E13% B4y 7 ¥ o EaA ¥ ® Vol.13 No.4
1999 4 8 § CHINESE JOURNAL OF MATERIALS RESEARCH August 1999

7}‘5*/:{@*55(‘1 N iO/ Nig;Feig WEE
RO B0 *

HHE X B Fihw HiEF
X BTE R B HHER
(4B T k)

L
(RWAE)

W B AMEEERAEESESFRA NiO/NisiFero SURM, MARREY (Hi) B3 HH
FRETHRBATIT. BH T IRBBS NiO/NiFe SUBMIHA W, SRRV, REMSIRT N
BREREN EI AR B, MNP, MBS, REEAERE NiO fgmu R NiFe gy
XFRAMZBMEEAABRGYA. % 56kA/m pRkH+FM&H# NiO(50nm)/NiFe(25nm) SR
e S FA S Ho % 1.9kA/m, Z$ME% Hex % 2.6kA/m, SRR T. % 150 C, Mi-EHE
Ts % 230 C.

XA RERE  FEN ZBERY
S8 0484, TM271

INFLUENCE OF DEPOSIT MAGNETIC FIELD
ON PROPERTIES OF NiO/Nig, Fe;g
DOUBLE-LAYERED FILMS

QIU Jinjun** MO Zan LI Zuoyi ZHENG Yuankai WU Dandan
PENG Zilong XIONG Rui HU Zuoqi
(Dept. of Electronic Sci. & Tech., Huazhong University of Sci. & Tech., Wuhan 430074 )

MO Shaopo
(Wuhan University)

ABSTRACT  Double-layer NiO/NiFe films was prepared by rf magnetron sputtering. The ef-
fects of deposit magnetic field (Hge) on magnetic properties of the films were studied. The result
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showed that increasing the deposit magnetic field would improve the squareness of hysteresis loop,

decrease the coercivity and increase interlayer exchange coupling. The Hc and Hgx are strong depen-
dent on the thickness of antiferromagnetic layer NiO and ferromagnetic layer NiFe. The Hc of NiO
(50nm) / NiFe(25nm) double-layered film deposited in a magnetic field of 56 kA/m at room temperature
was 1.9 kA/m and Hgx was 2.6 kA/m. Its Tc and Tp were 150 T and 230 T, respectively.
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NiFe, R &REEHKIf FeMn. FeMn & BAEL, RERE, MM, SRAHEE% HEEME NO RAK
KL, RAREHT E AR, LEERRE, MRS, AHKE, X Nife BABRNXEMEIER,
FAERHUBILEE TP, BEEERR NO BE, M—MHRREkREE NiFel! LIES HH, XERFNER
JEFERL (40kA/m) Bk 5] LIESBEEA R R, 2 CHF ARSI SMNE ERRH A BRI .

T 1% SRR B 4S NiO/NiFe JURME, EH WM, FAREZERT 1x10-*Pa. fil% NiFe
AR R NigiFero WA SR, #4& NiO BEMA NiO SR, DBEHESSIANKEZE. EXZRTRY, R
K, EHRIEFREARL 2 ), ARG L FBE ] kA e /. L AP {E A 19 kA/m 1 56 kA/m FIFHIER
B3, WSt NiO B Ar SEN 0.4 Pa, BETTIE 150W, NiO RERSAY B BE A1 R (0 505 18 i SR BUE R Y 0.173
nm/s. J&4t NiFe Bt Ar ACE 0.45 Pa, BRSTTH3 Y 200 W, NiFe BT EEE & B {ORE 8 I BUER W 0.500
nm/s. FEYERRHE SR B A 1 42 ol LA JE U .

FRERERBRT (VSM) W RSUS R B RS E &%, WRROHTATTHE, BEFHNEET ST
B, IRRRGE, SREYRREGN T TRRRGE, MEFE L 0E TURESE RS R
K F ST, WREEEZRS 300 C @AY, FAXE TR (XPS) T NiO K{LEN SR
4.

M5t @ 1% NiO/NiFe NEBMERMHEL. HA WRBSTTTHH) MEK Wik
T s FARKEREL, EEERLE. KRS He 2 4kA/m, XEHREY Hex(~1.6 kA/m) MFH
WA He. .

