Journal of Antennas RZZ£3R, 2018, 7(2), 9-16 Hans )0
Published Online June 2018 in Hans. http://www.hanspub.org/journal/ja
https://doi.org/10.12677/ja.2018.72002

Design Feed Network for Multi-Mode
Broadband Microstrip Antenna of
Navigation Terminal

Pingchuan Zhang*, Hongxing Sun, Sijie Wang, Jiayi Zhu, Peixin Qu

School of Information Engineering, Henan Institute of Science and Technology, Xinxiang Henan
Email: 362764053 @qq.com, ‘zhangpingc@hist.edu.cn

Received: Sep. 29" 2018; accepted: Oct. 19", 2018; published: Oct. 26", 2018

Abstract

In order to meet the demand of improving navigation service quality through receiving signals
from the four GNSS systems, a four-feed network is designed and implemented for the multi-mode
broadband microstrip antenna of navigation terminal. The right-handed polarization is obtained
by applying 90-degree phase difference and other amplitude excitation signals at the port 1 to
port 4 successively, improving the purity of circular polarization, and obtaining the circular pola-
rization bandwidth that meets the design requirements. The comprehensive simulation using De-
signer and HFSS software shows that the antenna has good electrical performance and radiation
characteristics within the frequency range of the four navigation systems. The vertex axial ratio is
less than 3 dB; the impedance bandwidth is 45%; and the gain is greater than 6 dB; and the echo
loss S11 is less than -10 dB, which ensures the accuracy needed in multi-mode navigation.
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1. 3]

Tt L Y 28 R Al Rt i iz —, BRI 2K P A SR S GNSS (Global Navigation
Satellite System) )3 &2 MW, 32 24 3£ [E 1) GPS (Global Position System 4=k B 47 /& 4t) KR F A& 5
i L& & 5i(Galileo). % HH7 GLONASS (Global Navigation Satellite System 4=EK S i L2 R4) AL E
462} & )(BEIDOU-1, BEIDOU-2) [1] [2] [3] [4]. BT &K S ARG R MEARERRE, TREESSH
MR, SHERS, ErbE. TR, TEEREES, R FNAmEERZEANTESHARS
(R 55 B o — P B, VRN SR — N OB R 2, EA TR ZABL. AL RN
SEE L, FLAEA 5 5 B R LR ARG TAEBUR[5] [6] [7]. v T REREFEII A AR SR
FA55, AEDCERA AT R T 2 85T 561 RE, TAESBCA: 1163.72~1278.75 MHz. 1561.098~1605.375
MHz, At N4 F B4 RHCP (Right-Hand Circular Polarization), AHXJ 457 56 B N 33% [4]. T
R 2 [ AT AR A A s, RO R Tt AT DUBRE AN R B A e, LR K48 S U Al LA
120 5t 280 ity S S L PN TS, HL 5 T3 B & AL 58 2 A0, 4B A RN K 2k RCP (Right-Hand Circular
Polarization) 145 s [6]-[15]. BT B3 7 ZE (1 AR AL 5 98 K78, TGVl A2 e s B IR b, 1T 46 PR Lt
HLJ7 R, REHIRATEMA 5, BT 838 =8OR, H 2 M 15t i s [ A 7 58 R4k v () i J2 R H
AR AR, BERHIVE SR L . BRIk, ASCRAZ B w s W i REk, N T KRB 5
FBRACHIESRH, Wit 15 Z A UGS U 3 5 A1 X 48 45 A IS s Is il 77 €, IRl m R A F
R AGAL RS, B8 4 J2 5 A 28 oty 22 158 AT 55 e 2
2. BETHERHEREM T

VUK SR RS R TAESHR 5 N: GPS [ 1575 + 2.046 MHz A1 1227.6 + 2.06 MHz, GALLIO ]
1164~1215 MHz. 1260~1300 MHz F1 1559~1592 MHz, BEIDOU-2 ] 1268.52 + 10.23 MHz. 1207.14 + 10.23
MHz. 1561.098 £ 2.046 MHz. 2491.75 + 8.25 MHz, GLONASS [] 1603.69 + 10.7325 MHz. £J144>#7,
AT DL DO K TR G TAESR LA /ML, B 1561.098~1605.375 MHz 1 1163.72~1278.75 MHz,
HARAT AR F A e [ AR A 5 S8 [4]-[16]

FRT R4 B E 1 iR,

AR A B, SRR R — I T AEAE TMO1/TMI0 A5, AETRMCHE R 98 % W i KAl
H R ARHE:
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Figure 1. Structure of the rectangular microstrip
patch antenna
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b s, (HEAHEREMMLT S, ARG RN S, B e 2w w2, Fikh
T KA TR FEARHIE S A, A2 Pt R A A b BE v Dt F R AR A R 2R A v 7 2891 [10]
REVYANMGHL A, E23 (AL BRI 254 AR O R m il by 9 /N RSE, AL B devt el i 7
K URAR 22 90° . 7ENS Fy 3R TH DU RIS FRA B & TF 1 N TR AERR T B — A2 a2, bl RTS8 i i iR
B, RRIR T T RRBHBTA FE[11] [12] [13] [14] [15]0 SRR A58 F5E 43 59 ke 5 A5 o AT 67 B o
TRy vy R 28 D st L 8 A s i SR AL I dn 1] 2 o, DOt Pl 22 iy 9 e R R S A A sl an ] 3 o

7INo
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Figure 2. Birdview diagram of four-feed structure of
rectangular patch
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Figure 3. Lateral view of four feed of multimode mi-
crostrip broadband antenna
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Figure 4. Phase shifter of four-feed points network
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A CFI Ansoft 23 & B L REAT B A HFSS A1 Designer BHTBES i H. &G, K 2RS0T KLk
(05 HL ) 28 B A e — AN BRI TCIR AR, IR 2 U N SR AR I TG, A A B T I i T A G A T
HAERFN WTFIXFERLER, 75 HFSS IR St 2SI B4R . 00, SN EARIT
fE HFSS HHg 37 = 4B T R 0 RSB A . s SHU T LU JE T A Zh e s 42
BEREAKE . T, BENE 7 R F S 07 L0 R B S SRRt e kG FE I SRR . 28 =20, FIF HFSS
rh )RR B TR I I B BRI “ W R EL” BE RS Designer FRER VT IR IR, ph G AH 15 EAN 55 A B
SR B R 0 LS, HFSS A G R R 1 LS SR HE B R ot o« BRE 17 FLA9 B R 48 S5 5t L
LRIEE G R R RIS AP 5 FTR . 1% K AE 1561 MHz F1 1268 MHz 5/ TAE A 25 f) 2 A~ °F 1 4
bl 77 1 B 4 ) L an Pl 6 R 7.

FH ] 5 AT, 2EFRPTHT 5508 1163~1790 MHz JE [N, K2k S11 <10 dB B, IA 2] T 45%HIAE XS % -

B 5. B 6y B 7 AT LUE R 20 AT R T V38 25 78 25 A0 AR A0k LU AR R o ot Pl 0 445 f el LU 2Rk 5
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Figure 5. Simulation results of S, fed by multi-mode microstrip

antenna
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Figure 6. The axial ratio diagram of 1561 MHz
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Figure 7. The axial ratio diagram of 1561 MHz
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Figure 8. Phase error versus axial loss
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