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Abstract: [ Objective] To enhance the communication quality of Ultra Wideband (UWB) systems and eliminate interference from
other narrowband wireless services, a novel UWB filter based on a multimode resonator is proposed. [Methods] Two rejection
notches are introduced innovatively via an asymmetric coupling structure combined with coupled resonators, precisely located at
6.0 and 7.6 GHz to suppress potential C- and X-band interference. To overcome the difficulty of generating notches in conven-
tional sector multimode resonators, a cascaded configuration of a sector-ring resonator and an open-circuited stub resonator is de-
vised, successfully realizing the desired notch functionality. [Results]Electromagnetic simulations confirm that the filter operates
from 3. 68~10. 20 GHz with a fractional bandwidth exceeding 96 % and an insertion loss below 1 dB across the entire band. Criti-
cally, deep notches (> —20 dB) are achieved at 6. 0 and 7. 6 GHz, markedly attenuating spurious signals that could degrade UWB
system performance. [Conclusion]In summary, the proposed UWB filter not only safeguards indoor UWB communication quali-
ty but also effectively suppresses external interference through its dual-notch design, providing a robust solution for reliable UWB
system operation.
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Figure 1 Multi-mode resonator and its parity mode equivalent model
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resonator under weak coupling

240101-02



OR S —PhEA UG DAY R A DR Dl as T

5B VAT, UWB BEE f s s n iz 3 fis,
SRR SR FSCRERE A T UWB IR 2%

ey y———=|}

B3 UWB k3 kAR
Figure 3 Overall model of UWB filter
ik X UWB 8 9 a8 98 17 i #0550 v] 45 %
UWB U8 a5 i B & an &1 4 s o i AT,
% UWB B8 ¥ as TAE 560 3.4~10.9 GHz, #i A
WAL <0.52 dB , B0 FE > 12 dB, LW A 1k 0
HAb I > 50 dB.

0

S % #/dB

5 10 15
% /GHz
A4 UWB Bk BZ#HwEB
Figure 4  Scattering curve of UWDB filter

2 EEWMEKEEY UWB EiEs51&1T

Sl UWB 2 45 52 B i o k3l {5, ke o 0 fth Jc
LAEMWEGREMN T, UWB 18I %% 0 51 A G
PIBtMc 55 . HAT, 5l ARG ERLSWAE - Fl
FH U HEH BRI 51 A BG 0 4R 4y 2 — KB IR
i UHIRE A i R 1255

MG C B X I BHE S 4 UWB R4 01
T A YR B TR A X RRE A 45 A8 RS A R R A
SE AR WIFE 6.0 F1 7.6 GHz Ab %51 A —ANFa ik, fif
TS S g, E UWB RS pi s s, B
FABAE P UWB U8 #5 AR S5 an &l 5 s .

i AR X R A A S5 A 5 A BRBE R AEE 5 R
BN IS YT B IR ALY Lo M1 Lo, X L B Ly AT 97
Sk A R TR G o Lo /E MR G RA Y
AE % Die s H K B 4 UWB U8 Ik 28 19 B I 45 %, Ly
R S 42 5 T A 8 A 4 1 5 5 B AR AR LR B A el
RERE S UWB I8 % % Fa U 9 98 o 4 Le K
AL, UWB U8 5 & 14 e i 28 AL &l 6 R .

L W,,S,, W,.S,, W,

S,,angel,,r,

VE r, 0 B R AR sangel, Y BT IE IR B BG5S, 0 B
WHERE ZHERAEZEWEE L A BB RELEN
Wk ENEKE.

