-1-  PLATI NG METHED OF "HARD DI SK SUBSTRATE BACKGROUND OF THE | NVENTI ON The
present- I nvention m“mm‘ ‘m“‘a met hod of electroless nickel plating of a

gl,ass or ceramc me i sk substrate. In recent years, as- substrat es
for magnetic disks, F@@s or ceram c made substrates a

place of the previously used alum num made substrates. \ ‘E@Nﬁl \“ Iass or
ceranmi ¢ nmade substrate is forned am él éctrol ess nickel m as a

non-magnetic filmon which is then formed a magnetic fil m PN related
art plating nethod, there have been adopted two nmethods of el ectrol ess

nickel plating of 3glas% MEGRMUVEK HEKIE HILSIIURSTRATR et hod i ncl udes
the steps of dipping a substrate in a sensitizing solution in which
stannous chloride is dissolved, to allow stannous ions to adsorb on the
substrate; dipping the substrate in an activating solution in which

pal l adium chloride is dissolved, to allow I | adj nuclei to deposit on
the substrate; and then el ectrol ess ni ckel
plating sol utippa. ,FReeRkhehvERithest relGdedesd ke medtepsd aff di pping the
substrate in a cafalyst solution containing stannous chloride an
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(di ppi ngy 5 ey 15;:9@,} date in an acid or the like), to aIIow pal I adi um nucl ei
to deposﬁf on the surface of the substrate; and di e substrate in

an el ectrol esgSmirgicsintplyaanty olRRTHEa1es t10% Nedn ette b t#5% he forner
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of electrd ess nickel plati ng on a glass or_ ceram c nmade hargl di sk
subst r at ehe apréwnigaslyhusefeahupipyms F.‘)‘Pdﬁr gupptrpfefr. On suc

glass or ceramic made substrate is formed an electroless
nickel plating film as a non-magnetic film on which is then
formed a magnetic_film. In a related art plating method,
there have been adopted two methods of electroless nickel
plating of a glass or ceramic made substrate. One method
includes the steps of dipping a substrate in a sensitizing
solution in which stannous chloride is dissolved, to allow
stannous ions to adsorb on the substrate; dipping the
substrate in an activating solution in which palladium
chloride is dissolved, to allow palladium nuclei to deposit
on the substrate; and then dipping the substrate in an
electroless nickel plating solution. The other method
includes the steps of dipping the substrate in a catalyst
solution containing stannous chloride and palladium chloride;
subjecting the substrate to acceleration treatment (dipping
the substrate in an acid or the like), to allow palladium
nuclei to deposit on the surface of the substrate; and
"dipping the substrate in an electroless nickel plating
solution. -

In this way, in both the former sensitizing-activation
method and the latter catalyst-acceleration method of
electroless nickel plating on a glass or ceramic made hard
disk substrate, a tin salt has been used for pre-treatment.

25 JUN 1% The present inventors have found that when a glass

or ceramic made hard disk substrate is effected to
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25 JUN The present inventors have found that when a glass or ceram c nade
hard 'di sk substrate is effected to 99034 3-2 2 electrol ess nickel

pkating, there is often caused a phenonmenon in which pits are fornmed in an
el ectrol ess nickel plating film And, the present inventors have studied
the cause of such a phenomenon, and found that the occurrence of the pits
is largely affected by the presence f~tin remained on the substrate after
pre-treatnment. To be nore specific, tin does not act as any catalyst for
electroless nlckel plating, and is |liable to cause defects such as pits,
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pre-tre tot revent occurrence of pits in an_ electroless
ni ckel phathegsﬁbbnrasenﬁéheasPpés§FBPéme$ﬁe pF@sQﬁthﬁfeﬁPSFé f&ve studied
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surf act the substrate in a catalyst solution which contains a
Wﬁter-sﬁhubﬂ&yp&dtahnwpt the plating reaction if tin ions are
accumulated in an electroless nickel plating solution.
Therefore, it is desirable to develop a new electroless
nickel plating method without using any tin salt for

pre-treatment.

SUMMARY OF THE INVENTION

Therefore, an object of the present invention is to
provide a method of electroless nickel plating of a glass or
ceramic made substrate, in which any tin salt is not used for
pre-treatment, to thereby prevent occurrence of pits in an
electroless nickel plating film as much as possible.

