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Improvement Microstrip Patch Antenna Bandwidth Using Photonic
Crystal Structure

Hamideh Kondori

Faculty Member of Zahedan Payame Noor University, kondori_h@yahoo.com

Abstract- The use of photonic crystal structures have been of high interest in telecommunication, electromagnetic and
antennas. In this paper, we have used a photonic crystal periodic structure on the ground surface of the microstrip patch
antenna. Simulation results show improvements in characteristics such as bandwidth, return loss, and antenna size by
adding the photonic crystal in the antenna structure.

Keywords: microstrip patch antenna, antenna size, photonic crystal, bandwidth, return loss.

4
Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


https://www.opsi.ir/article-1-1756-fa.html

[ Downloaded from www.opsi.ir on 2026-06-19 |

Olrl S568 (6,58 5 (cwtige S reasil 5 ()l Ssisd 5 Sel (RS ety s S
WAV o M-8 oll Gl ¢l oo

5o Sl oads b /oY olals calil g F/F 20,48
Vemmg \YMM oS 54 g 2, 9 Job e oyl
3 S oo uiligy, OGHZ uils 5 5o il 5wl o

ol o o0ls s Jgeme oyl Hlslo V JSS

S5 ysh L
&S S ek gl LSl lasly Sl S ol

VS e cwlad S I3 aYn; g w9,

g oo ol lie

-

Foone g yily Solo g ol 1) S

3mm

1.5mm

S5 9k Saose sl asly Jsbu ¥ S

oles ¥ IS ;o PBG L oo b ol Sl sl
o509 ool LSl pl lo Fhg 5l (SO el ool ools

doddo

Slpbe o Sl gl )5 o ls Sole slag]

WAN LAN RFID «ls], Lo & plies aiile g o

03,8 oy o g (Sop sbaiw) 5 slojlsale &l b
039 Vb riylhnl (oS (5 dhavly 4 cpl ool
2 bl asb e byl cole auje og mb g S
5 ok oot omb Wb sbey Dezee omlbe Sl
ade jolae 4y [N o)l ol e a0 1) xbaw glgel 3525
wile oby sladoely o9SU wszge OMSAe
ol o ot estas slatisle )l eslanl
b glyl JLasl sl S ol lge (nl pae ol
8 3 gacgion Bk pb 4y pls owilS 3 slaail (o
ol o b (5T 655 e el ST el By Wil
5 abigos ATl b glal w5 L asgans
IV] sl oo dgme 0T Slaseine
Sl sz Solite laghy, it Sllllae o
Al gleytsle ) oolenal [$-¥] s g5, Lali
mar 5 [V-0] e o b g Y25 58 (5558 s4esian
ol Sl 5o Sggds ek wglie slajlisle 65,15
ooliil oyl Slaseie Lialidl g ogue gz 1, [VY-A]
ilos S
g 655 $F Hok wilie LSl el pl o
Sloterd @l plod,S oolital ¥ 5 25 5 e
G5 A aS weo e ol wgame Gledl bl
Sy el ool Jlsle 5o Sgigh b oglie il
g e (S il 5 5l ojlail rals il sl
ol =5k
olad V S o Yemm xYomm olol b Jgene oyl

wl.: L: FR-4 4.:3/)..) 89y ‘daﬁ LJ""] Sl 00l oolo

Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


https://www.opsi.ir/article-1-1756-fa.html

[ Downloaded from www.opsi.ir on 2026-06-19 |

(Ol Sgisd (659U 5 (st (il a1 el g ol Sgie8 g STl il jaiST reoiy g G
WAV o M-8 oll Gl ¢l oo

-5.00
=-10.00
= ]
- ]
g ]
5 -15.00
3 ]
b= ]
EID_ 4
%5 -20.00
E ]
3 4
5_25_00_' Curve Info [
g ] —— dB(S{LumpPort1, LumpPort1}}
] Setup1 : Sweep1
-30.00 } g :
0.00 5.00 10700 1500 2000 25.
Freq [GHZz]

SF sk ol (a5 il 0SS

S5 ok 5 Jaers slaotl olal saglis ) Jgux

sk ol Syone il Slasi
(MM ) Ssig8 (mm)

v Yo ¥ p; Job
Vo v wYpj 80
VIY VYO WY, cwlks
) Y & Jsb
A Ve & P
0 0 4ix b Job
VIO VIO s bt oy

eriny 5 Pk St sk T S alie Gl o
9 J.«.SLSA L}“"L’5)) OGHz w.:ls)ﬁ o &S Cowl ould

)f.’Ly @Luw‘ ooy oolawl O @a...: S9) ‘5’9.,9_9

Sl Sgngs el 538 Lo (yoges 4Ll a5 cal oyl
oSl b anslie jo ol goslail 5wl sl oS

ol 00 ‘;w

&l

[1] Constantine A. Balanis, Antenna Teory and Design.
John Wiley & Sons, Inc., 1997.

