
33 WHAT IS CLAIMED IS: 1.    A press-molding die comprising: a base
material, an intermediate layer formed on a surface of the base material
and a protective layer formed on the intermediate layer, wherein
the base material comprises an inorganic oxide;         the intermediate
layer comprises a material that adheres to both the base material and the
protective layer and is heat resistant at high 



temperatures wherein the die is used; and        the protective layer
comprises at least one metal film selected from the group consisting of
tungsten (W), platinum (Pt), palladium (Pd), rhodium (Rh), ruthenium (Ru),
iridium (Ir), osmium (Os), rhenium (Re), tantalum (Ta) and alloys thereof.
wherein said intermediate layer comprises...... in the protective layer. 2.
The press-molding die according to claim  1, wherein said base material
comprises an inorganic oxide including silicon oxide or aluminium oxide as
a main component.  3.    The press-molding die according to claim 1,
wherein said base material comprises an inorganic oxide that is a glass
including silicon dioxide as a main component and at least one material
selected from the group consisting of aluminium oxide, magnesium oxide,
zinc oxide, alkali 



metal oxide and alkaline-earth metal oxide.  4.    The press-molding die
according to claim 3, wherein said glass has a glass transition temperature
that is at least 50[err]C higher than that of a glass to be press-molded.
5.    The press-molding die according to claim 1, wherein said base
material comprises at least one material selected from the group consisting
of quartz glass and monocrystal alumina.  6.    The press-molding die
according to claim  1, wherein said intermediate layer comprises at least
one material selected from the group consisting of titanium (Ti), vanadium
(V), chrome (Cr), zirconium (Zr), niobium (Nb), molybdenum (Mo), hafnium
(Hf), tantalum (Ta), tungsten (W) 



and alloys thereof.                                                34
7.    The press molding die according to claim  1, wherein said
intermediate layer comprises  a component that is included in the base 



material and a component that is included in the protective layer.    8.
The press-molding die according to claim 1, wherein            said base
material comprises an inorganic oxide including     aluminium oxide as a
main component;            the protective layer comprises at least one
metal film of the group     consisting of tungsten (W), platinum (Pt),
palladium (Pd), rhodium (Rh),     ruthenium (Ru), iridium (Ir), osmium
(Os), rhenium (Re), tantalum (Ta) and     alloys thereof; and
the intermediate layer comprises a mixture of at least one     aluminium
compound selected from the group consisting of aluminium oxide     and
aluminium nitride with a component of the protective layer.   9.  The
press-molding die according to claim 1, wherein 



said base material comprises an inorganic oxide including silicon     oxide
as a main component;            the protective layer comprises at least one
metal film of the group     consisting of tungsten (W), platinum (Pt),
palladium (Pd), rhodium (Rh),     ruthenium (Ru), iridium (Ir), osmium
(Os), rhenium (Re), tantalum (Ta) and     alloys thereof; and
the intermediate layer comprises a mixture of at least one silicon
compound selected from the group consisting of silicon oxide, silicon
carbide    and silicon nitride with a component of the protective layer.
9.  The press-molding die according to claim 1, wherein said surface of
the base material has an average roughness of less than 5nm.  10.       The
press-molding die according to claim  1, wherein  the 



intermediate layer has a thickness of 0.1 - 5 [err] m.  11.    The
press-molding die according to claim 1, wherein the protective layer has a
thickness of 0.05 - 3 [err] m.  13.   A manufacturing method of a
press-molding die comprising the steps         



