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A ultra-wideband bandpass filter of substrate integrated waveguide based on EBG |

LI Dan', TONG Chuang-ming''?, PENG Peng',YU Ding-wang', ZOU Xiong'
(1. Aerial Defense and Antimissile Institute, Air Force Engineering University, Xi'an 710051, China;
2. State Key Laboratory of Millimeter Waves, Nanjing 210096, China)

Abstract. To improve the bandwidth of bandpass filter, a new arrowhead-shaped electromagnetic
band gap (EBG) ultra-wideband bandpass filter based on substrate integrated waveguide (SIW)
was proposed. The filter was designed based on the band-stop characteristics of EBG and had ob-
tained ultra-wideband by etching different dimensional arrowhead on the surface of substrate inte-
grated waveguide. The ultra-wideband bandpass filter with a center frequency at 9. 85 GHz and
relative fractional bandwidth 39.59% showed good bandpass characteristics, while the insertion
loss was less than 1. 54 dB. Compared with similar bandpass filter, the return loss of the filter in
the passband is better than others with much smaller circuit size. The good agreement between
the measured results and the simulation results demonstrates that the design of this proposed fil-
ter is effective.

Key words: electromagnetic bandgap (EBG); ultra-wideband bandpass; substrate integrated
waveguide (SIW)

B, B # Bl (electromagnetic band-gap, EBG)#  AWIZHMAILUIELSHHR T RERCHEEH,

B, X R B % &L & (electromagnetic crystals,
EO,.E—MArBEH AN mEABTESH. BN
—ANEEHRRE A B R, B R
HEBEEERLPREAEELN. BN T ALY
BB 95 9 BR 2 e R UK. BoR AMTBE R R B, X A

W75 B 89 :2012-05-02.
EEIB PEAA AR FERMBIR TR H (2011JM8025).

e E LAY R B 2 0K B B B AR B L IR AR R B
AR WAERBEMZRERENMACZ5IRT
N8R K B BF 52 2488

BRIEJLE, BEWREMNGEER ERE RPN
IO R B 3 R SR, A R B BRAS M BT B B A

EE B 2 (1988, 5, BRTT AT A B+, W 2 4 418 B2 5 9 1P B 5%, E-maiil: dylidan@163. com.
ISR O (1964—), 5, 808, W14 BT, M5 T8 25 R0 oo B 59 18 B O 2 oK Bk o B S5 B 50 -

mail: chmtong@126. com.



. 66 o T B #®

it ¥ i B20%

ERE SR AT EA B R YR AR
BRESHT M ER SR S EA ERE R
2 g T TS A B 5 4 A U TR RS LA B R K A A K
R B R R BRI R A AT ERE R
e wi e f EBG 45 LRt A9 e mt B, R SIW
MR B R N R S R —E MR
W LA PR EH , 7E B SR T BUBE A, DR B T
L TEA B 45 M A SIW A8 58 7 8 B 2% A L T2
gEHY, FoA N B SRR K, B BAR RSBV,

TE I 2 K I L B R T R S R —
FHABUWRE. FERAMHEHAEEREFHRKE
TR, MR R ERESEA RGN EAFE. B
1, 4 R B A K A o P A 4 ) RN R AR B T AR AR
E—, K ARG AR

1 M (EBG)ERRIE

EBG Z#Mn R EFHBEHFES KR
W 7E ¥ 3 F R Bl EBG 45 22 A, 6 0 BR % B R
EBG #97E BHLE. 3t T RE# EBG 4549, B BRIE
MALIEA BT AR, EBG 45 # i & 31 44 5| A 80 AR
31 40 R A 40 A, 4% B0 T 4 BECS I BRI 1) & T A
M, ANTTE R T 3R BE , FR 2 & Bragg BUH L
H.EBGHMM M SRR TEMMR
<t B RN B E R R A R SO YA G [ A
EBG %5 #38 ELAG 18 I 30 F g PR b0 A . AL A B
(EBG) i A1 T s ok 8 BE A7, ] LA Ak 4% 58 5 B 1Y)
T T L 0L T ko e i e A BEL S FE R 5 B L Y
B (EBG) B A I FrtE.