A5 AAMKMEE UWB &k EHRRY
Figure 5 UWB filter model with double notch

oF e L¢=1.6 mm
/ \ L=2.5 mm
- | L=3.0 mm
2 0| ‘ |
N _40 _/“' ’ '| 4
= i
f Y
_60 L
0 5 10 15
# R /GHz

B 6 Fads BRI RACH K TACH v &
Figure 6 Notch position variation curve with resonance
segment length

H PELRT RN, B Lo 1 RE A 350, 63 952 7 5 328
I R ) TR B . Bk X B BOE F E S
X UWB REE R TH0, WAL T 7.6 GHz &b .
ARG 18] rh A 25 X L 1< 8 R AT 986 B Ao Akl 0, 7
Ls=1.6 mm I, FEIA0L T 7.6 GHz 4k

TELRRE UWB U8 B & BLAT B I 5 vk 1 ) i, )
PR G IR R 25 M DI ASE 2 DB . A GBIy B
T Z B AR f N3 T B 2 B IR A%, BB 2R
e aw i T HIE R AEE R A8 XE DL 5 2 AT 5
SRR o PRIt 3 L) Bt S TR A o a8 4R i 64 07
NG HATHE, BARSWIE 5 b Sy angels r
AL R, Hoh 8 r 5 angel, (RFFIEIRIS S5 2
BRI HIR A 1R & 5 L 5l ok S 4 L, AR AY I AR
fin 5 Z B IR A% Z (8] A HE 5 0 .

HFHRE 5 I PR A% 25 K 51 A B B, B A &
B IR IR A B PE  RVBES @ i K L, iR Bk
X B P A B AT UR R A0 R

¢

S = , (10)
2L, /ey

SV ARV 1SR 3T X DACRINE e Sy B R LD S U
e AT U I AT R0 LA

AR LA _E 23 Br XA TR BE B iR & L, HEATH
A 5, O BEAR AN 7 R

240101-03



BiSLACEUED 20254 5 A 251
or 0
—sg 1, 1;
—5s(2,1
= 20t = 0}
- >~
S0t fﬁ\ —40F
: — L=14.6 mm
— L=153mm !
-60 — L,=16.0 mm -60
0 5 10 15 0 5 10 15
i Z IGHz i % /GHz

B 7 ERBRBEILE TR
Figure 7 Position change curve of filter notch

MR, BEE L, Asg i, 7E R ES 1 S Ba
PLEARZRREIT 5L 2 A B B AR AL i
o HUE IR, L, BB 5 I I AR EE , B
T ESCRY B HEWT . K, S BRI C BB T
UWB RG 0 T3, 7€ 6 GHz &b 51 A . I
B 7 oy B R AT, 2 L= 15.3 mm I, %
DE WA BEAE R A5 A [ B AR E AN AU &0 1, [R]

£ 6 GHz b5 AR, H GBI E>20 dB.

3 HESERSH

ZEA L BT, X B U B UWB 98 I 2%
HEAT LR B o AR FAE A HESS v21 L i) B
A SR AR A H 8 B0l 4.4 19 Rogers RT/du-
roid 5880 41 Jit He A , HAAE M E VI 0. 001 9, HeAR
JE B 0.508 mm. 38 i %t H AT Ak 5 1 45 A
K1 5K S5, i HERSES R 1R, i B4R
WK 8 s,

A1 ERBEMRTAK

Table 1 The parameters of filter structure size

B8 AAMKMH UWB JEk %15 At £
Figure 8 The simulation curve of UWB filter with
double notch

2 PR ARSI UWB 383 At 5 I 4F ok
FEH Y UWB S A i PERES ROt . s R T,
55 SCHRL 14 TAH F A SCRF 32 312k FH R I [B 246 Jon 48%
PR AR A 7 3, i R T B B 22 AR IR A5 X LUK 5 il
e 7l A BE B m BB, S0 T AR B, PR E T
UWDB R GE {5 B . 5 3CHk015-17 JH B, AR 3C
P b Bt e 5B A R, ORAIE T B B TR BE , Bk
WREEXRT 20 dB, A 3 725 BUE 5 % UWB
ARG T,

A2 AKX LR d ey UWB 58K B0 gk ad ik

Table 2 The comparison of the performance of UWB filters

proposed in recent years
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