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Design of Compact Ultra Broad-Stopband Lowpass Filter

NING Jun-song and LUO Zheng-xiang

(School of Optoelectronic Information, University of Electronic Science and Technology of China Chengdu 610054)

Abstract For miniaturization and harmonic suppression, a novel planar compact lowpass filter is presented
in this paper. A conventional stepped-impedance lowpass filter is modified by some microstrip steps connected in
90° and some T-shaped transmission lines integrated into the lowpass filter. The proposed lowpass filter has the
advantage of low insertion loss (below 0.5 dB at 0~4 GHz), ultra broad stopband (over 40 dB at 5~30 GHz) and

compact size (50% reduction). Experiment validates the design concept.

Key words compact size; low loss;

IR BB P AR T — MR IR 234, A ik
ST E R IE A S 5 SCREM] T 5 AT
iy, AIREGEMEERGETHE ZNRH .
N T IERELS B i B ok 1) R BT AL R T e AE
AR MLECRT TR T AIRIHT, I DR 25 /N
Rl ARIAFE . TERH T SOV B AR 1HI0 25 1) S ik 4
bRo N T IRAFIXEEAR A IOTERE, I NATHEAT 7K
BRI, $R e, X g % BT
IPERE, (HABAEAE Bt R 2 B N &R 2% (R e
AR SR L — TN R B (IR R A% e T
Xt H L) R BT P s AT S M it o %07
V2 TR R R B2 RR 1) e BH P 2 MR B 2 e
IR0 B A AR, A B AT A IASE S
A 25 2 BT LY 328 B e ™ A 1) Ay Al g
ATAM, R AR KR AN T @ ek 5 e A A
Fi T, CRHARIE PR B AR g A 5 L%
BT AT AR, SCBL T 47 RG22 {18 I
s AT, BN LY 30T i R A VU ™ A 1) Ay A A

Wk 3. 2008 — 09 — 10; &[] H#H: 2009 — 02 — 25

lowpass filter;

ultra broad stopband

HEATAMGR], SO R0 {3 6 8 (0 S A5 P e 0
eSCRE J PR 45 A P B s T T B L By T T HL B S
B, IEF] TAREME PR N ARIAFE . 98 A
WP ERE . A FH 2L T iR i 42 7 T 4 IE3D
D7 FARIG A R I LAIGAIE, W53 VAR5 .

1 BEETREERREFZT

e B B Rl P8 A% R T Fe bR o A0~
4 GHz, #HAHFE<0.5 dB; BHHAT(GFEAIFE)5~
30 GHz, #iffl|>40dB; AFERRE /N, N T %
K PR 28546 23 KA o TR PR U R 3R T 33 LA % o S
TRAFEIE A FEROR, RS R T ARk gty .
R Arlon/A 5 AD350: A HLH $e,=3.5, HEHE
FEH=0.762 mm
11 ERSRERKEERSREIT

W DL S B AR S8 28 28 & O BON G 5
T B, TR AR LSRR A A TR, %
PREOY SRR AR B, 27 B v 13 SRR LCAIGIE SR Y

REEUH: EHEKEAREEFES(60277008); #14% 5 5050 % £ 4x(514910501005DZ0201)
EF TR TRAN(972-), B, WAk, FEENF SRR SARERIR S & R G0 108 77 TR 7.



224 SRR S N 5 A N =

39 %

RIS CHFNSEUE, RIEAQ). X©@), £e
TG RT LA 53 A1 2 Al i 2 Be (R IR B2 ) 1k AT 3
AEFAR, F AR SRR e 2% o
TR BHZ S5 R AN -
wC:isine (1)

0
ey PEL 2 55 2580 s BB HLIRROAY:
ol = ZZOtang 2

X oNMIERE: Zo RS oK,

TSR A 7B R SR, B
2 84T TUA IR B A2 SR RT AR AR HR 2 2 8] 14 B
TG, HES IR 8 U A B RN SRR 1 LA L 22,
T AR WA IESDE T MO, 15 B A1)
WitgR, WELfR.

