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Abstract A pew structure using increased-width waveguide to realize E-plane {ilters was proposed and 1t has been able
to reach wide bandwidth. The bandwidth of 4GHz can be realized at the low frequency end in the Ka band and this can
satisfy the reqruirements of full-band multi-channel frequency branching. The design theory was presented. and comput-
er simnlation and experimental results were given to show the [easibility of the new structure and the validity of the

analysis and design method.

Key words increased-width waveguide , waveguide E-plane lilter. wide bandwidth.

El

m}

EXFLEHSHBELERN.BHIT . IREFEE
ZEMRABLEOBELER AFESHMBEERIR
FoBERERERST IS AIAHEHAG
BEXE, BT HERBARE A AE XM
FA PP E. 7F Ka BB} (26.5~40GHz) — B4 # 4
B, B 26 ~ 30GHz, 30~ 34GHz, 34 ~ 38GHz #1 38~
42GHz, H iy A R A MR WA A E ORI ¥
SRES SRBHEEERTHERER T HE
B.EREBSRY EXANBERSHERL X #
EENBERERBREEREAXITFRBAEAH
ot {5 76 3 5 0 B A9 R 5 B 26~ 30GHz, TE T LW
MPERTRGET BRXEFRE—BHF 3GHz £85. 4%
AL A KEARFERMERAMRMERREY, BH
FEEES M EZHAEHERMMILE. BREX. AL,

+BEFEARHEES (RS, 60671028 EVHH
B 7RO E ¥ 2000-01-24, 46 303N Bl B ¥ 2000-04-10

BHMRAFHERTET T REBERNEE.
AFRM.ERENREFEEBSHD . £
REF -—BMFRI-TKEHRTHRAE. HB -
EREERIE A K RFEES MERERANK
HEHRANEREAFRET.2RBHEEER. X
NF ) K {E @K Bt 3 B8 # A0 4R m b B 40 T e A5 A9
HHHEE K RESREROEES. RIORBLETH
RELEHH O T ALALROERHE HE Ka
BEMNEEUIEED L CH2 MR ERE R
W A KK MMABEEXEH &R
BENBEEILIERFRERSRUSEFENEE
LB R EEENAED KE RREEZIY
Mo ARG TRARSRLIE. U EBEXER
ML ERAFERNELHERS K EH. Bt R
REAMEESRANEW T ALARFERE SR A
ZWLFERTHFAKSETERBNOIEHA.

# The project supported by the National Matural Science Foundation of
China (Na. 696710283,
Received 2000-01-24 . revised 2000-04-10




294 S5 XEXEER

18 &

1 HEigaH

1.1 EiaH

RURRKSEBRERB EHBENNE
R MASHUROMES AHRRERS BEEN K
GHRUBRENES. BAEILRNITWE 2 FTRM
EREESTFAF -—EREMREAERE R HER
HESH. ZHA - BUTHE SN TREREH
HiR. BT LER S K MBARTHRSE. TLH
ERHEHSHRNBEERNTHRENFEERAE K.

URAREESHHTHRu A EH#TA— 1.
Mo ESEANKSERERAMIRTERT S —
BOYHANTRAURRE ) c=d)  HEFHTHAT
EERAMAEREREE RS A XS
BETEFTRA R K ES WA T8 O
B e XRESVETRARNERE. Z 8
T &R R B R py s WOl SR B ma L T A

-~
1

-1 45

ud

LR
l|<—-=—>
a!
| EYRERSEBLRES BB AR

Fig. 1 Struceure of the increased-width

waveguide E-plane meral insert filter
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Table 1 Equivalent circuit parameters and equivalent charac-
teristic impedance vl a metal insert with the increase vl wave-

puide width, f = 29GHz.a = 7. 112. b= 3. §56. 7= 0. 1.
»w=1|). 1mm.15 modes

o ‘mm R Iy K

7.11E N, 0108 n. 8318 b 5367
7.61¢ O 0210 1.022u . BL25
3. 112 0. 0221 1. 2278 0. R38K
8.41z2 0. 0230 L4180 Nn. 6473
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Table 2 Maximum realizable bandwidth range with the increase
ol waveguide width <« ripple ¢ 2dB. minimum width
w=_. lmm.!=0. lmm,15 mudes. order of filter=5?

J fmm #%/GH:z BEE w/mm
7.112 26--28.1 L Lod
7.612 26~20, 4 Sl
B.112 26~32.2 DL
B.612 Z6~356. 3 L1l

T, 1Xs x5 T,

o—TO W —o0

FXp
O O
(b)

B2 FARERSREB2MBER LSS RAKE

{a) &+

{(b) S A

Fig. 2 Structure and equivalent rircuit of the E-plane metal insert in the increased-width waveguide

(a) structure

(b} equivalent circunt
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Table 3 Equivalent circuit parameters and equivalent charac-
teristic impedance of the double-metal Insert with tbe increase

of waveguide width {uniformly located, f = 29GHz, g =~
7.112,0=23. 556,01, =5=0. 1, w=1{. lmm, 15 modes)

a' /mm Ie T K

7.112 0. 0196 0. 4943 0. 4153
T.612 Q. 9207 0. 5093 0. 4454
B.112 0. 0218 0-7319 0. 5184
B. 512 0. 0227 0. B629 [O1:1:3Y]
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Fig. 3 Comparison of the tested results with
computer simulation of a wideband filter
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Fig. 4 Tested results in full waveguide bandwidrh
of the wideband filter
{same parameters as in Fig. 3}
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