
MANUFACTURING METHOD OF 'C-LASS SUBSTRATE FOE. MAGNETIC DISC,  :LASS
SUBSTRATE FOR MAGNETIC DISC, AND MAGNET-C D-SC The present disclosure
relates to subject matters  contained in Japanese Patent Application No.
2007-340827 filed  on December 28, 2007, which are expressly incorporated
herein  by reference in its entireties. BACKGROUND OF THE INVENTION  1.
Field of the Invention [0001] The present invention relates to a
manufacturing method  of a glass substrate for a magnetic disc, a glass
substrate for  



a magnetic disc, and a magnetic disc used as a recording medium  of computer
or the like. 2. Description of the Prior Art  [0002] Along with advancement
of information technology,  information recording technology, especially
magnetic  recording technology has been significantly improving. A  glass
substrate which can achieve space saving, flattening, and  high density
recording and has superior flatness of the  substrate surface and substrate
strength to those of an aluminum  substrate, which has been conventionally
used, is replacing the  aluminum substrate as a substrate for a magnetic
recording  



medium such as a hard disc drive (HUD). 0003] Moreover, as density growth of
magnetic recording  1 technology is progressed, a magnetic head has changed
from a  thin film head to a magnetoresistance head (MR head) to a giant
magnetoresistance head (GMR head). Further, floating amount  of a magnetic
head from a substrate has been narrowed from 8nm  to about 6 nm. In a
magnetic head mounting such a  magnetoresistance element, there may be a
case where a head  crash or thermal asperity occurs as a trouble unique to
such  a head. 



[0004] Thermal asperity is a trouble which causes a reading error  when a
magnetoresistance element is heated by adiabatic  compression of air or by
contact by a magnetic head when the  magnetic head is in float flight and
passes above minute  convexity or concave portion on a magnetic disc
surface.  Therefore, extremely high-level smoothness and flatness are
required on the surface of a magnetic disc for a magnetic head  mounting a
magnetoresistance element. Moreover, if a magnetic  layer is formed while
dust or a foreign matter adheres on the  glass substrate surface, a convex
portion is formed. Therefore,  high level cleaning to prevent dust and to
remove a foreign  



matter so that a convex or a concave portion is prevented is  required for
the glass substrate. [0005] Under the above-mentioned circumstance,
importance of  smoothness on a substrate edge surface has been recognized.
As  an inspection method for smoothness of a glass substrate, there  is
known a method using an automatic optical inspection  apparatus (ACT ), an
optical surface analyzer (OSA) or the like  to judge whether or not there is
an extraneous matter or concave  or convex problem by irradiating light on
the surface of the  2 glass substrate. The existence of the problem is
detected by  



strength or displacement of reflected light or the like (e.g.,  refer to the
Patent Document lj. [Patent Document 1] Japanese Unexamined Patent
Publication No.  2007-256133 10006] There may be a case where a foam,
unmoltenglass component,  inclusion such as platinum or zirconium is
included inside a  glass substrate in a manufacturing process. Because the
inclusion exists inside the glass substrate and does not exist  on the
surface of the substrate, the inclusion does not  influence the smoothness
of the surface of the glass substrate.  Therefore, the inclusion does not
influence the quality of the  



glass substrate and does not cause a head crash or a thermal  asperity.
[00077 However, according to a technique described in the Patent  Document
1, it is not possible to distinguish between a concave  or convex problem
included in the surface and inclusion.  Therefore, the inclusion which does
not influence the quality  of a glass substrate was misjudged as defective
and a glass  substrate including the inclusion was discarded as a defective
item having a possibility to cause a head crash or a thermal  asperity.
SUMMARY OF THE INVENTION  



