SPECI.FICATION 1. TITLE OF THE | NVENTI ON Mol d for pr%w@a%a

mol deg gl &ss substrate for conputer nmenory by using it. ACKGROUND OF
THE | NVENTI ON This invention relates to a nold for preégp g gl ass
plates for hard disks for conputer nenory and nol ded glass_substrates for
conputer menory pressed by using it. Up to the prdsEds,SHEET e1asl Brenhar d
di sks made of al unmi num substrate coat SREGFEIFATIONet i c rut er i BERLAGEDe usefl
But because many grinding processes are required to obtain a speciited
surface roughness on_the alum num substrate, production costs are high.
I'n consi der at} on TLE, QFﬂgiEe%N¥k ¥ ect of this invention is to provide
press nolds that arsildabter tprediiaign ands pedideidedlassf aabstoagéneéss, canpuber
gl ass substrate for aoly uter . penory devices pressed by the press nolds,
both at |ow oot oY HEH‘EFJL SCRI PTI ON OF THE | NVENTI ON According to
this invention, although the nmetallic nold coated with graphite or

anor phous typf CJ; Q‘R@;R%ﬁbréﬁui’ﬁﬁck Eﬁtﬂgﬁs nitrogen ion is injected onto
t he surfaces of j ust before carbon coatlng,
and the surface | &hds dnviensies| §e|1§tﬁ%d1=%%d“01d formppsesgingi 9lasocRlates t

becomes possifie Har-d ruslrsﬁ@sefdxh%ﬁeﬂﬁ;@rvﬂn@%&yOEthﬁoyaéao?la@@ Os i h$t At 6k
and the life of the mold can be great ext ended his i nvention,

i on i nj ecti ont9% SHIPISEReHeTEr Bt PY 5 HGiR9atta depth of 0.5 [err]m of
the surface, and tuierianféles present, generally hard disks made of aluminum

substrate coated with magnetic materials were used. But because

many grinding processes are required to obtain a specified
surface roughness on the aluminum substrate, production costs
are high.

In consideration of the above, the object of this invention
is to provide press molds that are able to obtain a specified
surface roughness, and a glass substrate for computer memory
devices pressed by the press molds, both at low cost.

3. BRIEF DESCRIPTION OF THE INVENTION
According to this invention, although the metallic mold

coated with graphite or amorphous type carbon has required
flatness, nitrogen ion is injectéd onto the surfaces of the
super-hard mold material just before carbon coating, and the
surface layer of the mold is modified.

Due to this process, it becomes possible to increase the
adhesiveness of the carbon onto the mold and the life of the
mold can be greatly extended.

In this invention, ion injection is performed to at least
as much as a depth of 0.5 um of the surface, and thereafter
carbon coating is performed as much as 0.l1-1pm thickness on the
ion-injected surface. Also, the surface is treated so that the
flatness reaches 2/1000-8/1000.

Further, according to this invention, glass plates for
glass substrates for computer memory are molded by using the
metallic mold on which the surface has been modified by injecting
ion before coating with carbon of graphite or amorphous diamond
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carbon coating is perfornmed as nuch as 0.1-1[err]mthickness on the
ion-injetted surface. Also, the surface is treated so that the flatness

reaches 2/1000- 8/ 1000. Further, according to this invention, glass

pl ates for glass substrates for conputer nenory are YT g)
netal |ic myyhe@n Which the surface has been nodified|by |mmggkgggqg%ﬁ r
before coating with carbon of graphite or anorphous dirarmomd .
types. 4. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 shoms a

gl ass subst4r.at BRIBF DESPRIBTIORIOFN THEODRAWINGDY using a netallic nold
according to this rnvention. 5. DETATLED DESCRI PTI ON- OF THE | NVENTI ON

The embodi ment &A9-hils Sheren? gAaSs gEBEEIREY AT ePBPYtel MeNQyY diglded
Herein, a gt aklihg AohataBrE: afo18UpeEobaiflg MBS @hiigl inveheybmg a surface

pl ane of more than 8/ 1000 is modified in form ng Gauss distribution on
the surface layer by ion injection such as a Nitrogen atomc ion in
advance of coating with graphite or anorphous di anond-type carbon.

Nanel vy, OnE%Lsuiﬁateigi—- p of at | east as nuch as
0. 5[err]rn(% it Bde a:gﬁgﬁgﬁ%§§§;§pﬁ%@§§§f ion injection, and then
carbon coat is fhevedbddimeatdeptbhis invendtions i8. desfribddn tm déteail as
Ol eCt SRR HAEE LARkhRNSE Rbia hhfe SUE Al hdd PRI A6, S

to keep th atness Tn t
having a surface plane of more than 8/1000 is modified in

forming Gauss distribution on the surface layer by ion injection
such as a Nitrogen atomic ion in advance of coating with
graphite or amorphous diamond-type carbon.

Namely, an ion-injected layer is shaped to a depth of at
least as much as 0.5um of the surface of a super-hard alloy by
ion injection, and then carbon coat is provided in a depth as
much as 0.1-1ym on the ion-injected layer, and the last layer of
the surface is flattened so as to keep the flatness in the range
of 2/1000-8/1000.

By applying the metallic mold according to this invention,
it becomes possible to mold a glass substrate 1 for computer
memory shown in the drawings. ‘

In the ion-injection method applying high frequency
discharging (105-107Hz) it becomes possible to inject ion to a
depth of as deep as at least 0.5 into the surface layer of the
metallic mold by keeping ionizing current at 10mA, ion irradiation
at 100 doses, temperature at 300-500°C, and time for 10-40
seconds, and then the metallic mold is coated with an amorphous
diamond type of carbon as much as a thickness of 0.1-1um on the
ionized layer.