HR 8 A B (Bragg) BST &4, /T A1

2n

2k = kiragg o’ D

R b AF W o EBG 251 55T H) A 1 E]
. a SEFERKA FEUT XA
Ag

a = —

5
BP EBG Z5# 00 A HAE PR o RSB, 8 1/2. F
HAREAERESSIWME—-EXGETHEREERZ
1A B 45 R4 36 2R T fRL 3R s ol 2 2 O 4 0 8 I AR AL
SHEFEK A .

HTHBREMPOEMER L B ERES
(SIWE ST K 2, BITEARXH

:2_7[

B

B= ke, — (i)z ,

(2)

Ao (3)
H

€Y

Kk = Cnfo)/c HAMEBBEE, e HATE
HIXE A H B w B SIW AR FHFTE.

H O T 60, 24 BB B 2 < LA 5 Brage ST R
EBG 4543 B £5 05 32 A 30 82 ey AR O, 5 %o el B Y
INBRIERARF M. B, BFRARXERT 5 — &
EBG ¥, Fi| Fl & 43 8. 58 B B (08 IR 3B T A
B, 9 JR G PR L.

bR TR+, EBG MKW RE REERZ
B 2 FHLER AL R, R (6] 1 O F 8 3R AL 28 R
.

2 HERERASEET

2.1 BERERESMHIRIT

Bk HREMER R FEBESRERER
4 AR ik S A b 2 T ok 2R A0 D) B Sk TR R T 4 R R
BB IS, B SIW R~ 2 HEE AL OB
W=15.6 mm,EFHEE =1 mm, £RBILER
d=0.4 mm, HBLBELWPLERE p=0.8
mm,FEE . =2. 2, A EY tan 6=0. 001.
RERXAERESREESSREREIRE A%
ML BR AR U BB FEARS, /i H L SIW
LB RLA N 6.5 GHz. F§ HFSS11 X SIW &% ¢
HHATHE T L4 R A 1 FrR.

0 rrm
-10p

-20¢

|s|/dB

=30t

-40 f

M

-30 12 14 16 18
f/GHz

6 8 10

Bl EFERBESHPEER
. Fig.1 The simulated results of SIW

BB 1A LA R T R R B R
2 6.7 GHz, 51+ B M # LR 6. 5 GHz A Y
& ORATHRAEMEERE. BEETGHz U ER
AR A R R P R L T LR S R T R
I8 A SRFEAE K (ER H BLRE A 1.

2.2 FIHERBETHESH

F LT A B M R SIW A 15 S et , N85
BB R SR mAE 2 for. fik L TR
=R NEL=ME.









%14

¥ A% ETEBCHEHMNEREREFERET T EBES

« 69

FEAE R AR AR S K. S Ab A AN B
FE X e e R i 48 T BB FE R — /IR 4

3 &5 #

B33 &5k EBG 45 44 76 B I B B o #)  F 11)
BLASCRE T —FB S K SIW 478 58 B 2%, 7L
Z5f P 87k EBG M AU SIW &8 A 3
FIAH BRI, T BB SEHIRE TR RN E.
AT R BT T E A E WK R LM,
Bt B sE S 88 76 — 20 dB @R H RL N 39.59%,
XA IR AR R R R BA B R A
BFe/D B REN A EF N E BT R
H— & HY LA A,

BE W

[1JRADISTIC V, QIAN Yong-xi. Novel 2-D photonic
bandgap structure for microstrip lines[J]. IEEE Micro-
wave and Guided Wave Letter, 1998, 8(2): 69-71.

DRIz, BEETRESENAMEID]. KUY -EH#
KB R B, 2004.6-10.
FU Yun-qi. Electormagnetic characteristics of microwave
photonic crystals and applications[ D]. Changsha: Na-
tional University of Defense Technology, Graduate
School, 2004 . 6-10.

BBMWE. ATHEEHERARBEESPHMARE
(D] A% :ZETHEKFEIFHER, 2011. 818

(EBF 34 W)

BIMES . BFH, BFHE. BITERMELFEB F R &R

BUREPLEERR ()], 7 e 81 58 5 9F &, 2003, 23(4) : 32-
33.
HU Jia-yin, CHEN Xin-ming, GAO Yu-ging. Discus-
sion on the modeling of virtual prototype for the crawler
chassis of self-propelled sea-bed service vehicle[J]. Min-
ing Research and Development, 2003, 23(4). 32-33.

