podeosB, (28)

wepd 19 17 2L WA f71A%E 1Y 2
o) Brppzel 4 (27),(28) % & AATT} YA
Agu f715E A poh ek 54 Fuel
pate] f719E Ae he R ol 2 4 Uk,

. Zez [
Vgé 0’ 0

Z
p
Potd. .- Equivalent

e illuminated
.- area
AT !
X |
Original i
TL
Equivalent
TL

O3 2 2R F 2EQe] AEdel e 572 43
% gue] A54
Fig. 2. An angled two-plate transmission line equivalent
to the angled two-strip transmission line
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