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CLAIMS

1. A magnetic disk substrate being a disk-shaped subsirate and having a
generally flat main surface, an end face, a chamfered face formed between th

of the main surface, wherein:

when measuring said offset portion of said subsirate at 12 pg
in a circumferential direction of said substrate, a change in magnijtde of the
offset of said offset portion is 5nm or less.

2. A magnetic disk substrate according to claim 1, whfrein an extreme
portion where rising or lowering is maximum in said offsetfortion is located at
substantiaily the same distance from a center of said sybstrate.

3. A magnetic disk substrate according to clagn 1, wherein, in said main
surface, a circularity of a circle formed by an-extrefme portion where rising or
lowering is maximum in said offset portion is 6¢fum or less.

4. A magnetic disk substrate accordig{ to claim 1, wherein:

said substrate has a circular hole j its center, and

in said main surface, a concenjficity between a circle formed by an
extreme portion where rising or lowgfring is maximum in said offset portion and
said circular hole is 1200pm or |

5. A magnetic disk su#trate being a disk-shaped substrate and having a
generally flat main surface £n end face, a chamfered face formed between the
main surface and the engfface, and an offset portion, at a periphery of the main
surface, raised or lowgfed with respect to a flat surface, other than the periphery,
of the main surface herein:

said offsef/Hortion is formed over the entire circurnference of said

to itgfouter diameter.

6. A magnetic disk substrate being a disk-shaped substrate and having a
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generally flat main surface, an end face, a chamfered face formed between the
main surface and the end face, and an offset portion, at a periphery of the main
surface, raised or lowered with respect to a flat surface, other than the periphe

of the main surface, wherein:

said offset portion is formed over the entire circumierence of said’
substrate, and

in said main surface, a circularity of a circle formed by an exjfeme portion
where rising or lowering is maximum in said offset portion is 600wh or less.

7. A magnetic disk substrate being a disk-shaped substrate and
having a generally flat main surface, an end face, a chamfeyéd face formed
between the main surface and the end face, and an offsejportion, at a periphery
of the main surface, raised or lowered with respect 1o gflat suriace, other than
the periphery, of the main surface, wherein:

said offset portion is formed over the entirg/Lircumierence of said
substrate, and

said substrate has a circular hole in itf center, and

in sald main surface, a concentricjfr between a circle formed by an
extreme portion where rising or loweripg is maximum in said offset portion and
said circular hole is 1200um or less

8. A magnetic disk substpate according to any one of claims 510 7,
wherein a change in magnitudg of ofiset in said offset portion is 5nm or less.

8. A magnetic disk gdibstrate being a disk-shaped substrate and having a
generally flat main surfagé, an end face, a chamfered face formed between the
main surface and the ghd face, and an offset portion, at a periphery of the main
surface, raised or loyfered with respect to a flat surface, other than the periphery,
of the main surfagé, wherein:

said offglt portion is formed over the entire circumference of said
substrate, a

a ghange in magnitude of offset in said offset portion is 5nm or less.

10. A magnetic disk substrate being a disk-shaped substrate and having a
gepkrally flat main surface, an end face, a chamfered face formed between the
fain surface and the end face, and an offset portion, at a periphery of the main



80

surface, raised or lowered with respect to a flat surface, other than the periphery,
of the main surface, wherein:

a magnitude of offset of said offset portion is substantially uniform over jhe
entire circumference of said substrate,

11. A magnetic disk wherein at least a magnetic layer is formed off the
substrate according to any one of claims 1, 5, 8,7, 9 and 10.

12. A magnetic disk according to claim 11, wherein a touch-down height is
4nm or less.

13, A magnetic disk device mounted with the magnetig/disk according to
claim 11 or 12.
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CLAIMS

1. A magnetic disk substrate being a disk-shaped substrate for use in a
magnetic disk and having a main surface, an end face, and a chamfered face formed
between the main surface and the end face,

the main surface having a flat surface and an offset portion, the offset portion
being raised or lowered with respect to the flat surface,

the offset portion being located at a periphery of the main surface and formed
between the flat surface and the chamfered surface, wherein:

when a distance from a center of the disk-shaped substrate to the end face in
a radial direction of the disk-shaped substrate is 100% and two points are set on the
main surface at positions of 92.0% and 97.0% from the center, a distance from a
virtual straight line connecting the two points to the offset portion in a direction
perpendicular to the virtual straight line is defined as a maximum offset value, and

when measuring the maximum offset value at 12 points per 30°in a
circumferential direction of said substrate, a change in magnitude of the maximum
offset value is 5nm or less.

