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Abstract

We have studied diffusion behavior of NiFe/Ag bilayer deposited by on silicon Ion Beam Sputtering
methods. The diffusion behavior of NiFe and Ag in NiFe/Ag thin film is analyzed by Medium Energy Ion
Scattering Spectroscopy. For samples without Ta underlayer, silicides such as Ni-Si or Fe-5i were
formed at Si substrate and NiFe interface. In contrast, Ag predominantly diffused into the NiFe layer
probably through their grain boundaries for Ta underlayered samples.
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o] Al AEL #EEy] 98t Si/NiFe 1004/ TECH A}¢] model 3.0-1500-100 ion source) &
Ag 40A, Si/Ta 20A /NiFe 200A /Ag 40A ¢ viut 1000 eVEA 1 mA/cm® AL AF WEE ALE
& Z23 & 7+ A Ho| thate] 270C ol el &= gt 719 Yol st A ERE BxHoR
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olg st EAE3E dojuA st Age i AT 7 8 2 A o] Fo] 7Hs @ B holderd] B}22
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utabel] o & A go] Ma Ao g o] Fol 4= glofof Z 718 Yol 2 ks FAE F ALEF rota-
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Zlo] ¥l 52 A= <13le] NiFe20A /Ag40A tf Ni-Fe #&utehe F3sioivh = F3E daavte
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Fig. 1 MEIS spectrum of as-deposited Si/NiFe 100
A/Ag 40 A bilayer film.
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Fig. 2 MEIS spectrum of as-deposited and anneale-
d Si/NiFe 100 A /Ag 40 A bilayer at 360 C
for 1 and 4 min.

HA =d 27] SHFd A tHate] AlHE 12

g4 0] 22 NiFeZdl| of

#ax3tal o). o] 2]t NiFeZd

At A= ZHAaE NiFeZ 9 Si7|# g9 8
1

5=}

g

e Yel L Qi) o] 83 NiFed o] Sivize] &
A% B4ke Ni-Si, Fe-Siztd] silicided 344w
A 2 Aoz o gso] A o]#f g Siz NiFed]
Pl F4s5HA ol

ol o] dAelef ofsf vl $-
F Bt o] NiFeZd| tfd A
g FEe] fheE EHE AE F76) uet
| <5 2 477e] AH gl 2
g NiFeZ9] 4tgt Zx 7has 127k 93 9

H §- ulofair). o] E EYw
dolAe] Wk Si 71 W22 NiFeZe #ito]
dAe AEE AR wet AlgE oz A s
= Aol ol 7] FAH Ni-Si, Fe-Si7t9] sili-
cide &9 2]&}e] NiFeZe) Si 7)9 29] Fito]
A2 0.2 o] FolAA] F&g& e A Hrt Fo
WAl ol At B35 oA ol gt ¥kl d

ol Zolst Wb A4 FA ST gAs. 0n

[#2

Sizh NiFezte] whgo] fusln old@ wgoz
QUste] WA WA o] DA gl FAs)

o3t % QUrks ARLE BT 4 gioh

3.2 Si/Ta20 A /NiFe200 A /Ag40 A

Si Al el A 9] silicide BAE 9JA| sle NiFe
o} Age] A o5 &t A% e BE3)) 98}
of Ta s}x12& 223 & NiFe 200A, Ag 40A S
Z2ksl9d ol NiFel00A /Ag40A urute] Ta &= =
& ST HE FAYA o] Abgt Bpx A4
4 NiFel00A S FA 7} Tad & #als) A Az
SEA dor g Ta Fof 9 4 o]29] g
o] NiFes} AgZ 3t 3 ]o] veluiAl Ao upeby
NiFe}t AgZo] &7} oj#t}. o9} 22 ol%i
FAVA] o] & &t BBEAA NiFes}t AgZ:
Fel& 7 A= E NiFeo] $71& 2004 0.2 %7w
A AAE %ﬁ%}ﬁt} Fig. 3¢ Si/Ta20A/
NiFe200A /Ag40A Hhite] 27] 2 Ao o
o)Zl o]-& g 3% o]t} Si/NiFel00A /Agd0
F35 oA e} #o] NiFeZzm}
& 5 2 Ta A2
NiFe/AgAlA A2 xpol 7t
A g%oy Fh ol
straggling E7YF o2 13l Ta 3A]Fd) 2%

8i/Ta 20A/ NiFe 200A / Ag 40, As-deposited
T T T T T
100 b - 125” H' 100 KeV Scattering 4
ideal case

il S \ﬁs“ ]

20 NiFe

Aq‘ j

88 90 92 94 %6
Eneray (KeV)

Fig. 3 MEIS spectrum of as-deposited Si/Ta 20 A
/NiFe 200 A /Ag 40 A bilayer fim.
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Fig. 4 MEIS spectrum of as-deposited and anneale-
d Si/NiFe 200 A/Ag 40 A bilayer at 300C
for 30 sec, 3 min, 13 min and 23 min.
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