10

/\/

L~

|~ 4

L~ 3(3a,3b)

|~ 2

L —~1

FIG.1

120



—Ru

L FePt}
/A1203}
— T1N
V.
] mig
Iy Bt
QA T109
\/
[T e
\/

\/
\ N

N

\>/ %V////M/Av

N

N

‘/V

X\

¥

FI1G.2

2/20




SEM PHOTOGRAPH OF SAMPLE No. = 1-3 IN EXAMPLE 1

SU8000 15.0kV 6.7mm x400k/318nm SE(U) 100nm

FIG.3
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SEM PHOTOGRAPH OF SAMPLE No. = 2-3 IN EXAMPLE 2
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SEM PHOTOGRAPH OF SAMPLE No. = 3 IN EXAMPLE 3

FIG.S
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SEM PHOTOGRAPH OF SAMPLE No. = 4 IN COMPARATIVE EXAMPLE 1

5US000 15.0kV 7.6mm x400k/318nm SE(U) |

FIG.6
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COMPARISON BETWEEN EXAMPLE 1 AND COMPARATIVE EXAMPLES 2, 3, 5

-=<@-- TiN-Al,03 (WITH GRAIN DIAMETER CONTROL LAYER)
—}— TiN-Al203 (WITHOUT GRAIN DIAMETER CONTROL LAYER)

12
e
=
v
= 10 <
T
)
oo
N 8§ —
L.
o
A
(o
\"4
o 6 —
Ll
—
Ll
=
<
o 4 —
=
=T
o°
o
s 2
<t
o
Ll
=
0 | | | | | | |

0 10 20 30 40 50 60 70 80

Al;03 ADDITION AMOUNT (vol%)

FIG.7

7/20



COMPARISON BETWEEN EXAMPLE 1 AND COMPARATIVE EXAMPLES 2, 3, 5

==-@--TiN-Al,03 (WITH GRAIN DIAMETER CONTROL LAYER)
—N—TiN-Al,03 (WITHOUT GRAIN DIAMETER CONTROL LAYER)
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COMPARISON BETWEEN EXAMPLE 1 AND COMPARATIVE EXAMPLES 2, 3, 5

--<@-- TiN-Al,03 (WITH GRAIN DIAMETER CONTROL LAYER)
—}— TiN-Al,03 (WITHOUT GRAIN DIAMETER CONTROL LAYER)
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SEM PHOTOGRAPH OF SAMPLE No. = 5 IN COMPARATIVE EXAMPLE 2
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SEM PHOTOGRAPH OF SAMPLE No. = 6-3 IN COMPARATIVE EXAMPLE 3

5U8000 15.0kV 8.6mm x400k/318nm SE(U)

FIG.11
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COMPARISON BETWEEN EXAMPLE 2 AND COMPARATIVE EXAMPLES 2, 4, 5

-=-@-- TiN-MgO (WITH GRAIN DIAMETER CONTROL LAYER)
—— TiN-MgO (WITHOUT GRAIN DIAMETER CONTROL LAYER)
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COMPARISON BETWEEN EXAMPLE 2 AND COMPARATIVE EXAMPLES 2, 4, 5

-=-@-- TiN-MgO (WITH GRAIN DIAMETER CONTROL LAYER)
—N\— TiN-MgO (WITHOUT GRAIN DIAMETER CONTROL LAYER)
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COMPARISON BETWEEN EXAMPLE 2 AND COMPARATIVE EXAMPLES 2, 4, 5

---@-- TiN-MgO (WITH GRAIN DIAMETER CONTROL LAYER)
—N— TiN-MgO (WITHOUT GRAIN DIAMETER CONTROL LAYER)
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SEM PHOTOGRAPH OF SAMPLE No. = 7-3 IN COMPARATIVE EXAMPLE 4

FI1G.135
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COMPARISON BETWEEN EXAMPLE 1 AND COMPARATIVE EXAMPLES 2, 6
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COMPARISON BETWEEN EXAMPLE 1 AND COMPARATIVE EXAMPLES 2, 6
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COMPARISON BETWEEN EXAMPLE 1 AND COMPARATIVE EXAMPLES 2, 6

-=-@-- TiN-Al;03
—N— TiN-Zr0>
1.4E+07
m§ 1.2E+07 — -8
E; i
2 1.0e407 N \
2  8.0E+06 — \
S \
-~ v B0
o @','
S 6.0E+06 —
3
=  4.0E+06 —
)
=
S 2.0E+06 —
=
0.0E+00 T T T T T T T

0 10 20 30 40 50 60 70 80

Al203 OR ZrO, ADDITION AMOUNT (vol%)

FIG.18

18/20



MAGNETIZATION CURVE OF SAMPLE No. = 1-3 IN EXAMPLE 1
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MAGNETIZATION CURVE OF SAMPLE No. = 10-3 IN COMPARATIVE
EXAMPLE 6
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