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Design and Implementation of a Multi Channel
Cavity Filter Bank With High Reliability

YAO Yuan., YANG Hua, XIE Xiao, GAO Ya, CAO Liang
(26th Institute of China Electronics Technology Group Corporation, Chongqing 400060, China)

Abstract: This paper presents a multi-channel cavity filter bank with high reliability and small size. It consists of

four band-pass filter channels which require high consistency and a calibration channel composed of a straight-

through cable and a lightning protection circuit board. The whole cavity simulation is carried out by HFSS to ensure

the accuracy of the simulation, and the diagnosis programs (Matlab codes) of the cavity band-pass filter have been

developed to extract the coupling coefficient of the filter. The Matlab and HFSS co-simulation can greatly reduce the

simulation and debugging time. A multi channel filter bank and the resonator cavity with irregular shape are adopted

to form the integral component structure to realize the miniaturization of the system. The phase consistency is en-

sured through the algorithm, the structure design, the debugging technology and so on. The three-level lightning

protection circuit is designed by taking advantage of the features of the surge suppression devices and the high relia-

bility protection of the system is realized.

Key words: cavity filter bank; high reliability; filter diagnosis and debugging

0 5=

DA 18 I e 2l 1R L IR AF RSP R R AR O
ez — HAERERI L 6 XA R MERE A B %
M T AR U D s PR B R B Q) fE LA
AFE/N R R A KA FERE S8 TR W A B
A7 HAW LA U U fn TR BRI L o A AR DB DA
O Bk — 25 SR b o /N BUAR Ry ) R L A s A
DA 0 e AL B2 WA i F 52 45 T AR
MAAEEE L,

AR SR AN HUUHE AR 4R 15 LA 22 368 38 8 9 4%
TE B AR LR S5 K O JE 3 S B T I T sl 4% 114 /N 7

K F8 B #7:2016-09-13

Ak 38 S AL AR R T R B R S S R R IR AR A3
— G SR TR ST U B AR AL R B R
1. I BT AR 1) 22 1% s 1A D U 5 21 R HLASE
I F Mewill TGk (45 40 56 7 5 A 45 5 35 7= i
g J vl 7= 5 A P R RRU E, 7= 5 V&
DTS Wast T
1 EXRFEHEREZIT PR

AR L R 8 e A% AL B Al E SR T LTS
REEF LB ) IR 25 10 58 SO & 6 U8 4 38
WL 5] AL i E 5 . Matlab 1 HFSS P [A]
D5 EIN S SHCh SO A 50 5, 5 0 o 0 4 0 A7 )

YEE R A B (1981-) 5 T RN i G LR, A0 L, 2 B8 Ao 75 3 10 0 O DR 2% P BF 9T



%3 3

W AmAE AR 2 B R B AL B E S 325

Ll o X 25 4 S B0 AT Ak vl 3R A e A 4 i 2 8.
1.1 Cameron £/ EEEIRKFZHBEREER

K Cameron Mk " A AR &S ft
AW N2 B A A AR 3R R

1) i 2 0 0 9 B R0 A% By A s

2) WIEEE N B XU T R B S 25
2.

3) MM Y S,

4) TS B 4 R B A RE S R

5) FA 25 B0 4 3 gk A 0L AR 40 B AR Ak A e 15
2 Yy P A LAY IR A

B L5 A WL T AU I R R A A R R R
FHANEE 1 7 A 4 25 ok S B

. O—2——C--——-GC—6©—O——

@
BT BB SOU0 o b g s R R

1.2 F| B B4 HFSS &7 B8 i S8 gt a
1.2.1 REMES &I

T PR I O ELARRY P R R B LR IR AT 9
WEETALAL . 8 2 2 80 1515 2 i 748 PR 501 % 15 0 348
BRAT K BE 1 X W O &R AE by ST 4 S B A il
Bl .
1.2.2 &M RSB

eV AR AL TR AR R A AL IR
ARG S N 58 SURB A 254 . 57 AU B A, JF:
15 FUAR A 4540, Qg 10 CBRET S5 1 R XA R B
T, PSR AME RECE R LRA.
WRAEFRERS G AP T R MG RS R
KRB P REEAIE MR T .
1.2.3 HA B E A a5y 1 5wt

AU TE XA B CTORS Anfk b B an il 2
e B 2Ca) XTI H UL KR S5 L 1B 2 () X i AR ST
KA i R IR AT B 45 . IRET R
Tl TG EAR . W/ T ANE RS AR ZE,
A A TN FOHE S L PRIE T 8 B A R Y — 2k .

(2) EEAAIRA

(b) BRETRE AR
B2 H A s Eos B
1.3 Matlab 7 HESS {5 L33 £ 8 45 47 4R 4L
R 5 ZORT HE I 45 24 16 Tl A L A 3R

Matlab 5 HFSS B¢ & i 5. 38 4 75 3 M flf B S
SRR P ORI 5 bR R A A R R AT B A
17 4% S B0 B i Ty o AR .

1) FRASKHE A 4 B 1 3R B

2) FEST IR B,

3) VBS Al HFSS 5¢ B B {5 FL i35 &
KRR (0 AR AT

4) Matlab \fjj B S ZHCHRBOE AR5 S50

5) SFRUERE S AR MR T X L L IS BIRES B A
PR AT 5 b A B (9 R 22 (6. Matlab & 2t VBS
AR HESS Hh i A 8 JUAR] R o I A 208 0 28 i 3

6) FE PR 3) ~5) il B &M AL AL 2 46 AR

O B AR RS R PR T AR g
TRV — B UK Ty, HL 45 %6 T W R

PL—~-E B i A 0 B8k i BT R )5 % L B 0 i
FRARARER R

WU IEE .1 785~1 805 MHz, <2 dB,

6] % A EE .1 785~1 805 MHz,<<—15 dB.