35    of:            machining a surface of a base material comprising an
inorganic oxide    precisely to an inverse shape of a glass article by at
least one of the    techniques selected from the group consisting of
grinding, cutting, lapping,    polishing and dry etching;
forming an intermediate layer on the surface of the base material by    a
wet deposition process of electroplating or electroless plating or by a dry
deposition process of vacuum deposition, sputtering or ion plating, which
intermediate layer is heat resistant at high temperatures wherein the die
is    used and comprises a material that adheres to both the base material
and a    protective layer comprising at least one metal film selected from
the group    consisting of tungsten (W), platinum (Pt), palladium (Pd),
rhodium (Rh), 



ruthenium (Ru), iridium (Ir), osmium (Os), rhenium (Re), tantalum (Ta) and
alloys thereof; and           forming the protective layer on the surface
of the intermediate layer    by a wet deposition process of electroplating
of electroless plating or by a dry    deposition process of vacuum
deposition, sputtering or ion plating           wherein  said intermediate
layer comprises .... that is included in the    protective layer. 13.
The manufacturing method of a press-molding die according to claim 12.
wherein said base material comprises an inorganic oxide including silicon
oxide or aluminium oxide as a main component.  14.      The manufacturing
method of a press-molding die according to claim 12   wherein said base
material comprises an inorganic oxide that is a glass    including silicon
dioxide as a main component and at least one material 



selected from the group consisting of aluminium oxide, magnesium oxide,
zinc oxide, alkali metal oxide and alkaline-earth metal oxide.  15
The manufacturing method of a press-molding die according to claim 14.
wherein said glass has a glass transition temperature that is at least
50[err]C higher than that of a glass to be press-molded.  16.      The
manufacturing method of a press-molding die according to claim    wherein
said base material comprises at least one material selected from    the
group consisting of quartz glass and monocrystal alumina.  17.   The
manufacturing method of a press-molding die according to claim   



36  12. wherein said intermediate layer comprises at least one material
selected     from the group consisting of titanium (Ti), vanadium (V),
chrome (Cr),     zirconium (Zr), niobium (Nb), molybdenum (Mo), hafnium
(Hf), tantalum     (Ta), tungsten (W) and alloys thereof.      19.   The
manufacturing method of a press-molding die according to claim 



13, wherein said intermediate layer comprises a component that is included
in the base material  and a component that is included in the protective
layer.  18.        The manufacturing method of a press-molding die
according to claim     13. wherein            said base material comprises
an inorganic oxide including    aluminium oxide as a main component;
the protective layer comprises at least one metal film of the group
consisting of tungsten (W), platinum (Pt), palladium (Pd), rhodium (Rh),
ruthenium (Ru), iridium (Ir), osmium (Os), rhenium (Re), tantalum (Ta) and
alloys thereof; and            the intermediate layer comprises a mixture
of at least one    aluminium compound selected from the group consisting of
aluminium oxide    and aluminium nitride with a component of the protective
layer. 



19.    The manufacturing method of a press-molding die according to claim
19. wherein            said base material comprises an inorganic oxide
including silicon    oxide as a main component;            the protective
layer comprises at least one metal film of the group    consisting of
tungsten (W), platinum (Pt), palladium (Pd), rhodium (Rh),    ruthenium
(Ru), iridium (Ir), osmium (Os), rhenium (Re), tantalum (Ta) and    alloys
thereof; and           the intermediate layer comprises a mixture of at
least one silicon    compound selected from the group consisting of silicon
oxide, silicon carbide    and silicon nitride with a component of the
protective layer.     20.   The manufacturing method of a press-molding die
according to claim 



12.  wherein           the surface of the base material after machining has
an average    roughness of less than 5nm;
37             the intermediate layer has a thickness of 0.1 - 5 [err] m
after forming on      the surface of the base material; and 



the protective layer has a thickness of 0.05 - 3 [err] m after forming on
the intermediate layer.   21.    The manufacturing method of a
press-molding die according to claim  12.   wherein the surface shape of
the base material after machining is an     inverse shape of a substrate
for a magnetic disk.  22.         The manufacturing method of a
press-molding die according to claim     2l.   wherein the shape of the
substrate for the magnetic disk has at least one     fine pattern selected
from the group consisting of texture, pre-groove and     servo pattern.  23
The manufacturing method of a press-molding die according to claim   12
wherein the surface shape of the base material after machining is an 



