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(6)
oA71M Y9 You 747t 7 A% 1A 99
A9 g dzglolnt
e 72 Aol &l AME Fa 6 9 T A
o) 19 42 veplojzith
NRD =325 o] &¢ filterd] A& 39l &
N2 o]FojAh WA EFY AA5FH o57] F
29 A4 getulE, date WA E, 32719 7%
7V AFE ol &t UMY &yt 4 g
FTR719) A A 320719 dodA 7127 A

4 (slope parameter)= 4] (7)3 Zt}.

bj=(0.57r)Yo(/1go//10)2 (7)

o471 T8 AME S e A O T8 Aw
B g vashy el Aol 12 78 & Ak &
A9 2ol diz e 4 ()9 8 AR ek

dl = [ﬂ' +05(¢l +¢i+l )]/ﬁo (8)

oA e HAE A AAFAE 7N
2 7} QAwEo) that A 35449 slope parameter
g F3te] A7) slope parameterd] Hal F & o
Al ZE AR BAAE AAFAE 78 T At

ool A WS olgajol 4 #9147} 38
GHz{l Y%} filter(3-Pole, 0.1 dB ripple, 2 %
bandwidth)E A7 3 3 simulation 3}3 A%, &3
3t Bl AE vl Wehi ok Simulation
tool 2= CSTAFS] Microwave Studio Ver. 3.0 A}
sa9

&=2.08, a=3.55 mm, $=4.175 mmZ 39S
7} filtere] AA FHE (F DF 7209 old 3
simulation A3+ [19 918t 2t 714 by
HGGANHY FHA FS ehle b0 ) 3
= gap-coupled filterg &Jv|gic.

X 2ol A 7} filtero] thet B4 A5 9] simulation
EAS aiwste VeIt Gap-coupled filteroi]
u|&)| stepped-impedance filter’t 0.4 GHz A% U
down shift %9 2™ gap-coupled filterd] ZA$%= 4
A Fubseol Hs) 0.15 GHz 78 down shift 5]
th B 7b ol thel EASY] e Eo] HAAYY
ZQ 2 %l 2ot A E st

£

ok

do oy

CH 1> 7 filterol] T3t A 4% [mm]
5i=ls =l di=d; b

Gap-coupled| B LA 2,31 4.8 29 |29
(b:=0) 1B A 243 | 495 |29 |29
Stepped- 1muay 25 | 52 | 28 | 27
impedance
(b=1) |B 73| 262 535 | 28 | 27




(O% 9] wirA 2 B4 $xo 3 simulation 23

H]J—]V_

<E 2> 7} filter®] simulation £4 ¥]1

Gap- Gap- | Stepped | Stepped
Filter &% | coupled | coupled (impedance|impedance
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3 |-683x107" [ -885x107* | -1.33x107* | - 1.11x10"°
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Specifi- | Simula- | Specifica- | Simula-
cation tion tion tion
Center
Frequency | 38.30 39.61 38.30 38.33
(GHz)
Bandwidth
%) 2 2.97 2 2.26
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(b) 44 AZE T2

(323 19] T-junctiong ©)-&3k duplexere] AA +2

34 filterd] +3& (% 6>, F A 3E T- junction
o] FAE & Do 27 e At
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(R 6> A9 filters] 43

Center Frequency

(GH) 38.275 39.275
h=ly (mm) 1.57 2.55
[3=15 (mm) 3.88 5.96
L=, (mm) 485 7.09
di=ds(mm) 5.70 3.66
d-=d; (mm) 5.86 3.61
di(mm) 5.88 3.61

<H 7> #A39 T-junction®] X

Parameter Size (mm)
Height of dielectric 3.48
Width of dielectric 3.10
Length of main-arm 3.89
Length of sub-arm 3.01
Width of metal patch 0.77
Height of metal patch 0.91
Thickness of metal patch 0.54

2-3-2 Symmetric E-plane2 O| 83510 AFSIA|7I
NRD guide duplexer®| A7

[Z19 2112 perfect E planeol] T & image theory
2 Jehd Ao, perfect E planed] )& electric
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wakal k) wheke] image vectorZ YERE ¢ 9

o
™ magnetic field®} normal A&} tangential A&



(B 8 [1% 19] +2Y 2A D simulation 23}

Tx Rx
Spec. Simulation Measured Spec. Simulation Mcasured
IL (dB) -0.01 -0.17 -1.75 -0.01 -03 -2.35
RL (dB) <=20 -14.9 -134 <-20 -12.18 -12.6
Center Frequency (GHz) 38.275 38.29 38.272 39.275 39.38 39.39
Bandwidth (%) 1.18 0.83 0.82 1.15 1.14 1.08
Isolation (dB) >4() 81 45 >40 42 40
b
——
A - : ]
Perfect E lent s
Eplane o wa .| ——
iy i plate a . —
Tt =i
l Electric [ . ]
— gl B t " ien .
’ vector .
/) s | H M agnetic Symme:'ml:-lri ot he
| rtat $ 0 field x
' vector
z ) 2
— -] = PerectE
Y ¥ plane
W ]
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Sr._ﬁ_\‘

Al Z}z} gk Waka) 7hE vEke] image vectorE
v 4 ok

NRD duplexerd] £83S 9 99 22 image
theoremS NRD guide?] LSM; modeol &3}
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AEd S [LE 22]9 vEpi Aok [217 22]¢)
(a)= normal guided]| A9} field BEXE HQl Zo]1
(b)= perfect E-planeS o}&38le F&I guide
field £X& vepd Aol

ol g 22 W&E& A%537] 93 NRD guided)
SAA FAF conducting platert AP [1¥
2319 (@)¢F 7 FZE simulation 33t} Port 1
2 o]F MAE NRD duplexer®] antenna portoll 3
FH e port 29} port 3& 77t HAT B FAEY
portol] & Fetct. Simulation® Z 2] s-parameter&
(29 23]¢) (b)oll VFERHSATE. )= port 1o A2} <
go| port 29} port 32 A glo] FUM Lo

]

[218 22] NRD guide® LSM;; modeo) image
theoremo] HE£E )
(a) NRD guide®] LSM;; mode
(b) perfect E plane2.Z FT&EEH LSM
mode %2 4 2 simulation 2}

AWTL FAT & Aok

[28 23]9 (a)9} 22 junctiono]] 2-3-1F o) A}
7+ A}ok9] stepped-impedance filterS 7 3}
duplexerE F#3}t} o] 9 junction F-E& port
29} port 30 FAH stub] Lo]E ZH3 o HA 3}
39tk Duplexer?] A #+2 ¥ simulation ¥ Z
#E [2¥ 24]9 HeERATE Simulationdl] AME-H
tool & AnsoftA}2] HFSS Ver. 8.00]t}.
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st & o oF 123 2oln $HEA L 39 GHz
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