d
:-—-—-—-—-—-—-—-J
BT IR U LA 3 O 2 P

1.2 {RBIEE U

T 9 NI 0 I 2 AR ARURT SR A B B R B 411
il % L K PP I R A8 R 5 A AT 1 ot
WIEI2F 7, K R R B A 4 () v P B 2 AR P fu
AL N90° B FARIERE, FIFH90° B A 45 A (AN & 48
P 77 A B AR U PR 0 R OV U I AR R AT
I o

gyss L L Ls

&8 —> or Of

T_T ik o B
L--Jd L.-Jd
B2 A e v 28 gk 1 2 30
T o4 2 A 0 L 5
LA RO0 FL o HE, CHA 24 T 1B T2 90°
P S O0° LA A AT B A T 25 U
RIS, HA A B B2 A T
L 5 B LR AT L AR A T A
S5 R 5 I L R 4 4 S 8 1.
B LS 458 75 2 5 B T B R,

C _o5s +125 Y 452 +70 ©)
W h

r--1 r--1
FhEE Ly [L2L2 Ly L2172y Ls

£=1oo(4\/vI —4.21J 4)
h h

X WAL T E: s AMXTA BB hhdk
FINERE; CRFAERARE; LT RER.

PIW=3 mm, &=3.5, h=0.76 2mmIts B
Pifa il RRARE). R@)#H:

C~0.5pF, L=~0.3nH

Xof B2 H jf 2R A P 1 — A S5 5 B 3 AT B AU
B, A A W3R . v LLE H A S —A
T B JE Y28 F B, SRR I T R v AR A
5o ZAN90°H AP A AR AR 4T 2 0] S A
KA S ICIESE B 2 I, DR AR08 i 2 Ok 15
FE i PRI AEAT 5 R A 30 o

0 5 10 15 20 25 30
FR/GHz

KI3  ELA 5 A1 S5 R0 r B A AR
TR FIREER, X W s A0 A I i e 2k
ATEE, anEARTR o b B AR AN IE B2 R R
PR AR R RE A RE R, A A AT AT IE3D
T EARAL RO, 5 R d=37 mm, 1,=7.7 mm,
W:=0.5 mm

w

d -

B4 I s 2% ok | v

1.3 {RBiERE st

R TR TR R A 0T A i B 3V U 1) B A
(R, AP S 250 TR 1 AR ik ipke 2% v 1) R TG A o
772, TN AN BEIED A 0] 28 3K VSR I A AR
A AT ) AT R TTE A R AR B e e A 4
3N EPHZRAZES N R FHEL o HH T Ik 45 5 0 & X FR
(1), PRt R 7R B IR TI T R B I #4858 3 i fH
LRIIE DL o AR IO AL S 28 RN A5 2T 270 FiL B i 2 o
S5HT7R.




NIRRT B B R 8 I A 0 225

240 TR &
71,61
 — %
T
Z>,65 Z>,6
' T R
73,64

BI5 A5 TR HL e B
HSCHER[B], A :
7, = cotg, 1= 7. )
sing,
cos’0 1-cosb),
£ =tanfy <3052¢92—é050l siné), 4 ©)
K Zy Z,RZ R BRI 2 R YRR 61+
0, 1 O3 52 RIAE S 26 B WA B2 7EZ(B) A1 (6) B
Jr R, AT 2 A O 2R 34 B 2R B A W1 =0.5
mm, RIfH$IZ,~62 Q; KEZI1,=7.7 mm, Hl0,~69°;
T 5 6 o A 2 (1) FEA FE 95=30° (Bh 241 (1) 25 A=
AR YE, 6,=90°/n, nNFAEENR 53k
AR ). MZo ZsM O RINSE, REHEHA
TR, ULBH ] ReE LEAMEE R IR TR, HEER|
HLER I AT SCEPE, RAA A L= S, Tk
REGHIEFEONME, eI EZMZ1E .
A G, =25°, RAF(B). :(6), 15§Z,=90Q ,
Z5=73 Q. WAFR T &5 R W,=0.18 mm ,
W3=0.34 mm, 1,=2.8 mm, 13=3.3 mm. #5753
DB AR U N AL N 6 T 7

I8

W3 - Wg
6 I I I 2% 1T oidh 1 A B 1
2 WIEER

WAL v R PEL PO AR i e %5 St 4 M (RO i D
AT L Y 2 A P77 o 8 L v BT e 9 38
SRR, B Ed=74 mm, AEHALLE
HH JFL B R B3N R BT I A B A T Y