[418E S B . 5 i dg , i BR K. 322U B W A BB B L 2% A B LA
LB s ). it B K, 2005,22(7) : 133-135.
XIONG Guang-ming, GAQO Jun-yao, LU Ji-lian. Imple-
mentation approach of virtual prototype for portable
tracked mobile robots[J]. Computer Simulation, 2005,
22(7); 133-135.

SIHEM. BFhF-REAERIBECRICEZT KB
F[D]. mE - AEEIRKENRMES B3 £, 2001
23-40.

JIANG Qin-xian, Research on the basic assembly process

FU Shu-hong. Electromagnetic metamaterial and its ap-
plication to microwave filtersLD]. Xi'an: Air Force En-
gineering University, Missile Institute, 2011.8-18.

[4]ZHANG Cheng-hao. Compact super-wide bandpass sub-
strate integrated waveguide (SIW) filters [J]. IEEE
Transactions on Microwave Theory and Techniques,
2005, 53(9): 2938-2977.

(IS, BRMERERESWEBES). EXREL

KEFEHR, 2011, 34(6):127-131.
CHEN Shi-yong. Substrate integrated waveguide band-
pass filter based on butterfly radial slot[J]. Journal of
Chongging University of Technolog, 2011, 34 (6):127-
131.

[6]HAH. XA EREFHFREWHFRRREAEL]L &

KRBT A¥¥4R, 2010, 24(6): 52-55.
TIAN Shu-lin. Bandpass filter of substrate integrated
waveguide and band gap structure [ J]. Journal of
Chongqing University of Technolog, 2010, 24(6). 52-
59.

[71KIMT, SEO C. A novel photonic bandgap structure for
low-pass filter of wide stopband[]J]. IEEE Microwave
and Guided Wave Lett, 2000, 10(1). 13-15.

[8]YAN L, HONG W, WU K, et al. Investigations on the
propagation characteristics of the substrate integrated
waveguide based on the method of lines[]]. IEE Proceed-
ings: Microwaves, Antennas and Propagation, 2005,

152(1):35-42.

of digital product and key matching elements [D]. Nan-
jing: Nanjing University of Science and Technology, De-
partment of Mechanical Manufacture and Automation,
2001,23-40.

(6]8F. HRERHNXERHNTRILERGEARELR
BAMRD. AR-BRBEITAFNRMNES Bk
% ,2003.:25-54.
ZHENG Yong. Research on the visual assembly simula-
tion system and technology about key parts of tank en-
gine [ D]. Nanjing: Nanjing University of Science and
Technology, Department of Mechanical Manufacture and
Automation, 2003:25-54,

(T1E% . F5F4.AFR. ERECHHEERUKERTR
[ #5315 A ,2009(4):16-19.
WANG Tao, LI Hong-cai, YAN Qing-dong. Study on
virtual assenly of vehicle integrated transmission equip-

ment[J]. Vehicle & Power Technology, 2009(4):16-19.



LT S, REBt AA 57
f4k:  http://www.edatop.com

R R 2R I —— RIS

Syl 55 Il (www.edatop.com) £ 44 0k B F0F R 55— 1 PR TR AR s, BUORE
T S REERHIER AAIIEEFE, 2 B A SR AR S IR R 2 Be vh N A B g Skt o
wUEATRGEI. RE A, EABEEZ KE NG A, PGS T AR TR, K
WRHE . A=l TFEZ KA X .

AT BB DRI AR BT IS N B R, A R R R4 o, VR R i D U A e v
JRER AN AERE, A SR AT TR SE b B vk N R AR, BT R BRI v BUSE AR 45
Ay TR I 45 R I e DI B8 1R e S TR RE o B A 75 B K 5 03 400 b B 4 1 SE2 o )
18 & I e DR I 28 R BE T

___m__,, s e R B T I R AL IR AR
AT o o :
— A A, EXRIWR, hICUHE, B S BEABER

At SRR \ SR U R AIRE, A (% ADS. CST. HFSS & 204047 T
'“ o }I FLISERBET R MR, 5 68 Bk 5B M B AR 3 52 ) 4R
HEE op e BT e B

WEMAE:  http://www.edatop.com/peixun/filter/

® HFSS {5t IRE
M4k http://www.edatop.com/peixun/hfss/

®  CST HTEI)IRE
M hk:  http://www.edatop.com/peixun/cst/

o XERITEIHINRE

M4k:  http://www.edatop.com/peixun/antenna/



