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Review of Analysis for Dielectric Rectangular Waveguides
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ABSTRACT

A dielectric waveguide structure using rectangular dielectric strip is analyzed directly in terms of the wave equ-
ation for quasi TE and quasi TM modes. This problem can be solved, with no approximation in the wave equation
for the electric field £ and magnetic field H inside and outside the dielectric rectangular waveguide matching the
boundary conditions between interfaces. This leads to an eigenvalue problem where spurious modes do not appear.
Dispersion characteristic examples are presented for square and rectangular waveguides. The formulation is general

and can be used for comparison with other methods such as FDM or FEM in various structures.

I.M B T ERRVE AR AR, F A9K, F g,

WAl ol A ofgo), FalE FAINIE Ae Rob

Hizol #8478 =ot27t 3 IR Rolo of Ab8-57] wj ol A4 F& LRI 4l

A Ee dHE Beldosn Ao ojle Al Wal, vpge] 2 BaE Fups WY oxE 1M}

*AH AR ANE N Folglzl mhitol 3 Fabg ool e FH4 7

= gddisha Ag et vhat Y vtz o] AbgE T

= dddista @yt as AA 28 wulze 2ag Ao 2

R 073490025 FHA 4 Lrg A% A9 AA 2o Y

R H 199749 93 25H HoHaEy] gl R Wy S maa g 2A}

2819

www.dbpia.co.kr



HEEEEER N 9712 Vol.22 No.12

gsted BA e dd 22 FHA 7Y E9EE
H FAA =R PASete] BN A9 0
goze HAatv Azt 23 A X 2

o2 292 Balr) g B 9x7F wAsA e
A o] A,

Marcatilio] 2]3led & etel AL whgoly F&
FAEL AL BN 58 8 E, Bre A
= ES HoAA FA383, Ep 559 Agde £
Hy& FA7) Ao §44 73 =2
A5 hybrid RE7} 5| 2871 B s Bk
Hug 3y watae] sted A2e) vzt F 4 S

W FAAH el visegt g e 7
A =Hol A% st o= A YASHH R SR Al
2o N7t 2+ A= AT A HAHE g
& 5= 3l
Fasyolu £33 A7 WA T 3 HYHY
SAYE R Wygelng ZRHoR QAE X§ st
3 glon, o] AReMxE T3 7Y =g st
o} A2 o) up & A oer Ay whst o= A A
A ghch. el A AP B dR0e) K,
~H, A WS AHEE An dFE Fate ol
7] W&ol spurious REZ} HASA He SAHE
2+ 3 Qle},

B =8dAe mage] 453 ofdFe 248
of £ FEWol ME 7L ALRAM o= A d
kel FRE WX %lc NAE KA 7Y w2
2 4%tk ol 7xe fdA 7H =aRe of
3 gk BA L oA 7R ®E slo) §la, Marc-
atilie] ZARe 2] 3 Eolyute] BAHA VA e
Aot 42 Fabe AR A7 33 A4 7 A
& A EhA] e mE 7} A AA oA
AA 2AL NEAINEE st FHA FH w9 R

EAYPG 28 PR KA 7 e B

rlo

i

[s

mlm

o] AR & ALEEH NI E WMEZR AU, #a
3 HE2F o8 Bololl AXAM xR o] 7}
Fleg 3 Y4 2E gAlsta F8Ee d =
ol °d & Avkx Aztd

I. #8718 S22 34

2.1 8N 78 TotRel #x

2820

4 AN E Fig 13 22 QusE o3
FAA TY SR Aed. oA 9o 1

do ot

Agol mel EuzolL, 49 29} 3& ofdl W
RO AUEE momeld, 99 49 S F 5
WOR FHEE ne=nsolth FATE JEE A
Aol olsted FAA 7 mARE ey A H,

]

o]} 71 AWEALZL o] R oj X 7] el M zh g9
FHEE ny=n;#na=ns<my0)ojof s}, o] T3}
2Me Rest ad Ty 23 e 23] g
g AATe] o] g o] RHA 1Y sag
o] Aol AL, vhe A& Fyro] F 92 vl
FA s}

Al WEst p=00)3 AH AErt =02 S
T35 ol A1 2] Maxwell A4 22

2 2
-g;’é+%;§i+(k?—ﬁz)¢=0 )

o 5] A71M p=E 0l AU H.olth 8 Hu 44
© ki=nlki=w ueolH g=go6,S Aol fAgo)
A, p=popr-d FAFOITh A 2E £ o)
AEE Ao &do] Qe FRAME 153
A W Eo p=poE AHEE R dith ayEaa 7 o
ol nH'éJO] HFHEL n=Veu, =Ve, 2 B} A
e K=k, by, k)olw 28k O3t YRS 9
4t k=g S}

7 Y
7 P
¥ =0
X=() M X =]
Ng A—X Ny
e
/// Ny /
7
o2 L 4R 7 snRe]

Fig. 1 A dielectric rectangular waveguide structures
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