The present inventors have stﬁdied to achieve the above
object, and have found that an electroless nickel plating
film without occurrence of pits can be formed on a glass or
ceramic made substrate by steps of: etching the substrate,
conditioning the surface of the substrate using an organic
silane compound or a surfactant, dipping the substrate in a
catalyst solution which contains a water-soluble palladium
salt and an amine type complexing agent such as
trimethylamine or glycine, but which does not contain any tin
salt, and then dipping-the substrate thus pre-treated in an
electroless nickel plating solution to form an electroless
nickel film, thereby realizing a good electroless nickel
deposition without use of any tin salt. The present

inventors have also found that in the above method, the



salt and an am ne type conpl exi ng agent such as trinethylamne or glycine,
but which does not contain any tin salt, and then dipping the substrate
thus pre-treated in an electroless nickel plating solution to form an
electroless nickel film thereby realizing a good el ectrol ess nickel
deposition wthout use of any tin salt. The present inventors have al so
found that in the above nethod, the 3 3 occurrence of pits can be nore
preferably prevented by rinsing and drying the substrate after the
catalyst treatnent, and further the occurrence of pits can be nore

certai nhy-pre¥anted by vkt EasoBEC mbires bitg fetablybplireaieantald &y the above
etching treatment and before the above surface . conditioning treatnment. The
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and solution mainly containing a water-soluble palladium salt and

an amine type complexing agent, but not containing any tin

salt; rinsing and drYing the substrate; and effecting the

substrate to electroless nickel plating by dipping the

substrate in an electroless nickel plating solution. The

above method may further include, before the step of

conditioning the surface of the substrate, a step of etching

the substrate and then ultrasonic-rinsing the substrate.

Also, the above method may further include, after the step of

rinsing and drying the substrate, a step of supporting the

substrate by a new jig different from that having been used

until the step of rinsing and drying the substrate and

dipping the substrate in the electroless nickel plating

solution using the new jig.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

As a hard disk sﬁbstrate to be plated in accordance
with the method of the present invention, there may be used a
known hard disk substrate made from a glass material such as
soda glass, aluminosilicate glass or lithium type glass; or a
ceramic material.

According to the present invention, a glass or ceramic
made substrate is cleaned using a cleaner and then etched, as

needed.



di pping the substrate in the electrol ess nickel plating solution using the
new ji g. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT As a hard di sk
substrate to be plated in accordance wth the nethod of the present

i nvention, there may be used a known hard di sk substrate made from a gl ass
material such as soda glass, alumnosilicate glass or lithiumtype glass;
or a ceramc material. According-tad the present invention, a glass or
ceramic made substrate is cleaned using a cleaner and then etched, as
needed. 4 The cleaner used in the present invention may be one known in

the art. TheTﬁ&C@&ggngel LkaniHsedef g&e@eami AGvehitaanTRAl, MRY cileso be one
known in the art. Preferably, the etching solution mainly contains a
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surface conditioning treatment, the rinsing treatment may be

ultrasonically performed. The ultrasonic rinsing is

effective ﬁo more certainly prevent occurrence of pits in an

electroless nickel plating film. The ultrasonic rinsing may

be performed at a temperature of 20 to 40°C for about 1 to 10

minutes using ultrasound with a power of about 0.5-5 W/cm’.

The surface conditioning treatment is performed for

improving the’surface state of a glass or ceramic material

used for ﬁhe substrate. To be more specific, the surface of

a glass or ceramic material tends to have negative surface

charges and to less adsorb the palladium catalyst having

negative charges. The surface conditioning agent used in the

present invention is a cationic film forming compound, and

may include an organic silane compbund or a surfactant such

as a nonionic surfactant and cationic surfactant. The

surface conditioning agent is dissolved in water to obtain a

surface conditioning solution. The surface conditioning

agent is used singly or in combination. '

