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Research progress of electromagnetic two—dimensionally tuned filter

ZHAO Hefeng, ZHU Yongzhong , JIANG Chuan, ZHOU Yuang
(School of Information Engineering, Engineering University of PAP, Xi’an Shaanxi 710086, China)

Abstract: The development of electromagnetic two-dimensionally reconfigurable filter is reviewed.
The background, significance, development status and regulation principle of electromagnetic two-
dimensionally reconfigurable filter are introduced. The electromagnetic two-dimensionally reconfigurable
filter is divided into two types: magnetoelectric composite structure and magnetoelectiric adjustable hybrid
structure. The performance analysis of these two structures is carried out respectively. The performance
parameters of the electromagnetic two-dimensionally reconfigurable filter with different magnetoelectric
composite structures and different materials are compared. Finally the existing problems and future
development trends are discussed.
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Fig.1 YIG/PMN-PT single resonator electromagnetic filter Fig.2 YIG/PZT single resonator electromagnetic filter
1 YIG/PMN-PT Huilb4R s o R 8 I & 2 YIG/PZT PRl i v iE IE I 7%

2012 4, XUANUVGmE it 24 A RHE N LR 5 AT R A IR IR 25 &, BT T — 3K g 4 o] 5 F9 S 4F
UEVE AR o WAL {H BN 0~400 Oe (M B MG, FABE R A S GHz BB, 44N & #i A 450 Oe if, H
G TR 802.11a JCLR JR sk M A5 B (5 725~5 850 MHz), E. A B KA AT 5 .

1.1.2 XU AT 30 4544

2007 4, TATARENKOUW 57 1 £ 4% 4k S 1K/ #5 Bk 02 4%
(LZFO/PZT)HI B i 528k 4 18 A /85 BK R 5 (Y1G/PZT) 14 Tl I in
G AN . XF 6 YIG/PZT 5 LZFO/PZT G F ks & o aE
KIMEABAKILIR YIG/PZT W A/ a8 4:, & 17—

HOE R AT L 4~10 GHz RYSEEFEE T, AR T
10 dB, £ +8 kV/em M R AN, TISZELZ & o i &

i
i

ground plane

resonators stripline

1% 1A 95 1 Y0 Bl A o v, 00 mT 0] 0 e o R A T A G I BRI R Fig.3 YIG/PZT double resonators electromagnetic filter
i L OSURT i 08 AR AL, R B AR 2 AN B IR IR A 3 YIG/PZT BRI O REIEE &5

mEl 3 s .
1.1.3T BUFEA 0 45 44

2011 4F, YANGY'F FH A2 4 0 A8 A0 0SS /408 TR 4 R AR FR 1Y (YTG/PZN-PT) B 31 T — 3K HL i — 4 ] 3 by 415 3 218 %
Ao TRUE UL AR BT H U SO R M S5 AL, R BT BRI R AR 0 B YIG AR ISR, ARG B T AL A I
Wakky, WE 4 PR, FESMIN 50~250 Oe E/MRE RS T, IS8 1.5~2.4 GHz AR ; BEE SNk &
WE W, EVE S0 3 dB A 9E M 10 MHz #4340 MHz, HifAMFE/NT 2 dB; M35 Al S8 200 MHz
AR o (HAERE TR , B ZM IR B 0GB 38N, 3 dB W48 e, AREfREREE



891 RE%E . B _ETEMERSEWRER 5§19 %

1.1.4 fCH B L 45 )

2011 4, XUANPDE YIG/PZT 52 & AR Flige e iy SR 45 4, Wit 1 — Folvgig e £ Py i — 4 XU AT 8 XL BEL 4 8
s, WA S s, ZIEWEREE A — MR BRI SR G R EE 2 AT, SHRRME LA, R

AN, A B S R G

S; . input

microwave

ground plane —

Fig.4 T-structure YIG/PZN-PT electromagnetic filter
[l 4 T B YIG/PZN-PT HLR4IE I A

| microstrip | ! GGG 500 pm \
substrate

microwave
output
transducer

Fig.5 Winding microstrip electromagnetic double stopband filter
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Tablel Performance comparison of electromagnetic filters with hybrid structures

reference center frequency/GHz insertion loss/dB bandwidth/MHz insertion loss/dB
[12] 10.8-11.95 1.7 340-580 1-2
[14] 8.14-10.97 0.9-1.1 181-375 0.62-1.10

22 MAMBEESMHSEHB SRS

HIZE 2 AP, IR R A S AR A R T T S AL R D RO E T IR RE I R P B R T R AR
{ELHL IR A AR, B RN 420 MHz. 5Ok &5 5 fE R 9030 B B e 3, R RE S 7T S B, — R 7E 10 GHz
IR s RISl se B agn s, JLHIRRF L BUL A IR AE, (AR ASED i, /bR WAE 2 dB £, IR
TrL R, HESMWE N —, BOARUR i, BRE T g A rEae. 1A, GRS T AN NN B # T, R T
UE W As B /N A
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Table2 Performance comparison of electromagnetic filters based on magnetoelectric composite material

reference external bias magnetic field/Oe center frequency/GHz electric field/(kV/cm) frequency shift/MHz insertion loss/dB
[3] / / 0-30 420 2.5
[4] / / 0-3 125 5
[14] 600-2 700 3-10 0-8 45 /
[6] 50-250 1.5-2.4 0-8 200 <2
[12] 100-400 3.78-5.27 0-4 220 1.73-3.42
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[7VH LA R RS IR A PE R YIG MR i i . R 31 T RO O S 4 o ORR T B 45 i 2 1 BRI A
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HAMPEBAETE /N, B YIG B3 A TREF s #84F. 2012 4, TATARENKO"85@ it 4347 37 780 1 v & 4 WA RL S £
BRER/IER ZAM B Zn,Y/PZT A1 Zn, Y/PMN-PT [ RS U 38 AR 33 38 1 B, & B30 1 40 i 0 & 86 3 (0.2~
2.5 kOe)fE Zn,Y I, WSCHL 8~25 GHz MIRLAE ; Himigfe e 2, PZT MR & % 4 A=1.2 Oe/(kV/em),
PMN-PT (1) % HL A 5 50 A=10 Oe/(kV/em), 31X R i3 18 385 Y Bl 0 K Al f i — 24 ] o0 4 0 ol 2% 40 T L7 .
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Table3 Performance comparison of different ferrite magnetoelectric composite filters

materials external bias magnetic field/kOe center frequency/GHz electric field/kV/em frequency shift/MHz
YIG/PMN-PT 0.6-2.7 3-10 0-8 45
Zn,Y/PMN-PT 0.2-2.5 8-25 0-12 120
NiZn/PMN-PT 0.1-0.4 3.78-5.27 0-4 220

H G 4 T T R R IR 0 L TR MR R 22 S B KR S (PZT) R AR B R 4 — Bk 1 45 (PMIN—PT) . SCHk [ 1670t i H 3%
EERE, 53 PZT M HIEA Wi A=1.2 Oc/(kV/cm), PMN—-PT (K% H 4 % % A=10 Oe/(kV/cm), PMN—
PT B PZT it — 52, EAHFEHEE T, PMN—PT MR S0 A, T PZT AR 38 3 B )
BN
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NiFe,0/PMN-PT & &M BN LR, M &R =Sk Je 45, WK 10 fim. /N F 150 Oe WRIE#S T,
HA 5.7%89 0] FFE R, B35 P87 E a5 270 MHZz(2.1%). 5 NiZn/PMN-PT AL, #9030 B0 A N, AF)
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