inverse shape of an optical element.    24.   A manufacturing method of a
press-molding die comprising the steps     of:            providing a
master press-molding die having a same shape as a glass     article to be
press-molded has;            press-molding a glass including silicon
dioxide as a main component     by the master die;            using the
press-molded glass for a base material that has an inverse     shape as a
glass article to be press-molded has;            forming an intermediate
layer on the surface of the base material by    a wet deposition process of
electroplating or electroless plating or by a dry    deposition process of
vacuum deposition, sputtering or ion plating, which    intermediate layer
is heat resistant at high temperatures wherein the die is 



used and comprises a material that adheres to both the base material and a
protective layer comprising at least one metal film selected from the group
consisting of tungsten (W), platinum (Pt), palladium (Pd), rhodium (Rh),
ruthenium (Ru), iridium (Ir), osmium (Os), rhenium (Re), tantalum (Ta) and
alloys thereof;            forming the protective layer on the surface of
the intermediate layer    by a wet deposition process of electroplating of
electroless plating or by a dry        



38      deposition process of vacuum deposition, sputtering or ion plating.
25.    The manufacturing method of a press-molding die according to claim
24, wherein said press-molded glass for a base material comprises press-
molded glass that adheres to hard metal, cermet or ceramics.   26.      The
manufacturing method of a press-molding die according to claim  24. wherein
said base material comprises a glass including silicon dioxide as      a
main component and at least one material selected from the group
consisting of aluminium oxide, magnesium oxide, zinc oxide, alkali metal
oxide and alkaline earth metal oxide.  



27.   The manufacturing method of a press-molding die according to claim
26. wherein said glass has a glass transition temperature that is at least
50[err]C higher than that of a glass to be press-molded.   28.      The
manufacturing method of a press-molding die according to claim  24.
wherein said intermediate layer comprises at least one material selected
from the group consisting of titanium (Ti), vanadium (V), chrome (Cr),
zirconium (Zr), niobium (Nb), molybdenum (Mo), hafnium (Hf), tantalum
(Ta), tungsten (W) and alloys thereof.  29.  The manufacturing method of a
press-molding die according to claim 24. wherein said intermediate layer
comprises a mixture of at least one     silicon compound selected from the
group consisting of silicon oxide, silicon     carbide and silicon nitride
with a component of the protective layer. 



30.   The manufacturing method of a press-molding die according to claim
24. wherein            the surface of the base material after forming has
an average     roughness of less than 5nm;            the intermediate
layer has a thickness of 0.1- 5 [err] m after forming on     the surface of
the base material; and            the protective layer has a thickness of
0.05 - 3 [err] m after forming on    the intermediate layer.  31.
The manufacturing method of a press-molding die according to claim    



39        wherein the surface shape of the base material after forming is
an    inverse shape of a substrate for a magnetic disk.  32.       The
manufacturing method of a press-molding die according to claim 31.
wherein the shape of the substrate for the magnetic disk has at least one
fine pattern selected from the group consisting of texture, pre-groove and
servo pattern.  



33.     The manufacturing method of a press-molding die according to claim
24. wherein the surface shape of the base material after forming is an
inverse shape of an optical element.  34.      A manufacturing method of a
press-molding die comprising the steps   of:           providing a master
press-molding die having an inverse shape as a   glass article to be
press-molded has;           manufacturing a first press-molding die that
has a same shape as a   glass article has by:
press-molding a glass including silicon dioxide as a main   component by
the master die;                  using the glass press-molded for a base
material that has a   same shape as a glass article to be press-molded has;



