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Design of X band Coaxial Duplexer

WEI Qiang, HUANG Ying, WANG Bin
(26th Institute of China Electronics Technology Group Corporation,Chongqing 400060, China)

Abstract: Based on the theory of the general Chebyshev band-pass filter with finite transmission zeros, the sim-
ulation model of the filter has been designed according to the calculated couple matrix. The size of the duplexer has
been optimized by using the group-delay fitting method and combining EM simulation software with a optimal meth-
od. The test results shows that the designed duplexer has the insertion loss of equal to or less than 1. 5 dB, VSWR

of equal to or less than 1.5 and the band-stop-rejection of greater than 85 dB. The obtained curves agree well with

the design specifications, indicating that this method is correct.

Key words: general Chebyshev filter ; duplexer; couple matrix; co-simulation

0 5%

RRBEFF.ZLHRERRFSIA—B XL,
EIERFESHY RENER, RERSFEELH
WEBERRNERFFZ—,

G M £ Ta BT g, B e Rt &1 E
E IR B > B JE B AL Sk Ak B R R B R R
BNTEBPOHELEW., b TENBNS LHEE G
TG EMRA, Fro e BARBFHER, &
EHAHRRENEL T, S M EEELE R E,
HIR R BB BT B BA % B 2 H gk ik
B BRI

AL AR 3R 5 TR A R B 00 B L0 AL TP R o A
Wrx iR R & o X e 3K T AL A £ R B
BB E AR SC5E 20 HURE WA 8 IR AR R
A KQE BB » IRAFHE & A B B A 4038 40 R B
B0 AR5 R RS0 BRAR AL ¥ » B R D7 AR 3
ML AN T B S BT, KRG B AL
MR T RS R BB N EE. KR T BkES

%8 H 9 :2012-03-14

BoRER AR BN T R MY LR
. R R ER SRR, T EY .
1 B 4 8 08 o 4k i
WIHHEARER: TEMENREFEENR
7 800 MHz, # ¢ 8 # 8 300 MHz; # % =
300 MHz; i ASFE<C1.5 dB; B <<1.5;@ERE
BE=>85 dB,
HAHERBEHENIRING W, RAERERE
HERFRAHLERSHING . A)5, RBEAH
TR, 5 IR B HOE 2 @ 98 TR
WEHRESNBESH, BE A HRBRERLKRE
BRMERA R B A A RTHYE. BitEE
FAMEBESBRA KQ HEM B BER T, KGHE
BHEANBEEBEAME 1 Fixn, P QAE
A [ A ot o R, AR SR B IR LR 3 000, bwf 2R
Ha X, FRATETENEENPLEAR £
b, B ER A/ACRER) A=c/fH QAR Bt T

EEE AR, B ERAMABRITEN B, 2T N FE BB BT RBR.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

E #® 5 5 % 2012 4€

Eﬁsﬁﬂ%iﬁ%@%*9L1=C1=1/(2ﬁfo)s%ﬂ:ﬂﬁ

HHHN 1 Q.