ML e {3 P A | K A A T DA
L 328 5 575 S R (1 B AR 3 A1 (KA A £1040 dB,
10 0 S B BT U 14 Ay 2 T i P 41 )R 4520 dB

P73 TT LLAS $1) 57 45 A P A1 308 v 2 It e
Pri&E]: JA70~4 GHz, i A#i#6<<0.5 dB, T 4h5~
30 GHz, i#]>40 dB, AF! 40 mmx20 mmx10
mm, FrEE M MGEE R 2 A N AL (RBFE.
i BT 1) R A RE

_40
:‘3 ;71 ) IO
5 g0l
—100 £ - ‘
- A NEREAREEESR T AAR
120 RSB B EGH T (R L
! -— - RSB B T T 0 AL i 48
_140 ! | — B R A E 2%
L] 5 10 15 20 25 30
BiZUGHz
A7 AR 22 AR 1 IS X L 1
3 4

ARSI R A 98 2 IR R A8 BT 7
V2, R L AR PEL ORI e s BEAT S 4 b g et
KRG/ T UERAS AR, T E ) R X JE P A B
i A Y A AL A AT T R, SRS T
FERH T o FHASE AT R AFIESD AT HAR KN LL 1 56
iE, 132 TRGFHIVI G o )7 EAETT LA 2 H R
P e LB S A A AR i, T ELX 22 oK B s
ER ARG —E RIS

&2 £ X M

[1] KIM T, SEO C. A novel photonic bandgap structure for
low-pass filter of wide stopband[J]. IEEE Microw Guid
Wave Lett, 2000, 10 (1): 13-15.

[2] AHN D, PARK J S, KIM C S, et al. A design of lowpass
filter using the novel microstrip defected ground structure
[J]. IEEE Trans Microw Theory Tech, 2001, 49(1): 86-93.

[3] HSIEH L H, CHANG K. Compact elliptic-function low-pass
filters using microstrip  stepped-impedance  hairpin
resonators[J]. IEEE Trans Microw Theory Tech., 2003,
51(1): 93-199.

[4] UYSAL S. A double-sided suspended substrate microstrip
lowpass filter[C]//2003 SBMO/IEEE MTT-S International
Microwave and Optoelectronics Conference- IEEE MIT-S
IMOC 2003. [S.L.]: IEEE, 2003: 21-24.

[5] GAO J, ZHU L. Asymmetric parallel-coupled CPW stages
for harmonic suppressed A/4 bandpass filters[J]. Electronics
Letters[J], 2004, 40(18): 1122-1123.

[6] KIM I S, YUN S W. Compact LPF using asymmetrical
microstrip step discontinuity for harmonic suppression[J].
Electronics Letters, 2005, 41(16): 41-42.



226 SRR S N 5 A N =

39 %

[71 TU Wen-hua, CHANG Kai. Compact second harmonic-
suppressed bandstop and bandpass filters using open
stubs[J]. IEEE MTT, 2006, 54(6): 2497-2502.

[8] 7ML, FIEFE, £ g, & T i CE R A
WIT[J]. BT 23, 2008, 36(2): 342-345.

NING Jun-song, LUO Zheng-xiang, YANG Kai, et al.
Design of broad-stopband planar lowpass filters[J]. Acta
Electronica Sinica, 2008, 36(2): 342-345.

[O] Fidk . FsHARIM]. dbat: B iR, 2004.
GU Ji-hui. Microwave technology[M]. Beijing: Science
Press, 2004.

[10] THOMSON A F, GOPINATH A. Calculation of microstrip
discontinuity inductances[J]. IBID, 1975, MTT-23: 648-
655.

W B OR R

(L#EEE213M)

2 £ X M

[1] FENG S, JIANG G, YU M, et al. A color correction
algorithm for noisy multi-view images[J]. Chinese Optics
Letters, 2007, 5(1): 28-30.

[2] QUAN C, KANG X, TAY C J. Speckle noise reduction in
digital holography by multiple holograms[J]. Optical
Engineering, 2007, 46(11): 115801-1-115801-6.

[3] BRUNO M, JOVAN G B, MILES N W. Noise and sampling
analysis for multiple-image radiography[C]//3rd |IEEE
International Symposium on Biomedical Imaging (ISBI’06).
Arlington WA, USA: IEEE, 2006, 3: 1232-1235.

[4] CHANG S G, YU B, VETTERLI M. Wavelet thresholding
for multiple noisy image copies[J]. IEEE Transactions on
Image Processing, 2000, 9(9): 1631-1635.