forming an intermediate layer on the surface of the base   material by a
wet deposition process of electroplating or electroless plating or   by a
dry deposition process of vacuum deposition, sputtering or ion plating,
which intermediate layer is heat resistant at high temperatures wherein the
die is used and comprises a material that adheres to both the base material
and a protective layer, comprises at least one metal film of the group
consisting of tungsten (W), platinum (Pt), palladium (Pd), rhodium (Rh),
ruthenium (Ru), iridium (Ir), osmium (Os), rhenium (Re), tantalum (Ta) and
alloys thereof; and                  forming the protective layer on the
surface of the   intermediate layer by a wet deposition process of
electroplating or electroless   plating or by a dry deposition process of
vacuum deposition, sputtering or ion   plating; and          press molding
a glass including silicon dioxide as a main component 



by the first die;                                                  40
using the glass press-molded for a base material that has an inverse
shape as a glass article to be press-molded has;               forming an
intermediate layer on the surface of the base material by       a wet
deposition process of electroplating or electroless plating or by a dry 



deposition process of vacuum deposition, sputtering or ion plating, which
intermediate layer is heat resistant at high temperatures wherein the die
is       used and comprises a material that adheres to both the base
material and a       protective layer, comprises at least one metal film of
the group consisting of       tungsten (W), platinum (Pt), palladium (Pd),
rhodium (Rh), ruthenium (Ru),       iridium (Ir), osmium (Os), rhenium
(Re), tantalum (Ta) and alloys thereof;       and               forming the
protective layer on the surface of the intermediate layer       by a wet
deposition process of electroplating or electroless plating or by a dry
deposition process of vacuum deposition, sputtering or ion plating.     35.
The manufacturing method of a press-molding die according to claim    34.
wherein said press-molded glass for a base material comprises press-
molded glass that adheres to hard metal, cermet or ceramics. 



36.       The manufacturing method of a press-molding die according to
claim    34.   wherein said base material comprises a glass including
silicon dioxide as       a main component and at least one material
selected from the group       consisting of aluminium oxide, magnesium
oxide, zinc oxide, alkali metal       oxide and alkaline earth metal oxide.
37.      The manufacturing method of a press-molding die according to claim
36.   wherein said glass has a glass transition temperature that is at
least      50[err]C higher than that of a glass to be press-molded.    38.
The manufacturing method of a press-molding die according to claim   34.
wherein said intermediate layer comprises at least one material selected
from the group consisting of titanium (Ti), vanadium (V), chrome (Cr), 



zirconium (Zr), niobium (Nb), molybdenum (Mo), hafnium (Hf), tantalum
(Ta), tungsten (W) and alloys thereof.    39.     The manufacturing method
of a press-molding die according to claim 34.      wherein said
intermediate layer comprises a mixture of at least one          



41     silicon compound selected from the group consisting of silicon
oxide, silicon     carbide and silicon nitride with a component of the
protective layer.  40.       The manufacturing method of a press-molding
die according to claim 34.    wherein            the surface of the base
material after forming has an average     roughness of less than 5nm;
the intermediate layer has a thickness of 0.1- 5 [err] m after forming on
the surface of the base material; and            the protective layer has a
thickness of 0.05 - 3 [err] m after forming on     the intermediate layer.
41.        The manufacturing method of a press-molding die according to
claim 



34. wherein the surface shape of the base material after forming is an
inverse shape of a substrate for a magnetic disk.  42.    The manufacturing
method of a press-molding die according to claim 41.   wherein the shape of
the substrate for the magnetic disk has at least one    fine pattern
selected from the group consisting of texture, pre-groove and    servo
pattern.  43.       The manufacturing method of a press-molding die
according to claim 34.    wherein the surface shape of the base material
after forming is an    inverse shape of an optical element.  44.    A
manufacturing method of a glass article comprising the steps of:
manufacturing a press-molding die by: 



machining a surface of a base material comprising an    inorganic oxide
precisely to an inverse shape of a glass article by grinding,    cutting,
lapping, polishing or dry etching;                   forming an
intermediate layer on the surface of the base    material by a wet
deposition process of electroplating or electroless plating or    by a dry
deposition process of vacuum deposition, sputtering or ion plating,
which intermediate layer is heat resistant at high temperatures wherein the
die is used and comprises a material that adheres to both the base material
and a protective layer, comprises at least one metal film of the group
consisting of tungsten (W), platinum (Pt), palladium (Pd), rhodium (Rh),