Examples of the above organic silane compound include a

compound having the following formula:
R'(CH;)aSiR%uXsn

wherein R* is a reactive organic functional group such

as a vinyl group, ureido group, amino group, epoxy group,



- charges and to | ess adsorb the palladiumcatalyst having negative charges.
The surface conditioning agent used in the present invention is a cationic
filmform ng conpound, and may include an organic silane conpound or a
surfactant such as a nonionic surfactant and cationic surfactant. The
surface conditioning agent is dissolved in water to obtain a surface
condi tioning solution. The surface-conditioning agent is used singly or in
combi nation. Exanples of the above organic silane conmpound include a
conmpound having the following formula: RL (C HZ) nS iRRmMX3_m wherein R is
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' acryl or nethacryl group, .or .acryl oyl or
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agent | RORoR o R SR Bl X S A o e e, The
noni oni eetlichaeithtxy rRpdates qolay EhendIKy group; and '

upr is an integer of 0, 1, 2 or 3, preferably 1, 2 or
3; and “m” is an integer of 0, 1 or 2, preferably 0 or 1.

Examples of the above organic silane compounds include
vinylsilane, ureidosilane, aminosilane, epoxysilane, and
methacryloxysilane.

Examples of the surfactant for the surface conditioning
agent include a nonionic surfactant and a cationic
surfactant. The nonionic surfactant includes polyoxyethylene
alkylether, polyoxyéthylene alkylphenolether, polyoxyethylene
alkylester, sorbitan alkylester, and polyoxyethylene sorbitan
alkylester. The cationic surfactant includes an aliphatic
amine salt such as diethylaminoethyloleidoamide, and
amylpolyethylene-polyamide, a quaternary ammonium salt such
as an alkyltrimethylammonium salt and alkyldimethylbenzyl-
ammonium chlorige, and an alkylpyridinium salt.

The concentration of the above surface conditioning
agent may be in a range of 0.0l to 5 g/1, preferably 0.01 to
0.2 g/1, and the pH of the surface conditioning agent is
preferably in a range of 2 to 10. The surface conditioning
agent may be added with a pH buffer such as potassium
hydrogenphthalate, potassium dihydrogenphosphate, boric acid,
glycine, sodium citrate, potassium citrate, tartaric acid,
lactic acid, acetic acid, or an amine compound; or may be
added with ammonia, hydrochloric acid, sodium hydride, or

sodium chloride.
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condi ti oni ng ent | orefer [ Qs i i ddi

I tioni .tddermen £ ace

.condi ti oni ngT gé’ﬁf’dﬁﬁlyl%le %ﬁ?ﬁe\m t rafaarcf)éll buf flerl suc‘#)as pot assi um

Qgglr o?nqr@?tlku?iﬁi@u%@ﬂlgsslmmdd hydewgeaphosphaestiByrprE radttd cangPgci ne
diumcitrate, potassjumccitrate [,CoaGkdy achihgeasird 2 0a ic

aci d, o?e%ns‘é?rll‘n F%Bn%%ﬁna;lpg%nﬂa?%ég}gégg \%llst ﬁnahrrgtﬁ:ng,e %;fdrzgcﬁﬁ)lr ?c

aci d, segltem pyeeedabler 20sedi 40" Chl enddshes dippdngofdMe; &% fidr & he surface

parti cuFaRee; PEclnSobe SopiBRbRSrn SRR ey, oe' FE 2R " 1y 4 range
of 20 to 60Giepsefesmplet 26ntof 400 antrene dPpRiRgOniRE F5eRRMENtrange of
ot e tom besie L L BRRbeT Lo el e 1 Shsgmm Sen 0L LiE |
ri tn;: ngfaggllaﬁagﬁhﬂé%ﬂ:ﬁe}h&at maveicorAdny dind:heo pres qntesiamentiin idh, 2 as a
;3ueoﬁsc§(§la&ﬁ’ Bdn sﬂi%%%oﬁghﬂt{lﬁeég)at Ea%‘:%é: tczft t\r/\a}gjtaj%aé;{!-a gro?%%ﬁ&p'gﬁha%%%fgl t such
Zseﬁgl ! g&%ﬁm\?ﬁr|aﬁ1ru?dﬁxs)rsolﬁﬁiﬂcﬁdiwnm&ultﬁ§iﬁreliambmiarﬁ e MaRRE Tonpl exing
agent i §o&%@pf§§}ilr%gisjégtgfﬁa MAldh Ay gallﬁgcﬂ&m o AAd €L YPE conpl exing

palladium sulfate and an amine type complexing agent, but

which does not contain any tin salt.

