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Abstract

In this paper, Fe;Co7 film is successfully deposited on 0.7Pb(Mg;,3Nb2,3)03-0.3PbTiOz (named as
PMN-PT) by magnetron sputtering technology. After fabricated “Fe;Co7;/PMN-PT” laminated com-
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posite, the structure of the thin film is characterized by x-ray diffraction. The surface and interface
shapes of the FeCo/PMN-PT thin film are measured by scanning electron microscopy (SEM). The
results indicate that there is no diffusion between Fe-Co phase and PMN-PT phase. The measure-
ments of the magnetic properties for the Fe-Co film are carried out by vibrating sample magneto-
meter (VSM) and magnetoelectric effect test systems. The results reveal that the Fe;Co7 film is an
important soft magnetic material with low coercivity and high saturation magnetization. Fur-
thermore, the magnetic properties of the Fe;Co7;/PMN-PT thin film are well investigated when ap-
plying different dc electric fields on PMN-PT layer. The results indicate that both the saturation
magnetization and coercivity of the films change with electric field varying. When E = 1 kV/cm,
AM/Mg-o up to 7.3% is obtained, which means the applying electric field has obvious effect on the
magnetic of the Fe3;Co;/PMN-PT laminated composite. The results provide another modulation
degree of freedom for the magnetization, which may have potential application in multi-state
memory, electric field detector, etc.
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1. 518

IAESR, HEVEM RN R JRIRGE[1]-[6]. HEFEASE RN T TERE % F i H R4t 4B (5 BN R
S R R A BT LR N RS2 BT V2 V7] [8] [9]. TEREHL S A AR AT AR IR K
GRS S, WA SR — B & BRI AR (0 2 45 & B B A E & 462) RNk FEUAH (0 PZT s L 2
PMN-PT £kHi 5 55 55) [10] [11]. “RABUAR/EH” EAMEHNRERZN CaA T — R0 78 [12] [13] [14]
[15], Ml EaE T 5 IO AR IR FE I, RSB I s Bl fm B ROA 3G N, i R A
Wik, MR e R EOE B — AR S XA — AN R PR TEIRREA T FIA I 25 5 SRAF IR R L R 80

BT XN, BATERE, R R R XM R RER I R A (R FARORL, S B
MBI BA R AR acaE, i FLERATTIE AT DL B3z skt Feb AT e, Xt T K H 256 M R i (18 Y
WEPESR ARG /R — N R o H TR B R 28 18 R A, BT DA e o i PRV SR Rk ) 7 St
— AN HRE[15]0 HZ, XTIX AR RAPR I I RS RE AT D A A o S8 RIS i TR RN T
ARG, R T NS S, BRI A) —$[16] [17].

T SCR FH 2 MR 1) 26 Fe-Co A&t . SIS HRde B4+ IS 9 PMIN-PT(001) 5, B D i) 4% 5 v
RS R X S ERATHACR TR S 4584, R PR SRR SRR T (VS M) SRl kT 65 11 1 1 S AR A R
I FH A3 48 HL BT (SEM) I J3 b7 38 P 2 T T2 30 DA S BT T T2 30, ) FH A PR 5 6 Uk 3R 40 X g J A Rk 1) P
WRGEATIE R, F & MRS RN

2. R5VHE
2.1. X-SH 5T 5HU (XRD) MR R 4G H045 1%

1 /& FesCoy I IE4EFE PMN-PT(001) 5 i i) X B 2647 41 B (XRD ). B = AN LL 55 B 5B A AT B 0
AT PMN-PT HIAT7SI&, 435 49(001)(002)(003). BT FruER F X EL, AT PLANIE FesCo, fiT4 M 20 437
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Figure 1. XRD pattern of the Fe3Co,/PMN-Pt film
1. FesCos/PMN-PT SERAY XRD

2.2. Fe-Co/PMN-PT RORE SR LA R B 255

Fa v 00
2.00um

1
SUB000 5.0kV 8.4mm x80.0k SE(U) 500nm | SUB00O 5.0kV 8.4mm x20.0k SE(U)

Figure 2. SEM images of Fe-Co/PMN-Pt films. ((a) SEM image of the surface morphology of the
Fe-Co/PMN-Pt film at 1.00 pum; (b) SEM image of the surface morphology of the Fe-Co/PMN-Pt
film at 500 nm; (c) SEM image of the section morphology of the Fe-Co/PMN-Pt film at 500 nm; (d)
SEM image of the section morphology of the Fe-Co/PMN-Pt film at 2.00 um)

2. Fe-Co/PMN-PT %85 SEM [El. ((a) Fe-Co/PMN-PT &7 1.00 um TREFHHI SEM [E;
(b) Fe-Co/PMN-PT S#ERE7E 500 nm TR EFSRAI SEM [E; (c) Fe-Co/PMN-PT SEREAY 500 nm
BTE 2R AY SEM [&; (d) Fe-Co/PMN-PT SEREAY 2.00 um TETEZ5RE SEM [E])
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Kl 2(a). ¥ 2(b)s& Fe-Co/PMN-PT #EHA FECR A5 E R TS SEM B, B WA LUE HAF R
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Figure 3. Hysteresis loops of the Fe-Co/PMN-Pt film at differ-
ent temperatures
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2.4. Fe-Co/PMN-PT & & f4H SRRV 1A AH
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BT 75 0 B i [0 22, A5 4/ 0 B P (0 B [ 42 4 LU 3 A 4/ m L) (0 i [l 22 2 AL 24 E = 1 kV/em B,
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Figure 4. Hysteresis loops of different applied electric fields
at the same temperature
B 4. E—RE TAEIMNDB AR E 2%
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Figure 5. Hysteresis loops of the samples at 300 K under dif-
ferent applied electric fields

B 5. FESMNEIA TS 300 K B AT E 24

6 45 IR AE 300 K N E i3 15,000 Oe F, FmMAIRLTEEE M 5404k, R
SRTLAE A0 SR R ARG SR B = AR R, ER AR ERMERI R R . 7E 0~2 kV/em (1)
JLFE N, R SE A IR, 0~1 kViem M — AN R MR/ ME, 1~2 kViem XEFT LT, 2
kV/icm LLJG A4k AR W B, (EASRIREAE. . 3@, MAMINHEIATE E = 1 kViem i, AR (k5 5
HI2E AL 2 AM/Me=q = 7.3%
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Figure 6. Relationship between magnetization and applied elec-
tric field of composite film at room temperature
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Figure 7. Hysteresis loop of PMN-PT
[ 7. PMN-PT RYyHaiH[E14%
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Figure 8. M-T diagram of the samples under different electric

and magnetic field conditions
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