For example, if pressing about 63mm$ glass plate by applying

the metallic mold according to this invention, at first the
glass plate preshaped in a circular disk is heated to the
softening temperature of glass material, then the heated glass
plate is charged in the metallic mold heated to the same
temperature, and then pressed. After pressing, the pressed
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of 2/1000-8/1000. By applying the netallic nold according to this

i nventi on, it becomes possible to nold a gl ass sybst+atel-foer—econrputer
menory shown in the draw ngs. In the ion-injecTﬁ@ﬁ*ﬁ%Tﬁ@@lﬁﬁﬁl/|ng
hi gh frequency discharging (105 107Hz) it becones |possi RERE-ACED |n| ecl ion

to a dept

metal | i cp r\qgc{sgﬂs%eepl ng |€#}| ZI ng ucr(;rsoeine%H ?J%mﬁf %@ﬁﬁrlr‘f%eg {1 on&’%&e"loo
doses, nskTvEt l}'#é EpomObempel abtes, LHrERItR: fepeatoimp 1edddshard athen
the metal Hﬁu@'dﬂne'r%tci%t ege\éamia@fﬁ@f Rﬁf&’%ar@bgneagtt ¥PSn qh&%’ﬁmc@

much as a thjckness  of %err m on the 1onize

exanpl e, éprté‘?si“\? l}dﬁt mg ﬁn’[’ F rIeYRaseo -at ghByeﬁgﬁP*yW@leﬁ%é’ﬁrﬁfﬁqﬂ ic
mol d accor dinvgntdobhiis re&@@ﬁii&ﬁ thérsétﬁimfréywi%% p|atF preshaped :n a
circular disk i the tenl mper ass eria
then the heat ed%&gagégg?% Hats tl&‘ﬁ §8d° q F‘E’ ﬁ88§% 13Plhe
sane tenpercxtendedangpehes poebseﬂhatﬁﬁneﬁfqﬁmgmelng thhemém&mmﬁnimold is

gl ass pl at r e ed do to r.oom
Denper at ur Qoctel By keiindl 07455 SueRILaLs “End Mol ediaa s
of f of the%l%ﬁec@aﬂr@?orfwwm with bhe timprases Ipe@lrmlgdoﬁ\ﬁsprmpmrty
seen. The &ff egbi ¥6p88$iO md1d %mm_e,e%'%'%ﬂ ©&ag3k36(, by the actual

resul ts. The reason that the [T f metallic nold was
consi der abl y exénd€8Caphedrabewe i@ dpiailneln dthigudngenthenseinl adwanas d

i s decreasert b.saﬂbeﬁpld&ﬁraﬁs HHRIMH AT &Ik tt@{a)%reaéa!irﬁcafm&fae Jae
degr ee, to%F %r Q!Lh tne |nProved eeling off gro pert
dified in the surface layer thereof by 1on—1nject10n, then it
becomes possible to greatly increase the adhesiveness of carbon
coat onto the metallic mold and to extend the life of the
metallic mold, and further to eliminate the polishing step of
the pressed products owing to the high-graded flatness of the
molded glass plates.

i 0

After obtaining glass substrate by using the mold according
to this invention, the surface of the glass substrate is coated
with magnetic materials.
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of the netallic nold owwng to the ion radiation. As descri bed above in
detail, bn thi |'Ml1 l'ﬂl“llﬂlllﬂlﬂdvance of carbon coating, the shaped surface
of the netalll d in the surface |ayer thereof by
Il on-injection, thefi it becones possible to greatly pncrease—the
adhesi veness of carbon coat onto the netallic nold ﬁ'&lﬁmt%‘ﬁdnm life
of the netallic nold, and further to elimnate the polis : t he
pressed product@@@ELQQ_Eb_imgihEgh graded fl atness of the mol ded’ gl ass

pl at es. After obtaining glass substrate by using the nold according to

this invention, the surface of the %I ass substrate is coated with ma netic
mat eri al s. 1. A metallic mold for pressing a molded glass\guhst

clained is:for computek mémﬂ?&a|ih0wﬁiﬁﬂiifﬁé iee8l AYaphese i@rsébﬂﬁédkﬁy
gl ass substrate for

CO a re ired flatness
secured by UG "Elh%ngﬁf%\%% ‘g? éﬁi‘ﬁ ﬁ‘ﬁf'ﬁﬁ ie WB g«? 6’?6 'ﬁ‘rﬂlﬁl
mat eri al Wxﬁdteraratlomtnhaaﬁbmer | terkaictetriiabds An dtlsat fsadiel shrﬁacel oftsdidc

| d d d £ d
car bon coat g PeRR 8, 1 i isEeg; Y b fa R eoB Aol LA MG S e oy

as nmuch as Jalddpahcefoﬁ &ixbor} moatingsai d surface | ayers thereof and said
carbon coating is as nuch as 0.1-1[err] mthickness on said ionized | ayer.

2. Mol ded glass plate for glass substrate for conputer nenory press- forned
by using a netald.ic Aomgtaddaedinpldtior|pigfsing a molded glass substrate

for computer memory as claimed in claim 1, wherein said surface

of said mold is ion-injected at least as much as a depth of
0.5um into said surface layers thereof.

3. A metallic mold for pressing a glass pldte as claimed
in claim 1, wherein said carbon coating is as much as 0.l1-1um
thickness on said ionized layer.

4. Molded glass plate for glass substrate for computer
memory press-formed by using a metallic mold made of super-hard
material, said metallic mold being provided with required flatness
by carbon coating on said surface thereof, and said surface
being modified by ion injection in advance of carbon coating.
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