2. A magnetic disk substrate according to claim 1, wherein an extreme portion
where rising or lowering is maximum in said offset portion is located at substantially
the same distance from a center of said substrate.

3. A magnetic disk substrate according to claim 1, wherein, in said main
surface, a circularity of a circle formed by an extreme portion where rising or
lowering is maximum in said offset partion is 600um or less.

4. A magnetic disk substrate according to claim 1, wherein:
said substrate has a circular hole in its center, and

in said main surface, a concentricity between a circle formed by an extreme
portion where rising or lowering is maximum in said offset portion and said circutar
hole is 1200um or less.

5. Amagnetic disk substrate being a disk-shaped substrate for use in a
magnetic disk to be mounted to a magnetic disk device and having a main surface,
an end face, and a chamfered face formed between the main surface and the end
face,

the main surface having a fiat surface and an offset portion,

the offset portion being located at a periphery of the main surface and formed
between the flat surface and the chamfered surface, the offset portion being raised




with respect to the flat surface, wherein:

when a distance from a center of the disk-shaped substrate to the end
face is 100%, an extreme portion where rising is maximum in a radial direction in
said offset portion is located in a range of 92.0 to 97.0% from the center, and

when measuring the extreme portion at 12 points per 30° in a circumferential
direction of said substrate, a change in radial position of adjacent extreme portions is
0.3mm or less.

6. A magnetic disk substrate being a disk-shaped substrate for use in a
magnetic disk to be mounted to a magnetic disk device and having a main surface,
an end face, and a chamfered face formed between the main surface and the end
face,

the main surface having a flat surface and an offset portion the offset portion
being located at a periphery of the main surface and formed between the flat surface
and the chamfered surface, the offset portion being raised with respect to the flat
surface, wherein:

an extreme portion where rising is maximum in a radial direction in said
offset portion is located in a range of 92.0% to 97.0% from a center of said disk-
shaped substrate when a distance from the center of the disk-shaped substrate to
the end face is 100%, and

in said main surface, a circularity of a circle formed by the extreme portion is
400um or less.

7. A magnetic disk substrate being a disk-shaped substrate for use in a
magnetic disk to be mounted to a magnetic disk device and having a main surface,
an end face, and a chamfered face formed between the main surface and the end
face,

the main surface having a flat surface and an offset portion the offset portion
being raised or lowered with respect to the flat surface,

the offset portion being located at a periphery of the main surface and formed
between the flat surface and the chamfered surface, wherein:

said substrate has a circular hole in its center, and

when a distance from a center of the disk-shaped substrate to the end face in
a radial direction of the disk-shaped substrate is 100% and two points are set on the
main surface at positions of 92.0% and 97.0% from the center, a concentricity
between a circle formed by an extreme portion where a distance from a virtual
straight line connecting the two points to said offset portion in a direction
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perpendicular to the virtual straight line is maximum, and said circular hole is
1200um or less.

8. A magnetic disk substrate according to any one of claims 5 to 7, wherein a
change in magnitude of offset in said offset portion is 5nm or less.

9. A magnetic disk substrate being a disk-shaped substrate and having a
main surface, an end face, and a chamfered face formed between the main surface
and the end face,

the main surface having a flat surface and a lowered portion,

the lowered portion being located at a periphery of the main surface and
formed between the flat surface and the chamfered surface, the lowered portion
being lowered with respect to the flat surface, wherein:

when a depth of the lowered portion from the flat surface is specified at a
position spaced by a predetermined distance from a center of the disk-shaped
substrate, a change in depth is 5nm or less in a circumferential direction of the disk-
shaped substrate.

10. The magnetic disk substrate according to claim 9, wherein,

when a distance from the center of the disk-shaped substrate to the end face
is 100%, the position spaced by the predetermined distance is located in a range of
92.0% to 97.0% from the center.

11. The magnetic disk substrate according to claim 9, wherein the change in
depth in the circumferential direction of the disk-shaped substrate is a difference
between maximum and minimum when the lowered portion is measured at 12 points
per 30° in the circumferential direction.