42     ruthenium (Ru), iridium (Ir), osmium (Os), rhenium (Re), tantalum
(Ta) and     alloys thereof; and                   forming the protective
layer on the surface of the    intermediate layer by a wet deposition
process of electroplating or electroless    plating or by a dry deposition
process of vacuum deposition, sputtering or ion    plating; and
putting a glass preform for a glass article on the manufactured
press-molding die;            heating the glass preform above the softening
temperature of the 



glass preform on the die;            press-molding the glass preform by
another die which is heated; and            cooling the glass to retrieve
it.            wherein said intermediate layer... in the protective layer.
45.    The manufacturing method of a glass article according to claim 44,
wherein said base material comprises an inorganic oxide including silicon
oxide or aluminium oxide as a main component.  46.          The
manufacturing method of a glass article according to claim    wherein said
base material comprises an inorganic oxide that is a glass    including
silicon dioxide as a main component and at least one material    selected
from the group consisting of aluminium oxide, magnesium oxide,    zinc
oxide, alkali metal oxide and alkaline-earth metal oxide.  



47.       The manufacturing method of a glass article according to claim
46,    wherein said glass has a glass transition temperature that is at
least 50[err]C    higher than that of a glass to be press-molded.  48.
The manufacturing method of a glass article according to claim 44,
wherein said base material comprises at least one material selected from
the    group consisting of quartz glass and monocrystal alumina.  49.
The manufacturing method of a glass article according to claim 44,
wherein said intermediate layer comprises at least one material selected
from the group consisting of titanium (Ti), vanadium (V), chrome (Cr),
zirconium (Zr), niobium (Nb), molybdenum (Mo), hafnium (Hf), tantalum
(Ta), tungsten (W) and alloys thereof  



the base material and a component that is included in the protective layer.
50.   The manufacturing method of a glass article according to claim 46, 



wherein            said base material comprises an inorganic oxide
including     aluminium oxide as a main component;            the
protective layer comprises at least one metal film of the group
consisting of tungsten (W), platinum (Pt), palladium (Pd), rhodium (Rh),
ruthenium (Ru), iridium (Ir), osmium (Os), rhenium (Re), tantalum (Ta) and
alloys thereof; and            the intermediate layer comprises a mixture
of at least one     aluminium compound selected from the group consisting
of aluminium oxide     and aluminium nitride with a component of the
protective layer.  51.        The manufacturing method of a glass article
according to claim 46,    wherein            said base material comprises
an inorganic oxide including silicon 



oxide as a main component;            the protective layer comprises at
least one metal film of the group    consisting of tungsten (W), platinum
(Pt), palladium (Pd), rhodium (Rh),    ruthenium (Ru), iridium (Ir), osmium
(Os), rhenium (Re), tantalum (Ta) and    alloys thereof; and            the
intermediate layer comprises a mixture of at least one silicon    compound
selected from the group consisting of silicon oxide, silicon carbide    and
silicon nitride with a component of the protective layer.  51.        The
manufacturing method of a glass article according to claim 44,    wherein
said surface of the base material after machining has an average
roughness of less than 5nm;            the intermediate layer has a
thickness of 0.1 - 5 [err] m after forming on 



the surface of the base material; and            the protective layer has a
thickness of 0.05 - 3 [err] m after forming on    the intermediate layer.
44 53.        The manufacturing method of a glass article according to
claim 44,     wherein the surface shape of the base material after
machining is an inverse 