[2] J. D. Joannopoulos, S. G. Johnson, J. N. Winn, R.
D. Meade, J. N. Winn, Photonic crystals molding
the flow of light, second ed. ,Princeton Univ. Press,
2008

555 b eyl G ¥ IS
S ibw dnds s

ol el siSy olib gead gileand @b
HFSS 1381 0 5 51 ooliiwl b G598 55k o1 5 (Jgore
“oled el oals ool Hlis B oY sl IS o i e
el (S9598 Hok (0903 ABLSl 9l o onaline a5 5k
30 o) Hlade a5 glaigSar il sals Wb gligy ol
P VOIFAGHZ g0 > o ¢ FAYGHZ Jgere oyl
& paxie wle> Jdoas cpl a5 el OGHZ il5 8
Slasein ;3 Gom Sse )l (S5358 jsk &5 Sl (69,8
@ by slaojlasl a5 el 1 gojlail & bogypo o]
ooz 53 amlie Sz (Sgigd soh ol 5 (Jyens 0]
i olas jlade ol ogdle Ll oal sols lis )
NAB (e & Soigd sk JLsle oged adlal |

sl @il s

Curve Info

—— dB(3(LumpPort1 LumpPort1}) |
Setup1 : Sweep1
7 7

dB.S(LumpPort1,LumpPort1))

bo = 400 500 gbo " T9do " 1o

600  7.00
Freqg [GHz]

Syoro ol (a8 Sl F JSs

Al gy B WWWLOPSLIT Colus jo a5 ol jliel sl)ls g0 ,0 alie oy


https://www.opsi.ir/article-1-1756-fa.html

[ Downloaded from www.opsi.ir on 2026-06-19 |

Ol Sgish (659l 5 (wdige il 1S el g ol Sigigs g Sl el jaS ety g S
WAV Goge V-4 ‘Ql)'il Gl ol oRails

4l

[3] R.Bharadwaj, "Design of Micro-Strip Patch
Antenna Array Using DGS for ISM Band
Applications”, Global Journal of Research and
Review, Vol. 4 No. 1-7, 2017.

[4] D.Hou, S. Xiao, B.-Z. Wang, Li Jiang, J. Wang and
H. Wei, "Elimination of Scan blindness with
compact defected ground structures in Microstrip
Phased Array" IET Microwave Antennas
Propagation,Vol. 3, No.2, pp. 269-275, 20009.

[5] Viorellonescu et.al, "Optimal Design of Mushroom-
like EBG Structures for Antenna Mutual Coupling
Reduction in 2.4 GHz ISM Band", 5th IEEE
International Conference on E-Health and
Bioengineering — EHB , pp 218-222, 2015.

[6] F. Benykhlef, and N. Boukli-Hacene, "EBG
Structures for Reduction of Mutual Coupling in
Patch Antennas  Arrays", Journal Of
Communications Software and Systems, Vol. 13,
No. 1, 2017.

[7]1 D. Helena Margaret et.al, "Band Gap Analysis of a
novel C Slot Electromagnetic Band Gap Structure™,
IEEE International Conference on communication
& Satellite (COMNETSAT) ,pp 98-104, 2016.

[8] S. Dwivedi, "Design of Wideband PBG Antenna for
New Generation Communication Systems through
Simulation ", Open Journal of Antennas and
Propagation, vol. 5, pp. 169-179, 2017.

[9] Z. LiY. L. Xue, T. Shen, "Investigation of Patch
Antenna Based on Photonic Band-Gap Substrate
with Hetrerostructure”, Mathematical Problems in
Engineering, Vol. 2012, ArticlelD151603, 2012.

[10]P. K. Goswami et al., "A New Design Approach for
Bandwidth Enhancement and Dual Band Operation
of Microstrip U-Shape Patch Antenna Using
Photonic Band Gap Structure”, International
Journal of Engineering Science and Tech. Vol. 4,
pp. 519-522, 2012.

[11]T. Saeidil, I. B. Ismaill, M. Ahadi, and Adam R. H.
Alhawari, "Photonic Band Gap Aperture Coupled
Fractal Shape Tri-Band Active Antenna", Progress
in Electromagnetics Research C, Vol. 69, 125-138,
2016.

[12]N. A. Amir, S. A. Hamzah and K. N. Ramli,
"Printed 2.45 GHZ PBG Microsrtip Patch Antenna
For Low Power Energy Harvesting Applocation”,
ARPN Journal of Engineering and Applied
Sciences, Vol. 11, No. 18, 2016.

[13]A. Pavithra, A. Taksala deva priya, "Performance of
Triangular  Microstrip Patch  Antenna  Using
Photonic ~ Crystal Material", International
Conference on Current Research in Engineering
Science and Technology, 2016.

Al gy B WWWLOPSIIFN coles jo a8 coul jlael slls 5,50 50 allie oyl


https://www.opsi.ir/article-1-1756-fa.html
http://www.tcpdf.org

