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NiFe/IrMn3ESIEOBI TSI

Magnetic Properties of NiFe/IrMn Exchange-Coupled Films
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The magnetic properties of NiFe/IrMn exchange-
coupled films were investigated. The exchange-
coupling field (Hex) of a thick (>150A) IrMn sample
decreased as a result of annealing, but was not
affected by annealing for a second and third time.
The magnetization curves of samples with low
blocking temperatures moved toward the O field and
shrank along the field axis during successive
measurements. The Hex of the as—deposited sample
increased after deposition. These phenomena suggest
that the spin structure at the interface between IrMn

and NiFe fluctuates at room temperature.

Key words: spin-valve, antiferromagnetic film, IrMn,
exchange coupling

1. (FU®IC

TGRS N— RT 1 A7 EBOHRSREED LRI, B
Ay RIZENIFe(/$—< 01 BEO B TERSHEIIAMR ZhE
R U7RSIEFIMR) ANy BN ST S, E2, MRAY
R& D HRERHH ERVBEDES NS ERRESHEHIGMR) %)
BERWZAE NIV T Ny ROFEFEERRASE RS ED 53T
B, TTICETEMDIAE > TS, AEZ /LTy RO
FEREIZBWTIISGRIEEATRIOZERTEE TH D, TNETIZ
FeMn, NiO, NiMn, PtMn, PdPtMn, RhMn, IrMn73. & O#F
BMREENT0E ", ZOR TREAIE£DIrMniE, 100 ALL
TITE< U TH BRI 2R, BUBERELEE L, KRELAL
WS ETHA(He0 HF5 1D, Ha NPT BIRE(T Oy F 247
B DE, RN RN SR EARE T Tna".

ARFZETIIRARAER R - U CIrMniZi:H U, NiFe/IrMn3¢
HIEABOMSEEOERICBI 2 2FE N SIrMn RO RTRIC
DWTEEL<KEL7Z

2. REAE
SBIOVERTTEZ LI TR T. DCY 7% O 2\ 5@ %
ANT, o UTalG0 A) & A\ ¥ IE LTI H 5 AHM Iz,
NiFe(50~200A) & IrMn(30~200 A) 2 &1 1 (400e) THR

ARG BRERFS  Vol. 23, No. 4-2, 1999

B L7, BRIERTERERZLEI5.0 X 10 Torr & L, A/ YAr#
AJERNiFelizBWTidl.bmTorr, IrMnizBWTiZ10mTorr
EUT= "y MOMAIINISOFe20at%, Ir1 5Mn85at% TH
%,

LA EOTHIETYERLL 758 B O BRSO H SRR (He &
T (Hee) %, IREREREREIEHV SM) & VW CRIAZ, B
IW3EZRAGH T = )VFE AW, BWEEEEZ 230°C, H29813
1.0 X10 " Torr BUF, RERIIRIERRES & FIATEIZ8000e ZEIAN
U7z, 72X RAER, SETEEWETEM), Auger & 70 CHYILE
REOFEIORERE - TR

3. HWRBLUER

3.1 IrMniRE&ES

FREE AR LT BTN, A NV EORE N &
DELREND. £ 2 TIrMnOBE#30~200 A £ TS BHe
EHee DI M JETRHERAFIE 237~ NiFe OBEIZ100 AIZEE L
7o RGNy ROESE 7O 2B T 3R & IREWUE TR
BBT=0, MKEEOMEENSRD 55, 2 T, R R
RITE R LR U 7z, 7272 U SR 3 B & L7

BLHERI(Fig. 12) OHe A IrMnEATE < 72 512 DN TR & 1T
WL, #9100 ALLUF CRBIZIA U7z, Heeld, HexdRIBIZIRD
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Fig.1 He and Hee vs. IrMn thickness (a) before
and (b) after annealing.
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Fig. 2 Annealing effect on Hex : (@ Hex Vs.
annealing time, (b) Hex vs. annealing cycles.
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KDMNZNHDOD, KDERE CTHeIRZNTHD, K180°CT
Yoizies. LS, IeMnd#Oikls 0 EWEEloAA7 T
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Fig. 3 Hex and Hee vs. temperature : (a) NiFe
(10 nm)/IrMn(9 nm), (b) NiFe(10 nm)/IrMn
(20 nm).