[0008] Therefore, the present invention aims at providing a  manufacturing
method of a glass substrate for a magnetic disc,  a glass substrate for a
magnetic disc, and a magnetic disc which  3 can improve yield of a glass
substrate by distinguishing between  an inclusion generated in a
manufacturing process of a glass  substrate and a concave or convex problem
included in the  surface of a substrate. [0009] To solve the above-mentioned
problem, a typical  configuration of a manufacturing method of a glass
substrate  



for a magnetic disc according to the present invention is a  manufacturing
method of a discotic glass substrate for a  magnetic disc having an inner
hole at the center including: a  substrate condition measuring step for
irradiating light to a  substrate and measuring either or both of strength
and  displacement of a light reflected from the substrate; a defect  inner
surface position specifying step for specifying an inner  surface position
of a defect included in the substrate on the  basis of either or both of the
measured strength and  displacement of the light; a surface defect judging
step for  judging whether or not a defect with specified inner surface
position is on the surface of the substrate on the basis of the  



number of images formed at an inner surface position by an image  forming
means; and a non-defective judging step for judging  whether or not the
substrate is non-defective on the basis of  a result of the surface defect
judging step. [0010] According to the above-mentioned configuration, inner
surface position of a defect can be specified, whether or not  the specified
defect is on the surface can be judged on the basis  of the number of images
obtained by the image forming means,  and it becomes possible to judge
whether or not the defect is  a true defect. Therefore, a substrate
including an inclusion  4 



which has been judged as defective will not discarded and it  becomes
possible to improve the yield. `00111 Another typical configuration of a
manufacturing method  of a glass substrate for a magnetic disc according to
the present  invention is a manufacturing method of a discotic glass
substrate for a magnetic disc having an inner hole at the center  including:
a substrate condition measuring step for irradiating  light to a substrate
and measuring either or both of strength  and displacement of a light
reflected from the substrate; a  defect inner surface position specifying
step for specifying  an inner surface position of a defect included in the
substrate  



on the basis of either or both of the measured strength and  displacement of
the light; a surface defect judging step for  judging whether or not a
defect with specified inner surface  position is on the surface of the
substrate on the basis of the  distance to the defect measured by a distance
measuring means  at the inner surface position; and a non-defective judging
step  for judging whether or not the substrate is non-defective on  the
basis of a result of the surface defect judging step.  [CC12] According to
the above-mentioned configuration, inner  surface position of a defect can
be specified and whether or  not the specified defect is on the surface can
be judged on the  



basis of the distance to the defect obtained by the distance  measuring
means and it becomes possible to judge whether or not  the defect is a true
defect. Therefore, a substrate including  an inclusion which has been judged
as defective will not  discarded and it becomes possible to improve the
yield.  [0013] 5 The image forming means may be an optical -microscope.
[0014] Thus, it becomes possible to easily judge whether the  defect is
included in the surface of the glass substrate or is  an inclusion by
counting the number of images, that is, number  



of focal points. For example, if there is a defect on the  surface, number
of the focal points is two whereas the number  is four in case of the
inclusion. [0015] The distance measuring means may be a focal point type
ultrasonic sensor. [0016] Detecting reflected wave in the focal point type
ultrasonic sensor enables to measure distance from a bottom  surface to an
upper surface (surface) of the glass substrate.  That is, if the defect is
included in the surface of the glass  substrate, distance from the bottom
surface to the upper surface  



exceeds a range of a predetermined value and if the defect is  an inclusion,
the distance is within the range of the  predetermined value. Therefore, it
becomes possible to easily  distinguish whether the defect is included in
the surface of  the glass substrate or is an inclusion. [0017] The light
reflected from the substrate in the substrate  condition measuring step may
be either or both of a scattering  light and a diffracted light. [0018] If
either or both of the scattering light and the  diffracted light are
measured, it becomes possible to detect  



a defect or an inclusion of 0.1 u m` or so. 6 [0019] To solve the
above-mentioned problem, a glass substrate  for a magnetic disc according to
the present invention is  manufactured by the above-mentioned manufacturing
method of a  glass substrate for a magnetic disc. [0020] To solve the
above-mentioned problem, a magnetic disc  according to the present invention
includes at least a magnetic  layer formed on a surface of a glass substrate
obtained by the  above-mentioned manufacturing method of a glass substrate
for  



a magnetic disc. [002-] A configuration element on the basis of a technical
idea  of the above-mentioned manufacturing method of a glass  substrate for
a magnetic disc and explanation thereof can be  applied to the glass
substrate for a magnetic disc and the  magnetic disc. [0022] According to
the present invention, it becomes possible  to improve yield of a glass
substrate by distinguishing between  an inclusion generated in a
manufacturing process of a glass  substrate and concave or convex defect
included in a surface.  



