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Table 1. Target notations, heat treatment conditions
and composition of various permalloy targets.

Target  Annealing Temp. Cooling Composition
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Table II. Texture, texture coefficient and grain size
of permalloy targets used

Texture Average
Target  Texture Coefficient Grain Size (ym)
A (110)[001] 2.8 -
B ’ 2.4 -
C . 2.3 -
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E . ~10 4.46

o d @ ®l Ael gl Wizigtelol of& f718 (110)
(001] A=< 2z el x glovt ofdalExr}
450, 530 C& Tolx|m Al A== A+ (texture coef-
ficient, TC)& W7kgtaiAdee] 2.8004 2.4, 2.322 oF
744 Zhaskn Qo ubd A LR ol Abell A ol dald
D, E ¥ ebAEEL A Ao o8] AgzA]e] glo] 9
gsts] v TC ZE2 oF 1.02 vehligle}. chat ofd &g &
57} € E elAlee] B AAHE) o 4.46 gz A
D el E] 4.02 ym B} okt 2mz ko] AAY A
Aol Aolut AL & 4 St

Fig. 12 A4 Ao doiuix] &2 A, B C eMAEE
ALgslel EqiA® 3005 400Woll4l Az sz o] 2
alol] gloiA] o2 o wslol wE RalH ] wshE v}
ehdl Zeleh, watE el Wike el Eol| mhe} oFgke) xtol
= glxjut iAld o2 1 ~5 mTorre of= ¢t =#H4lol
A 2 gke Vel e 2 ~ 5 mTorrel 271004 7+4
0.10 Oe ©]3t2] uf-$ & w2 LS el iet.

Fig. 2= AAA o] dod D9} E eHAES ALUE
7390} uAE ] WS vepd Aoz wxEe 5 e




KATEE D eHIE Azzae] szl vhute] vy &) ... g - s - A3 - A3F - AT - 3e)S
/manl L AL | ] —Jrror Ty —
i)\ 30 ’: 0WEI'=400W"_' — 30 - 5D terget ower = 40 ~4
9 25 [ |- o Brarget ] g 25 - O- E target .
@ 20| |--A- Ctarget A = n
g A 5 20 - o]
w 15fF S 15} .
2 1of c\\ e 1| .
Qo - \ ‘O g -
g L A \p---%-. :‘;’ n ]
(&) b | (&) - .
Jfaal N y/ I tasanal
30 |- 30 _ .
< 25 r-syy— - Power = 300W
o |- o Btarget ] O 25[ [-O Etarget =
8 20 | |--A- Ctarget . [)] 20 =
5 2
uw 15F - S 15f .
g wf A 2 wof :
o - 5
- - K -4 i p— -
8 A \y.--Ox 8
© 0_//“---1 bttt sl o e N ol
0.1 1 10 01" 1 10

Ar Pressure (mTorr)

Fig. 1 Coercive force as a function of Ar pressure for
A, B and C targets,
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Fig. 2. Coercive force as a function of Ar pressure for

D and E targets.
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Fig. 4 Effective permeability as a function of Ar
pressure for D and E targets.
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Fig. 5 Dependence of magnetostriction of permalloy
thin films on the Ni content.
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function of Ar pressure for E target,
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Table . Internal stress, saturation magnetostriction,
coercive force and effective permeability (1IMHz) of
permalloy thin films fabricated with A and E targets.

PAr
Target ) 05 1 2 5 10 2
Properties

o(GPa) | -07 -037 -044 O
Ax107%) |~-05 ~0 ~0 ~0 ~0 -

A He(Oe) | 120 029 033 010 112 145
pe(lMHz) | 40 1780 2380 2810 30 3%
o(GPa) | -03 -042 -040 -009 060 075

. AT |~-10 ~0  ~0 ~L0 ~15 ~20
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we(lIMHz) | 60 1%0 60 4% 60 -
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Table V. Minimum coercive forces and maximum
permeabilities of permalloy thin films fabricated with
various targets

300W 400 W
Tuget| Ar Presswe  He(O) pe(IMHz)| Ar Pressure  HeOe) pel1MHz)

Al 2mTor 010 2,280 SmTort (.10 2,800
SmTorr 0.08 2,340 5mTorr 0.07 2,580
2mTorr 0.20 2,670 2mTorr 013 1,930

5mTorr 0.05 2410 ImTorr 0.23 1,800
5mTorr 0.15 1,580 1mTorr 0.5 2,000
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Permalloy films were deposited by an RF magnetron sputtering method using several different targets
which had been cold-rolled and annealed at various temperatures to give different microstructure and
texture. The grain refinement occurs at high temperature annealing due to recrystallization and
subsequently the initial (110) target texture transforms to the random texture. The coercive forces of
thin films fabricated using targets which are not recrystallized are below 0.2 Oe in the Ar pressure range
of 1 ~5 mTorr and the lowest coercive force achieved is 0.07 Qe. The low value of coercive force, 0.25
Qe, is only obtained at the sputtering conditions of 400 W and 1 mTorr, and 300 W and 5 mTorr when
recrystallized targets are used. The internal stress changes from compressive to tensile as the Ar press-
ure increases, the stress-free being at 5 mTorr. The changes of coercive force and permeability can be
well interpreted by the differences from the composition and the internal stress.