Fig.41Z, AL i O NiFe(100 A)/IrMn(80 A) D AL ith
F 1 0[ElEEGE CHIlE L 7= Aond . i@l dssR oy, L—7
ORERIES & Uls BIEEREDIET Z&ICe A7) 2 2 )—
A3 7 U
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Hex DK, FEHC SR L -5 B BRI N
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WTOEFHNEIC K A Hex DZUER. B AR - 12 EEREIC L 5
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Fig. 4 Successive hysteresis loops of NiFe(100 A)
/IrMn(80 A).

100 77T 7717 17 7717734
- Jd32
90 ]
- [ < ]
ég L — 3()8:E
=~ g0 ] —
5 F 1o §
T - 7 &
L =% ]
70 ex > 156
_ | —e—H ]
i ce ]
60 L N WO T T T N N T Y-V’

123 4586 7 8 910
Number of cycles

Fig. 5 Hex and Hee vs. the number of cycles.
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Fig. 6 Schematic illustration of the spin structure.

HEBEZLND. - MnD A AR[001]FmZEmm < Z &M
IS NTHDY, SEWERL EENILL DEEL T 5.
IrMnidNiFe EAHEES L0 SR 5720, as depo. JREET
VSO A E AT L D EHNRS OAERFD ERES 5 (Fig.6a).
LinL, BYLHEE A g EIrMn BB Cla&E Tt T )1
FIZE D001V ARZERT S T B0 AL AL LD FE) S
&, FOBMTHeHE T T 5 (Fig.6b). —F, IMnASENEREN T
I Mn DL EA T AN F—DVINE <, FIEORHHE S HFER
ANCREN=0IZ, BUUIRETEL TH A U HaEIE LT, Hex
=X APIALRY
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Fig. 7 Time dependence of Hex and He of NiFe

(50 A)/IrMn(90 A). Solid symbols (B @) indicate
Hex and Hee after annealing.
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S 51T, 2 & FERRAERD R AR & OBE THRED AL
IREEDNTNBFHILE U T, HePBRIEER N SRR = DI
DNTEMTL LW BIRENBRZEZFEALL /- Fig.7iZ
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OHex SRRIEEEOES T Uz, Fig LIRS L 312, IrMn s
80 AR TIIEMIERIH THaVBME L 72N Z & 5, NiFe(50
A)/IrMn(90 A) DFRIEEED 5 DHe DEENNIEWIFRC & - T4k
DIND T EDVTING, EIFERIERIT K D Hed N U721, Hex
DR IR LT

BIENSE TIOBRATZ L DI, Hexd TS 2B ORRIR VIR L
I K BHe D EORETAL, IMn OED I/ N &> TRE
<BEizo Tz UL LRSS SHo MBI 2 BI803, HEhne
\ZZENH B HOOIMn OIRI AT RSNz

ZDEDNTHaAVINE <T2 BB ERE 72 2 BSNFERACH
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BNDIN, TS OFEL WA Z A LEEAS I T, UL
SWTIHEE TEHIZIND Z &5, STHEAFEOA Y S
AN F—BTITZHE 23S < DIREEVVFEL, TN S DIREE
MBI H72DITHaA ML T s E TR NS,

4.F&8

NiFe/IrMnASHSEEIEIC BN T, Hex 2R3 A EWIEEOR SRS
HexDIRERFEOR T Mn OIERICAE < B2 5 T &
Iz,

IrMnAYEVEATTIE, BV 2 EEIET 5 EHad T
M, ZOEER - FEHEETET 2 ST TOEICRS &R
WE LTz, ZOBSRSEIERTR & bICBRIE -,

IrMnOIEEIZE 57T, as depo. DitEHOH A ERIEE A S ]
EEBITHNT S Z &R RINE LT COBSIIEWEE AT S
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