[5] CHANG S G, YU B, VETTERLI M. Multiple copy image
denoising via wavelet thresholding[C]//International
Conference on Image Processing. Chicago, lllinois: IEEE
Computer Society, 1998.

[6] B, B4k, ZWEAHR R EBUR R[] &L
THEER M, 2005, 12: 15-17.

HE Wei-guo, LI Shao-fa. Multiple copy image denoising[J].
Computer Engineering and Applications, 2005, 12: 15-17.
[71LIU Q K, QUE P W, GUO H W, et al. Blind noise
cancellation in ultrasonic NDE using RPS and ICA:
computer simulation[J]. Journal of X-Ray Science and

Technology, 2006, 14: 21-26.

[8] HAO Z Y, JIN Y, YANG C. Study of engine noise based on
independent component analysis[J]. Journal of Zhejiang
University Science A, 2007, 18(5): 772-777.

[9] XU J, ROY A, CHOWDHURY M H. Noise separation in
analog integrated circuits using independent component
analysis  technique[J]. Integrated ~ Computer-Aided
Engineering, 2008, 15: 163-180.

[10] PARK H M, OH S H, LEE S Y. Adaptive noise cancelling
based on independent component analysis[J]. Electronics

Letters, 2002, 38(15): 832-833.

[11] BLANCO D, MULGREW B. ICA in signals with
multiplicative noise[J]. IEEE Trans on Signal Processing,
2005, 53(8): 2648-2657.

[12] BLANCO D, MULGREW B, MCLAUGHLIN S, et al. The
use of ICA in multiplicative noise[J]. Neurocomputing,
2006, 69: 1435-1441.

[13] HYVARINEN A. Fast and robust fixed-point algorithms
for independent component analysis[J]. IEEE Trans on
Neural Networks, 1999, 10(3): 626-634.

[14] WANG P S, WU Y T, HUNG C I, et al. Early detection of
periodic sharp wave complexes on EEG by independent
component analysis in patients with Creutzfeldt-Jakob
disease[J]. Journal of Clinical Neurophysiology, 2008,
25(1): 25-31.

[15] REIDL J, STARKE J, OMER D B, et al. Independent
component analysis of high-resolution imaging data
identifies distinct functional domains[J]. Neuroimage, 2007,
34(1): 94-108.

[16] WANG J, CHANG C I. Independent component analysis-
based dimensionality reduction with applications in
hyperspectral image analysis[J]. IEEE Transactions on
Geoscience and Remote Sensing, 2006, 44(6): 1586-1600.

oH R OE


http://dlib.edu.cnki.net/kns50/detail.aspx?dbname=CJFD2008&filename=DZXU200802024&filetitle=%e5%ae%bd%e9%98%bb%e5%b8%a6%e5%b9%b3%e9%9d%a2%e4%bd%8e%e9%80%9a%e6%bb%a4%e6%b3%a2%e5%99%a8%e7%9a%84%e8%ae%be%e8%ae%a1
http://dlib.edu.cnki.net/kns50/detail.aspx?dbname=CJFD2008&filename=DZXU200802024&filetitle=%e5%ae%bd%e9%98%bb%e5%b8%a6%e5%b9%b3%e9%9d%a2%e4%bd%8e%e9%80%9a%e6%bb%a4%e6%b3%a2%e5%99%a8%e7%9a%84%e8%ae%be%e8%ae%a1
http://dlib.edu.cnki.net/kns50/Navi/Bridge.aspx?DBCode=cjfd&LinkType=BaseLink&Field=BaseID&TableName=CJFDBASEINFO&NaviLink=%e7%94%b5%e5%ad%90%e5%ad%a6%e6%8a%a5&Value=DZXU
http://dlib.edu.cnki.net/kns50/Navi/Bridge.aspx?DBCode=cjfd&LinkType=IssueLink&Field=BaseID*year*issue&TableName=CJFDYEARINFO&Value=DZXU*2008*02&NaviLink=%e7%94%b5%e5%ad%90%e5%ad%a6%e6%8a%a5

	小型化超宽阻带低通滤波器的设计
	宁俊松，罗正祥0F(
	(电子科技大学光电信息学院  成都  610054)

	1  超宽阻带低通滤波器设计
	1.1  常见高低阻抗低通滤波器设计
	1.2  低通滤波器改进I
	1.3  低通滤波器改进II

	2  试验结果
	3  结  论