{:i:orll I

R p {F} o {Al (Rl
oL Al vl s e
Io

B TR

B 2 FT A, TN B IR B R, A BERM  BE LA Al zED
LB RO BT BB AR, ki 0.553 74 0.553 74
HEMER N 0, X — RS9 E B2 B0 MR K, ku 0 0
AT R T 58 4% 2 30 P9 AOAR A0 . T 2 ) ’; 0- 5405 %0 0. 5405 90
TR PR P A SE 3 3 1 OB M, ZE T B . . .
IR, SANFE 1~—1 2k, AT X 2 5@ b, . .
JAE B, Fegs 0 0
100 ,. %10k A EBRE R RS LR
oss vl MR s R E R WA A R L MR
) i i o B N R R T P O SR L B ke =0,
z A e ST EE . BB MRS R 2 5T
= { — T - oY AR 2 4 0. 003 495,
. S %2 RREERENBLHE
100 ' HMEEN A 1CERD HIE 20E D
P s, Y by 1. 104 580 00 1.199 470 00
B 2 WTEAHLELG IS kn —0. 188 800 00 0. 328 315 00
R 1S T 0 230 el B AL, X el B PR B e B s 0.965 08700 0.940 020 00
AT AR » AT AR AR B HE B B0 R, B AR B o 014925500 7 0. 002 928 99
FIBH, SeH s B 2 AR AL E AR - 2 B 1Y ’,:: Ol
EPHFERT 20 dB, & H B FBA T 90 dB, ks 0. 688 301 00 0. 621 616 00
TRAGHT » S65R FRRE BE GR35 vk R AR A A 8, b 0,055 476 %0 —0.024 449 40
WL EL, R M BERH—FHE., ks 0. 681 909 00 0. 612 722 00
FLRTIE P 2 O HE S BB R 1 prmls Ess —0.020 645 00  —0. 016 853 60
% 1 %{tﬁﬁﬁ&%&é@ﬁ%&% ke —0.064 736 20 —0.023 052 70
AR Bl 1CESD BE 2@ kyr —0.053 083 20 —0.023 927 60
Eor 0. 990 69 0. 990 69 kgg —0.046 506 40 —0.038 399 50
. 0 0 BrE 0.003 495 00
Fz 0.822 21 0.822 21 Bl 3 X T AR EAL Al J5 B4 & A5 e R B 48 . A
= 0 0 LR, DR 28T 4 Py B2 B B4R AE W 13 dB, (R ALJE
Zza 0-5‘;1 58 0-5‘;1 58 EIHREAE 20 dB, BH R RE TRIFHERE

Rtk il R BT EK.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

BRE . —F X BRI T EHiET 921

£ 6
o — o
i i ?
~30 et bl —20 ="
et _ KD
g —40 2 a0 =
) I ! P
3 60 =t § —60
50 = : -80
~100

: 1 T — 5
00 TS0 500 BS0 900 TDO0 TS0 EOD 350 9.00
HiFEGH: HiE/GHz
(a) {EHhET [LIREREAS
(R A W e e R

3 BN EEN I EFER L
3.1 FAEEREZABSEEHESIEIT
HIMBER/NT 1.5 dB, By

4,343 f, zN: gi
bwf Xlé.,
AR Q. >1 600, AIRMBEREARTLER Q. EEI A
(5] ) %ol 1 U 4%, RFHEPEL LA 75 Q AT IS /& K Q.
i

IL= D

BEFMGREE 1.5 mm, (F EZEEINE 4 Fr
. RAMBAMEE L, & HFSS (F E, K5 W
Matlab {5 B £R, 15 2R -& R BT LB S M 5%
FE: RSB by =kos , N 8. 6 mms kyy =k IH
K 7.2 mm, by =ks RH 7 mm, ks R R
6.8 mm; U EIE : by = kiR 8.6 mm, by =
ks BTN 7.1 mm, by, = ks f TN 6. 8 mm, by 1 T
6.8 mm,

W/ 45 B A [R], SR A X FR TR X AR T R

LM HB SRR ARG ITERR
Bsiim.{fE Q MMkt BRXRA. Q ##tT
IR AR A BE R SR L RE T Sy 1 Y BRI I .
PUE THIAR L BOTRYRREE . Ness S5 TR
B e EERRE T dw=0 0 B
KA TIRAME S 75, Con) = 1Q, an BB AT 73]
BRI Q. =t (an )]/ 1. BABSHBE IE
A MEERER g HAH o1 = (gog1)/ (Aw) » AT K
R BUBERMAER Q= 1k, NTA n =2Q/

(nfe) MMHEEEFHMN. HaBni BTS20
e AILAP

B 5 Bk a i A

FAEREG®E HEBRBR AL T 2L
REEIRIE B EE R 3 i .

k3 AWRERHEITEE
Wikl EiRE2 BiRE3 EiRE4
BRI /ns 2.0270 2.8882  5.942 7
o EIRIE 6 R 7 BRI 8
BETHE/ns  9.9717 9.388 4 13.501 7

SRAS R 538 T8 v Sk L B PR B R R AR
B3 1. 65 mm , B2 38 fr B v Sk 00 B BE B IR
A4 B 2. 1 mm,

3.2 AHMENIHZHRRKLEEET

R E AW T A E R EE A, B i
F R R AR BRI RIS R, A RITRA
TR R E B,

B 56, RIB L B8 I G A S 4 A e
TS TEF L. RASHULEE,. g
HAE N HESS mEw — W BF fTE#E
EfSHEAM. AR R EREE S s R
S5 FAr BIANE 3.6 B 3 724075 B HE ALY
MEFEB . Mg O EL Ry 5. UE S ER
B EGHENE. I TFRXHENEH, £ HFSS §
GRBRS T ES R,

