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S1'31r2](Corning glass) 71% 9]ol] o] 2] TP O A& W (Ta)/sH|E (Conetic; NiFeCuMo) Ht2tel] thaf W3] o]
E3le A58 EAY a9E ARIETE B3 IYSS ST wol I A1 WEke g oS3 IRl A7)A
& FowRE A& BAEI IS WS el wet MR Hlwsiick Ta BFEEe] FAP7L 5 nmelal sde whe
o] T} 50 nm wol] BARL 0.12 0eC 2 Akom, MH 3|2E|2A| 2 FAoN B A8k (e 12 x 10'02 $53 <
Ade] BAS 7T AR Wzt AR |AY 231 H (GMR-SV; giant magneoresistance-spin valve)lt A7 JEI'EH A
HMTJ; megnetic tunnel junction) Bf2Fp2oA ZHiF0 R AxPde] E/do] 9gh sy viks: A8 = e 7Fsds &
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FHOf - MHE, U (NiFeCuMo) HHe}, BAE, AAby, B4

AA7 gl g APgeEe] EAS Zke AR (soft
magnetism) BPERS 7sl= Ao] AARPS) okl Q3
TESEolth. APdEERS Alxsle WPHS tiAlAoE o]
FEHoU vl ER e o] ok A ApdE Azt
A9 FF F HiTpermlE ET|= FepCoxZrBiCuy,
finemetZ E2]= Fess5Si35sBoNb;Cuy, metalglass® E2]=
CogsFesNiSijsBy, conetic AAZ B8]+ NigFe;sMoy 2Mny sSiy
So) 943 AP BHE FASRE WEke AL 9
i ol2wl FEHo] e & oE A o T
HAZ0](permalloy)Z E]= NigFey, Hi-Mu80Z &&=
NigFejssMogMnys, superpermalloy= E7]= NigFei;sMoy»,
FUE(conetic)>Z E2]= NiyFe,CusMo, 5°] 3k o
A BAS fAlske W AR feiMe rER
2HE]T FEAS BHoE AN

AP IAE 383 oEAIEHlA AAEe] AAASE 10
kHZZKA S o= dide 36, 29 Al Het
1 em@] 35S ZH=thH AARRT) AAEE dsk= €7
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A1 S 7| = ATH2) 7HE 1 HolA =025 3
B 1pTellA 1 mT7HA] 271 EélleS 2= A KAE
o] Feil= tiAIF R B, S=2A0lE A, AR
o, A=A A (superconducting quantum  interference
device; SQUID) A=A 5o St} o] 3t AMEL et
& AlzdolH, 1x¥a qnlgo] Qe 3, 4] SFARE
InT~1 mT AFgFe] A=s SA4Y + J= 1 2P
AMES Z7P7F Aol A3d9st #ulgo] 7Fssin, AMR
(aisotropy magnetoresistance), GMR(gaint magnetoresistance),
TMR(tunneling magnetoreistance) AAS 7Wdsh= A7}
A FARE A7 K] TS, 6],

1% W (bulk) 1] T8 APIA] A5 tigk vixske
2 Table 1o YERARITE. A2 AEQ] Zvge] 29,
HIRESHE-2-20,000~100,0009S HLRITH7]. o]=4] s14|E] B}
2ol thgh AP B8 Al dAqtshke Aol Zast
o}, B A= 7972 (Coming glass) 712 ol o]le®] &
PP o2 A|ZEE BHZ(Ta)/=HE (Conetic; NiFeCuMo) B}
ol tia] WHFel sk =Y uieke] A} 4
A &HE 2APRIAT g FUYSS SIS W 17k
g A1 ke R golEa s AN FHoER
H 4 BAEs s ggs e il wet A=
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Table I. Magnetic susceptibilities of three type magnetic bulk

materials
Type Materials Magnetic susceptibility (x)
Bismuth 0.9999986
Diamagnetic Paraffin 0.99999942
materials Wood 0.9999995
Silver 0.99999981
Aluminium 1.00000065
Paramagnetic Nikel chloride 1.00000079
materials Beryllinum 1.00004
Manganese sulphate 1.0001
Nikel 50
Cast iron 60
Cobalt 60
Machine steel 300
Ferromagnetic Typical ferrite 1,000
materials Transformer iron 3,000
Silicon iron 4,000
Pure iron 4,000
Mumetal 20,000
Superalloy 100,000
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Fig. 2(a), (b)x= glass/Ta(5 nm)/NiFeCuMo(15 nm)/Ta(5 nm)
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Fig. 1. XRD patterns for the glass/Ta(t)/NiFeCuMo(15 nm)/Ta(5
nm) films; (a) non-buffer Ta(t=0nm), and (b) buffer Ta(t=
5 nm).
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Fig. 2. (a) Easy AMR, (b) hard AMR loops, (c) out of-plane
Hall resistance curve, and (d) in-plane Hall resistance curve
for the glass/Ta(5 nm)/NiFeCuMo(15 nm)/Ta(5 nm) film. The
coercivities of in-plane and out of-plane AMR curves are
measured (a) and (b), respectively.
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Fig. 3. Thickness dependence of the 4-probe resistance and
H_. of conetic thin films for the glass/Ta(5 nm)/NiFeCuMo(t=
5 nm~50 nm)/Ta(5 nm) film prepared by ion beam deposition
(IBD).
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Fig. 4. Easy axis MH-loops for the glass/Ta(t)/NiFeCuMo(50 nm)/
Ta(5 nm) films; (a) non-buffer Ta(t=0nm), and (b) buffer Ta(t=
5nm). Here the coercivities for (a) non-buffer and (b) buffer
are 0.25 Oe and 0.12 Oe, respectively.
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Fig. 5. Annealing temperature dependent of the coercivity H.
(filled rectangular) and 4-probe resistance (open rectangular)
for the glass/non-buffer/NiFeCuMo(10 nm)/Ta(5 nm) film. The
time of annealing treatment is 1hr at temperature and the
AMR curves are measured by four-probe method at room
temperature.
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Soft Magnetoresistive Properties of Conetic Thin Film Depending on Ta Buffer Layer
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The property of soft magnetism for the Corning glass/non-buffer or buffer Ta/Conetic(NiFeCuMo)/Ta prepared by the ion beam
deposition sputtering was studied. The effect of crystal property and post annealing treatment depending on the thickness of Conetic
thin films was investigated. The coercivities of Conetic thin films with easy and hard direction along to the applying magnetic field
during deposition were compared with each other. The coercivity and magnetic susceptibility of Ta(5 nm)/Conetic(50 nm) thin film
were 0.12 Oe and 1.2 x 10, respectively. From these results, firstly, the Conetic thin film was more soft magnetism thin film than
other one such as permalloy NiFe. Secondly, the usage of soft magnetism Conetic thin film for GMR-SV (giant magneoresistance-spin
valve) or MTJ (Megnetic Tunnel Junction) structure in a low magnetic field can be possible.

Keywords : buffer layer, Conetic(NiFeCuMo) thin film, coercivity, soft magnetism, post annealing treatment
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