M 2 %% 19 kA/m B} NiO 50nm/NiFe 15 nm XUR M BRHEME LK, WiRREHIEE RRUG T
HREETRARG . S (BX) BRWETLEF, REMGESSET HMFRETXBRETH. 5
HWERP OUMEMRAETN TS, He Ml Hex #% 3.5 kA/m.
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Fig.1 Hysteresis loop of NiO (50 nm)/NiFe" Fig.2 Hysteresis loop of NiO/NiFe deposited

(15 nm) without deposit field in deposit field
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A& 3 2y NiO/NiFe N ERE R FHMEMBM ER. HRMBWS He K 2.3 kA/m, XEMREY Hex H 44
kA/m, MERKFHFRS. HWEE 1. 2 3, FESMIEREG M, TSR SRS S He B/b, L8R
&% Hex MK, FHEKNELEHABNE. ETRREGHE NiO R+, FEiEL NiO/NiFe 5 H 4 B iR A
BEVLAME, FERSCHR (7 BTl g 4MER (compensated) R, fEAFHRZ NiFe 57BN F ERE MY
%, WXBMEY Hex X% EFEREL NO RN B WEER/ NEEMNE B3 NiFe H4TILIE
H, BTSRRI S He X FHE NiFe BH) He. SMIERBEHRA, NiO B F 4 B R - —2
RS, HAER THREZ NiFe f78K, B Hex 8K, $THLEA—ES#E T RUZ M R ERE.
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B 4 R Art W4T Smin REZIME, B2 NiO B (BE Y 30 nm) §Y6H FREHAE (XPS). XF Niys/2
HEAT4H 4GS, 856 eV . 854eV . 852.5 eV =AMENFISTTF Ni f Ni® , Nit2 | Nitd Z#ft3s, FIAKE
BUTH BT & & (RFESHH) 2510 28.9% . 45.2% . 25.9%, ZF{rSH RA Nit? § NiO i B iefE
(111) E R PEREMEHER], SHE4RMY (111) ENE B REHES AR, BERIANRERE ©, 70 NiO R
FEMSEARRE, FFE N 1 Nitd R, ATEM T NiO(50 nm)/NiFe(15 nm) W EBRIXHMRE FHHIK

)N,

B 5 T, JERRE N 56 kA/m B, XU SHH 1 BE NiO JEBE Y3 b 8 R o, (B4 IHEBERL /.
% NiO BT 25 nm B, XEMWEYH Hex HF, 25 nm HIEFEE. REMENERN 1, XEBEH
BB RO W/ NTT /D, M SUR R B R/ NI — I AR, HF S Tk L B T BE B R T R B
BB, ZX3CAY NiO fEH O M1 Ni (R FHZ /T 11, B te XF C.L.Linl* #) 156 nm. FERTFIEFEE
Bf,” Hex BE# NiO JEEEAHINTTE RIS HEH K, NiO EE AT 50 nm, Hex AR/, (RGN 56 kA/m
B, SUZRERY He M Hex #RBE NiFe JE B3 b0 B iAsba/ (B 6), NiFe 2R B4STH A MRBSTILE M
B, BEH NiFe JEEERYHEIN, BT PTG F Ak, BT He M Hex MWD,  Hex WEREER/DTE&
tire BERGEHE 4.

B 7 %8, REBGY 56 kA/m i, SUZRERY He BEEEER L ATRIERE/D, LB ERT 230 C
g, H. BAART. Hpx AEBTH 26 kA/m &
EITREZ] 150 THY 0.24 kA/m, BEBTHZ 230 C

BBME, 150 C YR T, 230 CHRILERE To. 7 24
Hex MBS C.HLail® FrBMEREM, BT g
1 To MUMGH. EATRIAGREE T HEE 16
W, Hex ECMEE 1 - T/T. KBRER (T M Tc 3 ]

o

BHAEEE), ARATFXR 7. YEEFRTRLEE 0.8
B, Hpx N%®, Hc Z&FZAR%Z. HBEST Ts A, x
NiO ¥ NiFe BT+ RIE K.
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BB B A T IE. HTE R B U Y 7 NiO(50 nm)/NiFe(25 nm) #5151 He
RO E LA ELE, BUNGTS, IR BAATEA. A HEL Y Hex SEEHNER

RERYER NiO F4kBYER NiFe 598X SRR Fig.7 H. and Hgx of NiO(50 nm)/NiFe(25
B X BARE AR .

nm) vs temperature
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