R 5
6.184 6

6 R4 4 A 4 B AR A
SR)E % HFSS H i 25 22 5 503 33 3 3 3% 9

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn
http://www.fineprint.cn

922 E B 5 5B X

2012 4

W) {5 B -85 8 3] Designer MBI EHEE P, 2
HETERBINIESEAEETAET R B
JEHE PR TRy HFSS fpy =,
AT EN SR, o AR S
R4 #T7RE. Lo EsEn  E B3 FMEY
HHE-BERtAESE, B 7 yAElErE
B ESHE, EELH. P FRERNERERE
K3 2, B 32 b R 3 et AT 40 40 B A0 B 4T,
REMRAD 1.5 HEMEERHERERK, BT
TRZMNER, LHRIEBEIRAK. RANHIR

FRAE B AT .
100
! 5 A
O | AT T T I i
- HEE NI T T T
g |!. I
§ 0 R I
E L i
EESESNLA SRRy EaRaEN
2 I /
J’ L
O SN g b A TR D e S
7.0 T.o0 210 3.30 850
HF/GHz

E7 ALBELBNEEHESER

4 EBRFR

R BRI R ERE S  SWAKE R
T A% U 40 A5 T MR 4T 3R ) A B AT R, — B
. LW EdEImE 8 Brm., MRS REH, B
i AR FE<0. 8 dB, 7E/R B &R 1L A #500 MHzHY,
HAAMPHIE KT 85 dB, B M, HEE k& KM
A L4, ZIE B AR BAE K127 mmX 39 mm X
17 mm, SZY A 9 B,

| =
-xa
[oo- "
. "
| -,
.am
|
.
| I
. I | |
o 1
f=oom L
] "

- IR
v S TR B
(ah B EET AR

= pe= | E T =
o
|

.
.
Iy I [
- | it
. . ! [ .
oo T =
oom |t ! |
el |
.om ] L MY s
i PR WO

(ot s TmEE—— FeTT

() BHCE B
B 8 [l e O A S W 4%

IR R R

-l R T

RELELE P ESd Bl s g
[T

B9 REMENTHEYE

5 HR#E
FEXHMEG I T AR BT R B IB I A A Sb iR &

3K HE LR Y R SR A6 R e B AR AL i AT R

HER BT, AT S 4Rt B T BRI T A AT 3R

Yyl & , 55 SRR, BT Y [R) S X T 4% 8 4 45

SRR G FRES B R IR AR K IE T T R T AT

SRSEBRERE T &AL, BF MEBEn{EE EE

THRADBERER. A 2 XHRRITTER

R AT H AR SR B R AW T ARt

B E 3k

(1] % —-FEKoFERMBEHD TR T mRE
A ,2010,50(7) :106-109.

(2] ZR.—#HFH=THRTFETLBZETFHEX
224k ,2010,37(1) :91-95.

[3] CAMERON R J. General coupling matrix synthesis
methods for Chebyshev filtering function[J]. IEEE
Transactions on Microwave Theory Tech, 1999, 47
(4):433-442.

[4] MACCHIARELLALIG,TAMIAZZO S. Novel approach
to the synthesis of microwave diplexers[J]. IEEE
Transactions on Microwave Theory Tech, 2006, 54
(12) :4281-4290.

[5] EOFIEL S.BANDLER ] W, Spece mzoping wita mul-
tiple coerse models for optimization of microwszvs com-
ponents[ I, IEEE Transactions on Mizrowzve Theo=y
Tech.2028,15¢1 . 1-3.

[6] MNESS]T B. A cnified approach to the design, measure-
ment, and tuning of coupled-rescrator filters_J . IEEE
Transitions on Microweve Theore Tech, 1998, 46(4)
343-351.

[7] #5E. W5 . £F. i Designer $1 HFSS &R
Rt EHET] Ed 55 55.2000,3101) 68
WEI Qiang. ZHAD Xuemei, LIAMNG Yu. Co-simuletion
of microwave filter with desinner circuic znd HEFSS
softwere_ ., Plezoe eotrics & Accustooptics. 2006, 31

(1 :6-8.

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn
http://www.fineprint.cn