12. A magnetic disk substrate being a disk-shaped substrate for use in a
magnetic disk to be mounted to a magnetic disk device and having a main surface,
an end face, and a chamfered face formed between the main surface and the end
face,

the main surface having a flat surface and an offset portion, the offset portion
being raised or lowered with respect to a flat surface, the offset portion being
located at a periphery of the main surface and formed between the flat surface and
the chamfered surface; wherein:

when a distance from a center of the disk-shaped substrate to the end face in
a radial direction of the disk-shaped substrate is 100% and two points are set at
positions of 82.0% and 97.0% from the center, a circularity of a circle formed by an
extreme portion where a distance from a virtual straight line connecting the two
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points to said offset portion in a direction perpendicular to the virtual straight line is
maximum is 600um or less.

13. The magnetic disk substrate according to claim 12, wherein the extreme
portion is measured at 12 points per 30° in a circumferential direction of the disk-
shaped substrate.

14. A magnetic disk wherein at least a magnetic {ayer is formed on the
substrate according to any one of claims 1, 5, 6, 7, 9 and 12.

15. A magnetic disk according to claim 14, wherein a touch-down height is
4nm or less.

16. A magnetic disk device mounted with the magnetic disk according to claim
14 or 15.

17. A magnetic disk substrate being a disk-shaped substrate for use in a
magnetic disk to be mounted to a magnetic disk device and having a main surface,
an end face, and a chamfered surface formed between the main surface and the end
face,

the main surface having a flat surface and an offset portion, the offset portion
being raised or lowered with respect 1o the flat surface,

the offset portion being located at a periphery of the main surface and formed
between the flat surface and the chamfered surface, wherein:

when a distance from a center of the disk-shaped substrate to the end face in
a radial direction of the disk-shaped substrate is 100% and two points are set at
positions of 92.0% and 97.0% from the center,

when measuring an extreme portion, where a distance from the virtual straight
line connecting the two points to the offset portion in a perpendicular direction to the
virtual straight line is maximum, at 12 points per 30° in a circumferential direction of
the disk-shaped substrate, a change in radial position of the adjacent extreme
portions is 0.3mm or less. ‘

18. A magnetic disk substrate being a disk-shaped substrate and having a
main surface, an end face, and a chamfered surface formed between the main
surface and the end face,

the main surface having a flat surface and a raised portion,

the raised portion being located at a periphery of the main surface and formed
between the flat surface and the chamfered surface, the raised portion being raised
with respect to the flat surface, wherein:

when a height of the raised portion from the flat surface is specified at a
position spaced by a predetermined distance from a center of the disk-shaped
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substrate,

a change in height in a circumferential direction of the disk-shaped substrate
is 5nm or less.

19. The magnetic disk substrate according to claim 18, wherein the position
spaced by the predetermined distance is located in a range of 92.0% to 97.0% from
the center of the disk-shaped substrate when a distance from the center of the disk-
shaped substrate to the end face is 100%.

20. The magnetic disk substrate according to claim 18, wherein the change in
height in the circumferential direction of the disk-shaped substrate is a difference
between maximum and minimum when the raised portion is measured at 12 points
per 30° in the circumferential direction.

21. A magnetic disk substrate being a disk-shaped substrate and having a
main surface, an end face, and a chamfered surface formed between the main
surface and the end face,

the main surface having a flat surface and a lowered portion,

the lowered portion being located at a periphery of the main surface and
formed between the flat surface and the chamfered surface, the lowered portion
being lowered with respect to the flat surface, wherein:

when a depth of the lowered portion from the fiat surface is specified at a
position spaced by a predetermined distance from a center of the disk-shaped
substrate,

a change in depth between the adjacent lowered portions in a circumferential
direction of the disk-shaped substrate is 1.55nm or less when the lowered portion is
measured at 12 points per 30° in the circumferential direction.

22. A magnetic disk substrate being a disk-shaped substrate and having a
main surface, an end face, and a chamfered surface formed between the main
surface and the end face,

the main surface having a flat surface and a raised portion,

the raised portion being located at a periphery of the main surface and formed
between the flat surface and the chamfered surface, the raised portion being raised
with respect to the flat surface, wherein:

when a height of the raised portion from the flat surface is specified at a
position spaced by a predetermined distance from a center of the disk-shaped
substrate,

a change in height between the adjacent raised portions in a circumferential
direction of the substrate is 1.55nm or less when the raised portion is measured at
12 points per 30° in the circumferential direction.




