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2. &lEYY

lon-beam sputtering system@2 &'20 A glass/[Si, Tal0~40 nm)]/NiFe(12 nm)/FeMn(10 nm)/NiFe(7
nm)/Sidt glass/Ta(5 nm)/Si(10 nm)/[NiFe, Co, CozsFers(10 nm)]/Ta(5 nm)e CtELUURXE HHGHALH
xJ| 222 8.0x10™° Torr0ICt. lon gun® beam voltage/current= 800eV/6.0mAOID Ar 2 1.2x107™
TorrOICH, ES&82 202 Sj, Ta0l 0.16 A/s, NiFe, coFe, CoJt 0.07 A/s, FeMnOl 0.12 A/sOICt. 300 Oe
O CIDIXIE Bl0 SEUSH, 500 Oe QUIIKE &HMl 400 TE S A2t So @XMt RLH X-ray S &

H(XRD), XJNMHE XD HESA2H(VSM)0 S8 22 2FIPX, AIIME D2i0 I SH8 EFoN
Ct.
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Fig. 12 Si® Ta seed layer® SME 40 nmMX SIHAIAZ0 et NiFe(bottom, 12 nm)/FeMn(10
nm)/NiFe(top, 7 nm) trilayer® & HTHOHAMS LDE2eEE 20 ECH Si seed layer@ sample2 Si 40 nm
Ol W& ZE 2 (bottom)0l 40 OeZ K XNEUSLL, Ta seedtl ZR0H = Ta 15 nmUlAd 40 nmZ FHIt &
L0l et REZEZ0] 110 oellAd 60 ce2 2A0IUCH NEZEHO| topd ERYU Si FHIE 30 nmZz
ZIIEOI M2 205 Oell A 3000eDtXl BALIAOLL, Ta2 15 nm¥ 0§ 270 OeOiA 40 nm2 SHIANS
M 125 OeZ =25l YO/ BCt. Si2 Tall seed fayer®! C&E=terol XRD patterng 28 Si2l ELIt Tas

ZALREC0 NiFe2 FeMn (111) X9 peak 2SIt O 2otH UEIS 20 [4], seed layer? SHIt St
et & &2 (111) FXRIF S0 200 LIEHGCH &8 Sigt Ta & 229 WEZESE9 X0IJF oA

Fig. 2= €H™eal 20 Wwe [Si, Tald nm)]/NiFe(12 nm)/FeMn(10 nm)/NiFe(7 nm)/[Si, Ta(5 nm)] Ci
S2UNAM topY WEAB N bottomS WEHIZE RO VIS PHEC. €Ml 8% E 300 TE SIHAA
Ta seed CIB Y2 top NBZSHS &4 250 OcllM HEBH D, bottom WEZBEHZ2 100 CellA 80 Oe
2 42t ZABU2M, NiFelt FeMn(111) peak& shift ZIXl S UCH U*EHE Sigl B2, topl nHZEH2
200 CTOA 220 OeOlAl 460 Oe2 220l EJI6I% 2B, bottome NEBEH ST 300 CTUHA 140 CeMXl
E0toIACH. dedLl, 250 C Ola 2 SFE 4 AUC. AXE L&t Siicide 5 S22 5 HIE Fototd
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Ch. NiFe(111)dt FeMn(111) peaks %It ZE0 e 52 2T 2 S6IO. 0/AH2 NipSIe AR &
22 & %It NiFelt Fe-Si alloye HECQ 2128 O X3 Y| R0, NiFel BZ {X2F Heldb NigSi
silicideg] gradual d&E Edll 24oteE HE Ll EU. delAd 250 T OJANHASY top REZEES0 AMet
Xz N2 NiFe/Si HOHMAM 2H3| XHotAI21E= NiFe layerst silicidedt 2Z56HJ1 MR0ICH Fig. UM %
Ol Si/NiFell SOI¥E X SEHE 286tI| 2ok Si/Co%t Si/CoFe £9 €& SUE HIWGIACH HHE D
fcc(111) peak? 2T E =29 Si/CoFe bilayerdt Si/NiFelt Si/Co2CH €F QHEA0 &N H LI2 A8 ¢
% QACH 0l 2= AF-coupled FM/SI/FMEt Schottky FM/Si junction? & O L& &7 E JIM2C0H
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Fig.2. (2) Hexat the top and bottom interfaces and (b) the angles of {111)

XRD peaks of Si, Ta (5 nm)/NiFe {12 nm)/FeMn (10 nm)/NiFe (7 nm)/Si, Ta {5

Fig. 1. Exchange biasing fields (Hex) at the top
(solid line) and bottom (dot line) interfaces of NiFe
(12 nm)/FeMn (10 nm)/NiFe (7 nm) multilayers as a
function of thickness of Si and Ta seed layer

500 55
5
a00 || ® Ta = s Ta
Q
e 45.0
“
o 300 g
o a
™ = "
mﬂ) 200 E NiFe(111) .
'S 445 PREL_SRORRY T T ‘e
. [ N s
100 - .::::";;;;‘:;::..‘.‘.-w"" = '
IR AiRie SEREERY IRREEN -1 CegeeeBe @8
Hey(bottom) < FeMu(111)
0
T T 4490 T T v T
0 100 200 360 4 100 200 300
Annealing Temp erature (C) Annealing Temperature (°C)

Fig. 3. (a) The shitted angles of fcc (111) peaks and (b) the sheet resistance in the multilayers
of Ta (5 nm)/Si (10 nm)/Co, NiFe, CoFe (10 nm}/Ta {5 nm) as a function of the annealing
temperatur.
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nm) multilayers as a function of the annealing temperatur



