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A Gap Coupled NRD-Guide Filter Designed with
an Equivalent Circuit Model of Evanescent Waveguide
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Abstract

As the interest in the millimeter wave frequency (30~300 GHz) increases, Nonradiative Dielectric (NRD} guide
is being more attractive due to its low loss characteristics. Most of millimeter wave components, which can be
realized with waveguide, can also be realized with NRD puide since NRD guide has similar dispersion charac-
teristics and field patterns to waveguide. Previously, Variational Method was applied to the gap discontinuity
problem to design a gap-coupled NRD bandpass filter, In this paper, the design precedure was simplified by
replacing the air gap region with an equivalent circuit medel of an evanescent waveguide using the fact that the
NRD puide has a similar structure with a dielectric-filled metal waveguide. Prior 1o applying this design method
to the handpass filter of millimeter wave frequency range, a bandpass filter of which center frequency is 10
GHz(3-Pole, 0.1 dB ripple, 2% fractional bandwidth) was designed and fabricated. The measured result agrees
with one simulated with HFSS within an error range of a fabrication,

LA & GHA)el Azl o3 Hado) ZrhsraA m2 o
£E ZHOE o9 U At Fue AWH T
A2 FAs ALY AR BAG0~300 ok Tevd 2129 deeE gy 2 &4

=2 .

Bo AUFATAA AL 2D AQe A48 Wob FRHEUT,
A3 FHDept of Radio Seience & Commumcation Eng, Hongik Univ.)
: 20000728-185

L
SeAsEda 20009 88 269



GRREE 49 E9E 5782 2Ye

o 271, ARy AUEd) g2 44 789 oG
B oHE F0) E UE S e we AR e
EARe] Ak WA oHE EARES 1YY
4 )= NRD =dtzd] tig #4le| ZxHT glth

19811] Yoneyama<} Nishidad] &J&)4) <>
NRD =il e g Axs Alejd) 4
A7 AR TS F2E2 o) FoR 9o o
Ha AR Abe)e] Azl Ak FbolA g
8 W AJS2)RTE Fotof sl NRD sz 4£2=
$AA BT BUE3} A bending)o] <)
WAEE EAASE H8 dn cHlge 2 F
g 50T Qe EFALZ YA ¢ glon,
FHA T2 e A 44 5AlY) As) glo) 4
TE AT F Uk E8 270 F2 S
A Zo] Lolste] dEtulEy JHIZZ 1Y
o Agaih
o)33 NRD EugE B2

o BE £ 2 B o Mz
glot He f8t eleje] AxArt gles FAA A4
94 ERes fAET, By mawo R 785
- WFESY 4A45E NRD ©H2E ojdsle
g% 4 go.

B Aol M ol g BAE o) dsld ATk
T A8 EoBE ol&g W g o|ulr)e] 4
H}Hjﬁ. NRD ETT}EE o]ﬂ.-s]. 31139,] ,Hj:ﬂoﬂ ;:4_9.
atglch 7122 NRD =32 Gap-coupled HE] <] 4

A= A4 999 93dAE Variational Method
£ olgds Aasgetd £ =2d i g gy
£ A Y Tode riRE TdE g sy
Ao 2 AAAAE 7has] g

i

ol S F'L"l

X

=3
—

-
24

i

II. NRD Zif29|

Z AR 7|
=g it

iy
(Er>1)a 7S FrAA
+ #1714 %’4_017} AAT g T2

Aol f\}ﬂrxﬂ BAANRA FAAE otg) R}v%—?ﬂ
E

st % 97 "ok ou] T QA= Ao

o] &

gt Gap-Coupled NRD Guide theiEs ozb7je] A7)

metal plate

/

A A A A

a a \
(a) (b)
dielactric strip

J8 1. NRD E312¢| thEs) g5 2w (ad

Ao/ (3) LSAf; BT (b) LSE), melP]
(Ed=g 3 —»)

Fig. 1. Crosssection and typical field lines in NRD
guide(a<l A4/2); (a)dominant LS4 mode (b)
dominant LSE; mode!! P!
(E liness ——» )

EAel a0z EA s 74 E(evanescent

mode)2 APz FRE= E8 JRPEr) F

Aol FalEo) de Bl S8R gonm )

(radiation)& A& 4 9"

7‘_5 17 72 294 NRD kobZe] /i ¢
+ LSE(longitudinal-section-electric) 2.2} LSM
=71 APl oln)

)

(longlmdma -section-magnetic) X
NRD =332 HEZE 29 14
A VEP ST o] F M RE 7136 NRD =9
Eo Mo S ZTEE ISM, EEr BHEH
LSE:: REE Q8= Fes 712 1Sy, 2
s AN A2 w53 gasA Ho A &
4 A} 227} @tk o] FEL TR, 229 2E
Ends A7 4¥e] NRD R9E9 484
A ol BES QAT 47 071 &
e

NRD @24 LSM,.
OEEL=Ra

ﬁ:mz [kavr (77”71'[?3) - w]m

71843 g

BE Hspyis 4

m=]1,2

991



BESH SR EE £ 118 £ 658 20005 9K

gy tan(f, b/2) =, &, =n=1,3,5,

Ayeot{B, b/2)=—g,& n=2.4,6,
FE=Ele,— - ey

7] ¢l A A T7ro| N e WATe] Asl
Fo| 2 ash bE 4t FAHAY w3} Fo AFF
. olw) Zk FEo A fam0 o] HOE, LM
o 73 BT LSMp BT LMy RE7F AR
2 de w3s 4 2 2ol FE F Uk

LSM, mode (3, =0

EE=11511 /2, r‘mzzi‘ffv kié',.-*ﬁil

LSMlg deE(Bl’Z = D)

a=2Ay /2, Agz = 2mV kEEr‘ Bffz

LSMy) mode(By = 0ha= Ay, 2

weha] NRD ©3-3 28] FEZa< 12004 7l
REAAY 24 20 4 (33 o] P

flcil /‘2<a<2\clls/1c12 /2 (3)

d&2] A7le et FHA YEhbe RS
LSMlz BEE B2 [SMy RE7} HEH fd&o
S A AL LSMy REE 4] 9Y HEe
EAPAIL FOAG 58] 68 oI54Q F2
Aeste B LSMy oY 33 ZEe
= 490 938 04X @) 9o, 19 2

N @) o)23td LSMy 2E8F LSMy: &
542 A ARl oG e 2082 3
2 LSMy RZ o448 A o= AEs
o Fe BAY BA B4E 1d7E W,
NRD 55429 4A A B ¥EdAe S
ol AAA &t7] 5 as} bE A D Z2 W
sz AAagr

afd,=0.45
(Bl AN e —1=0.4—0.8 )

N}

& oIn e - ruim
T e lo
io

I. ¢IHE 7iEE olge s
a7 g4

ANE AL ol8d dE T3 Autr)e 7R
782 1% 35 2Pl

902

D& .. Y

04 A

0035 _ a4 0.45 05
a//Io
T8 2 NRD ZuEe B p 2z W
( £.=2.08, da1=2a: s A 6‘12=2a: L _______)
Fig. 2. Operational diagram of an NRD guide.
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