shape of a substrate for a magnetic disk.  54.   The manufacturing method
of a glass article according to claim 53,     wherein the shape of the
substrate for the magnetic disk has at least one fine     pattern selected
from the group consisting of texture, pre-groove and servo     pattern.
55.    The manufacturing method of a glass article according to claim 44,
wherein the surface shape of the base material after machining is an
inverse    shape of an optical element.   56.      A manufacturing method
of a glass article comprising the steps of:            manufacturing
press-molding die by:                   providing a master press-molding
die which has a same 



shape as a glass article to be press-molded has;
press-molding a glass including silicon dioxide as a main    component by
the master die;                   using the glass press-molded for a base
material that has an    inverse shape as a glass article to be press-molded
has;                   forming an intermediate layer on the surface of the
base    material by a wet deposition process of electroplating or
electroless plating or    by a dry deposition process of vacuum deposition,
sputtering or ion plating,    which intermediate layer is heat resistant at
high temperatures wherein the    die is used and comprises a material that
adheres to both the base material    and a protective layer, comprises at
least one metal film of the group    consisting of tungsten (W), platinum
(Pt), palladium (Pd), rhodium (Rh),    ruthenium (Ru), iridium (Ir), osmium
(Os), rhenium (Re), tantalum (Ta) and    alloys thereof; and 



forming the protective layer on the surface of the    intermediate layer by
a wet deposition process of electroplating or electroless    plating or by
a dry deposition process of vacuum deposition, sputtering or ion
plating; and           putting a glass preform for a glass article on the
manufactured    press-molding die;           heating the glass preform
above the softening temperature of the        



45     glass preform on the die;             press-molding the glass
preform by another die which is heated; and             cooling the glass
to retrieve it.   57.      A manufacturing method of a glass article
according to claim 56,     wherein said master press-molding die having a
same shape as a glass     article is press-molded by a die that has an
inverse shape as the glass article     has.   58.    The manufacturing
method of a glass article according to claim 56,     wherein said
press-molded glass for base material comprises press-molded     glass that
adheres to hard metal, cermet or ceramics. 



59.       The manufacturing method of a glass article according to claim
56,     wherein said base material comprises a glass including silicon
dioxide as a     main component and at least one material selected from the
group consisting     of aluminium oxide, magnesium oxide, zinc oxide,
alkali metal oxide and     alkaline earth metal oxide.  60.       The
manufacturing method of a glass article according to claim 59,     wherein
said glass has a glass transition temperature that is at least 50[err]C
higher than that of a glass to be press-molded.   61.       The
manufacturing method of a glass article according to claim 56,     wherein
said intermediate layer comprises at least one material selected     from
the group consisting of titanium (Ti), vanadium (V), chrome (Cr), 



zirconium (Zr), niobium (Nb), molybdenum (Mo), hafnium (Hf), tantalum
(Ta), tungsten (W) and alloys thereof.  62.       The manufacturing method
of a glass article according to claim 56,    wherein said intermediate
layer comprises a mixture of at least one silicon    compound selected from
the group consisting of silicon oxide, silicon carbide    and silicon
nitride with a component of the protective layer.  63.       The
manufacturing method of a glass article according to claim  56,    wherein
the surface of the base material after forming has an average    



46     roughness of less than 5nm;             the intermediate layer has a
thickness of 0.1 - 5 [err] m after forming on     the surface of the base
material; and             the protective layer has a thickness of 0.05 - 3
[err] m after forming on     the intermediate layer.  64.        The
manufacturing method of a glass article according to claim 56,     wherein
the surface shape of the base material after forming is an inverse 



shape of a substrate for a magnetic disk.  65.       The manufacturing
method of a glass article according to claim 64     wherein the shape of
the substrate for the magnetic disk has at least one fine     pattern
selected from the group consisting of texture, pre-groove and servo
pattern.  66.   The manufacturing method of a glass article according to
claim  56,    wherein the surface shape of the base material after forming
is an inverse    shape of an optical element.    