BRIEF DESCRIPTION OF THE DRAWINGS The various features of novelty which
characterize the  invention are pointed out with particularity in the claims
attached to and forming a part of this specification. For a  better
understanding of the invention, its operating advantages,  and specific
objects attained by its use, reference should be  had to the accompanying
drawing and descriptive matter in which  7 there is illustrated and
described a preferred embodiment of  the invention. [=IG. 1] An explanatory
view explaining a defect on a main surface  



of a glass substrate for a magnetic disc. [FIG. 21 A flowchart for
explaining a flow of a manufacturing  method of a glass substrate for a
magnetic disc according to  an embodiment. [FIG. 3] An explanatory view for
explaining a measuring method in  a substrate condition measuring step.
[FIG. 4] An explanatory view for explaining a defect which can be  detected
by a detector unit of a surface defect detection unit.  [FIG. 5] 



An explanatory view for explaining a measuring method in  a surface defect
judging step. The Best Mode for Carrying Out the Claimed Invention  [0023]
Hereinafter, a preferred embodiment of the present  invention will be
explained in detail with reference to attached  figures. Dimension,
material, and other specific numeric  values are just examples for ease of
understanding of the  invention and the present invention is not limited
thereto if  not otherwise specified. Here, in the present application and
drawings, same reference numerals are denoted to elements  having
substantially sarr.e function or configuration to omit  



redundant explanation thereof and an element which is not  8 directly
related to the present invention is not shown in the  drawings. -0024' As a
result of a keen discussion by the inventors of the  present invention on a
defect detected by a conventionally  carried out inspection method to
inspect smoothness of a glass  substrate for a magnetic disc, the inventors
found out that the  defects included a defect which influenced the
smoothness and  a defect which did not influence the smoothness and it
became  possible to improve yield by judging whether or not the defect  



influenced the smoothness to carry out defective/non-defective  product
checking and completed the oresent invention. [0025] That is,
conventionally, before a glass substrate was  shipped, a light was
irradiated on a main surface of the glass  substrate for inspection to judge
whether or not the glass  substrate was a defective oroduct. However, when a
defect of  a glass substrate, which was judged as defective by the checking
to irradiate light, was checked in detail, it was found out that  the defect
did not exist on the main surface. [0026] Then, the inventors made a
research on a spot judged as  



defective by the inspection in which light was irradiated and  found out
that an inclusion existing in a glass substrate was  also regarded as
defective in the inspection in which light was  irradiated. The inventors
also found out that an inclusion  judged as defective by the inspection in
which light was  irradiated did not actually influence the smoothness of the
main  surface of the glass substrate. [0027] 9 Therefore, the present
embodiment includes a surface  defect judging step for further inspecting a
spot judged as a  defect in an inspection in which a light was irradiated,
and  



non-defective judging step for judging whether or not the glass  substrate
is non-defective on the basis of a result of the  surface defect judging
step. Explanation thereof will be given  below. 0028] First, a glass
substrate for a magnetic disc according  to the present embodiment will be
explained. FIG. 1 is an  explanatory view explaining a defect on a main
surface of a glass  substrate for a magnetic disc. [0029] The
above-mentioned glass substrate for a magnetic disc  has a discotic shape
and an inner hole is formed at the center  



thereof. Then a glass substrate 100 for a magnetic disc  includes a main
surface 110 which becomes a recording and  replaying area of information, an
edge surface 120 orthogonal  to the main surface 110, and a chamfering
surface 130  interveninc between the main surface 110 and the edge surface
120. Here, because there may be a case where a boundary between  the edge
surface 120 and the chamfering surface 130 becomes  vague in the
later-described edge surface polishing step, it  is assumed that the present
invention includes a case where the  edge surface 120 and the chamfering
surface 130 are integrated  to configure one curved surface. [0030] 



The main surface 110 is an area for recording and replaying  information and
therefore is substantially smooth so that a  recording head can float and
run. However, in a process of  10 




