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Magneto-optical Properties and Aging Effects of TbFeCo Thin Films Prepared with
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Abstract The TbFeCo films were prepared at the various deposition conditions using a facing targets
sputtering system. The magneto—optical properties were strongly dependent on the deposition condition
and composition. XPS and AES analysis of the as—deposited films showed that only Tb and Fe as the
forms of stable oxides in preference to Co were present up to about 3.2 nm depth from the film surface.
However, pure Th, Fe, and Co started to appear below about 3.2 nm depth from the surface. With fur-
ther aging, the iron oxide layer was stabilized, whereas the internal oxidized region grew from the sur-
face toward the substrate. The thermal stability of the films was dependent on the substrate material
and sputtering power, where the films deposited on the glass substrate at the lower sputtering power
showed higher thermal stability.
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Fig. 1 Principle of facing targets sputtering method.
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Fig. 2 Schematic diagram of the mosaic target
used in FTS.
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Fig. 3 Variation of deposition rate dependent on
the sputtering power. ( The distance between tar-
gets is 10.5¢m)
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Fig. 4 Change of M,, H,, and &, as a function of Tb
content in Tb.Feyw. «Cow thin films.
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Fig. 5 Polar Kerr hysteresis loop of the Th::FesCoio
film.
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Fig. 6 (a) Irregular VSM result and (b) Auger
depth profile in TbFeCo film prepared with FTS.
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Fig. 7 (a, b) XPS Spectra of O and Fe in the as~deposited film and (c, d) aged film for 42 hrs.
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Fig. 8 Depth profile of oxygen in the TbFeCo thin
films according to aging time.

o, @2 (1) F9o] Frldle AL &
Utk (1) 799 F71 28 A& A7)
o2t A Az gled, oy e
A& Z7] BHO] A3 & X7} ofF F A3
dojrta, o] AbstEo] A9 WA Az
o] B3t 283 alef utuhy Alsle &%
= Ad =841 d$E Yvig}. 29 89
Avhe ohee] 23 9, 119 Alx el 1}
ehue iz o] A& 279 FAY AU)H
4] wztg 3 dos) Fu g

£3E 2 power® 7Hz} 200, 400 W 83
B3 glo]  Corning glass$lel] Alztx
ToFeCo #ah& A& Aejslge o A& 4
Zbell @8 H(t)/H(0)9) Wsle 28] 9¢



4% AHE -

gt 94714 H(0)= A&d Hel &
el z H(t)e tAZF A28 $8 F9 H
%e vebdcoh o] AfE By 200 We| &
e8] powerZ A ZF uhto] A]A A[7ke|
w2 H(t)/H(0)9] #H37F Mok ol ¥
103} o] =g AFEEZE 15 mTorr, 2HE
g power’} Ztzt 200 H 400 WellA A==
TbhFeCo ®er& AES (Auger electron spec-
troscopy )& £3}lo depth profiled #& A}
2 A9 £ ok 264 200 W2 2
Be 3 Afele 400 W2 2HEHHYS
5 Afro whet Yol Eajste Ak
o] of 20 E WE A& & F Uk o=
deposition rate®] z}o|2 qlaled 200 W A%
400 We -8t 5o FA9 b Alx
sted Aee Alzke]l o 2wirt & ¢ T
9)x, Ao E chamber g AtA o AHS
g F e AIZE AHeR HojA Axd
uhubo] AbAgke] 2v) Hx FriEch o] Ab:
= XPS 4 A¥ F g Ao A
Ax o § 9l5o]l AHH Tboxide el 2
Qt A& A EskA ol 200 W 73§71 400
W A$Ed o ge A" Tb AbshEo]
EA8t1, o] Ab3}Eo] A|AA] X5 3] HY
< 3l dAe = H(t)/H(0)9 #H3tE
HA ste Ao At "o

Corning glass¢} PC7| %] 400 WE TbFe-
Co dtutg Mz F A& AL o A
FA| 7ol whE H(t)/H(0)e WHat= 1% 11

100 120

b 20 40 60 80
Aging time (hours)

Fig. 9 Time dependence of the normalized
coercivities of TM-rich samples at different sput-
tering powers. Aging temperature was 100°C.
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