TE - 1 710~1 770 MHz.>50 dB.

1 820~1 898 MHz.>25 dB.

LA R A UE DR g HFSS ) 2R R K fi

15 ELLERANE 3 Fis

0 50 100 (mm)
(a) LRERE XA E IE I AR HF SS 7 AR Y

& {E/dB

76 1.78 1.80 1.82
$i#/GHz
(b) HFSSTHE 4R

B3 bl HESS i B R K fif BL45

SR TS ML B2 Wi i 12X 114 77 32 ) W 5 0 08
or B SRS W UG BT 2R (B Y 22 1)+ PRt K J A
B A% 52 W U R PE TR R 0 R AR AR 2K . &S
(1 Y08 B 25 S 2 SR G P 4 TR . e PERT DL Bk AR



326 E B 5

= 2017 4F

HBAFE Ty — 1.3 dB. iy S 40 ] K (5] 2 458 FE #0  2

-70F——

0176 178 1.80 .82
% /GHz
B4 A s R T D 4 S0 45 2R
2 AN B A E T E kT
2.1 S@EEAREIT, —ELHE
K 22 38 T8 U8 Uk 488 BRI e XN T
IRF LR G450 Bk . B h A BUDE AR 98 ik
AR S QE . A A BEHEE AR R 78 4 A
FZS 0] i 258 18 — R L B AT fE . AN IEL 5 s

Bl 5 s 4L P 4 g S R

2.2 HER EHETARBEARERRIERL—

A —BUE 2 R R 4 £, i BMA 26K il k&
R R I TR 2E PR — SO A AR SCa
T AR S [ R E T3 O A AL AR — B
2.2.1 KSR

Matlab 5 HFSS P [6] {5 . 09 55 1 Of 1E K 6 b
R A S OR ST IR KA %, fERH R &t
BAL S A 3 P AR — B0 B PR Y 7 T A )
B — B
2.2.2 S5 UHRIIE

KRR EIE WA i i AR B
KL 22 5 B AR RL IR 2250 K. AR BE TR T
T T N A A Sk 25 R L AN T B BT M R
E T A — Bk,
2.2.3 B B2 W

T M A 8 8 2 3 200 7 R AR I A A
3 TE A B A 5 B 5 A R A B R — B
7 A R 1 4 A 38 G A W) 35 3 22 A A AR 07 — St a)
RO [v) B0 AR T X 9 N PR R I R R A R
2.3 BEREBENSTENEIEIT

ARV N TR0, A R RGN
B AR 9 R G0 B = g R i A B R 4% R R
T A0 25 F R S B T SR AR L B AN 6

FR . BAARBT R

L) % A iR AT 8V R 20— SOR T 1R
PIEE L AE KT ORD G I 18] 7R 32 K 1 TR 9 RO

2) B YOR 4 A H AR B IR BE  7E fORD 9 it
T¥) 05 ] PN e %7 o BTG S 300 68 I 5% P, B AR 7

3) R TVS A8 7E K Bb 9% B[R] 15 Fl oA o 4
ZINYIR TR EEL R 7 A )

3 HRiE
AR SCR T VEIE AT B S S 80h 4 BUR & 40

¥ . Matlab 5 HFSS W [a] {5 5 AR IE T 3538 B [6)

I J 1 Bt R . SR RS R0 e R A5 3 22 0

— AL BN T RS RG R R IR ET

SE R il Sk 55 T B B e A L — BUME 5 I R T AR DR

ar TR HLA B2 W R R S B0 I A PR

Bt =B L S B AT SR R SR

e eE

(1] B, E8 R HEHE. ) XY S R IR B 250 5 5
B AE SR BT . ARt 24 4 . 2007, 22(1) 1 153-157.

(2] 27 S&TE . A2 SR G 10 B % FL 7 i 1 D IR A8 v 170 5
BLT]. TR R 24,2004, 33(4) :354-367.

(3] BRfk, BRat 8%, 55. IR IR 25 B ALH Bl iz W 5
P LCI// V44 : 2009 45 4 [ il I 22 K I 23 iR 34
2009:1714-1717.

(4] Ex WU TLESHIEE 52 W AR LD]. B8
BB R, 2012,

[5] #BBL. HVE, B BBt |7 X Chebyshev J§ I % 1Y 3¢ 3L
ARSI ] B A B . 2006,33(3) :16-19.

[6] CAMERON R J. Advanced coupling matrix synthesis
techniques for microwave filters[[J]. IEEE Transac-
tions on Microwave Theory and Techniques, 2003, 51
(1):1-10.

[7] CAMERON R ]. General coupling matric synthesis
methods for Chebyshev filtering function [ J]. IEEE
Transactions on Microwave Theory and Techniques,
1999,47(4) :433-42.

(8] sKoksa. i JC I A% 14 256 3 5 AR e vt 5 ML %k Bl i
BMREFE D], V5% . V5 % i R K2, 2013,

09 BB, XA % 2 B B8 il I8 8 10 A 6 2 B 12
PR LT ] PR TR R 2 i CH AR B 2= 0D
2008,35(4) :703-706.

(107 KA, ik, 523, 2. P EA 75 e i 22 T 2% A T A 70
RIERI T ik L) . VO 2 B B K2 = 4 (B SRR 2
M) »2013,40(3) :201-204.