The amine type complexing agent is a complexing agent

for palladium, which includes ammonia, amines, amino-

carboxylate, and derivatives thereof. The amine may be

monoamines, polyamines such as diamines, triamines and the

like, and alkylolamines. Examples of the amine include a

monoalkylamine such as methylamine and butylamine; a

dialkylamine such as dimethylamine and dibutylamine; a

trialkylamine such as trimethylamine and triethylamine; a

diamine such as ethylenediamine, tetramethylenediamine and

hexamethylenediamine; a triamine such as diethylenetriamine;

and an alkylolamine such as diethanolamine and triethanol-

amine. Examples of the aminocaboxylate include glycine,

sodium N,N-diethylglycine salt and derivatives thereof. 1In

this case, the concentration of the water-soluble palladium

salt may be in a range of 0.0001 to 0.01 mol/l, preferably

0.0001 to 0.001 mol/l. The ratio of the mol of the

water-soluble palladium salt to the mol'of the amine type

complexing agent may be in a range of 1 : 0.2 to 1 : 1.5,

preferably 1 : 0.8 to 1 : 1.2. When the mol ratio is as

large as 1 : 2, electroless nickel plating is not well

conducted.



for palladium which includes amoni a, am nes, am no- carboxylate, and
derivatives thereof. The am ne nay be nopnoam nes, polyamnes such as
diamines, triamnes and the |ike, and al kyl ol am nes. Exanples of the am ne
i nclude a nonoal kyl am ne such as net hyl am ne and butyl am ne; a
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t et ramet hyl enedi ami ne and hexanet hyl enedi am ne; a triam ne such as

di ethyl enetrianmne; and an aIkonIanine such as di et hanol am ne and
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di ssol viBguthenpal | adi um sal t in the catal yst solution. The condition for
dlpplng the SUbgtégﬁgiLEogh 5 gfﬁg the substrate in the catalyst

solution may be suitably selected; however, in partlcular, it

may be set such that the temperature is in a range of 20 to

40°C, preferably 20 to 30°C and the dipping time is in a

range of 0.5 to 5 minutes, preferably 0.5 to 2 minutes.

After being dipped in the catalyst solution, the
substrate is sequentially subjected to rinsing, drying, and
electroless nickel plating.

The drying treatment is effective to more preferably
suppress occurrence of pits,.and to improve adhesiveness of
the substrate to the palladium nuclei.

While the substrate to be treated is supported by a jig
in the above-described steps, such a jig may be preferably
replaced with a new one after the drying treatment (before
dipping the substrate in an electroless nickel plating
solution). That is to say, it is desirable to dip the
substrate in an electroless nickel plating solution using the
new jig. If the substrate is dipped in an electroless nickel
plating solution while being left supported by the jig having
been used in the treatments before the plating treatment,
nickel is preferably deposited on the substrate; however, it
is simultaneously deposited on the jig as well, and in this
case, if the nickel deposited on the jig is fallen off in the
plating solution, there may occur an inconvenience that the

plating solution is decomposed due to the nickel fragment



solution may be suitably sel ected; however, in particular, it my be set
such.that the tenperature is in a range of 20 to 40C, preferably 20 to 30C
and the dipping time is in a range of 0.5 to 5 mnutes, preferably 0.5 to
2 mnutes. After being dipped in the catalyst solution, the substrate is
sequentially subjected to rinsing, drying, and electroless nickel plating.
The drying treatment is effective-td nore preferably suppress occurrence
of pits, and to inprove adhesiveness of the substrate to the palladium
nuclei. Wiile the substrate to be treated is supported by a jig in the
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salt, or an amine ln a concentration of 0.05 to 0.5 mol/1;

and a reducing agent such as a hypophosphite in a
concentration of 0.1 to 0.8 mol/l, wherein the pH is in a
range of 4 to 10, particularly 4 to 5. It is preferred to
use an electroless nickel plating solution which can deposit
a nickel-phosphorus (Ni-P) alloy film having 9 to 13% by
weight, preferably 11 to 12.5% by weight of phosphorus and
the remaining of nickel. Such a nickel-phosphorus alloy film
is amorphous. As the above plating solution, a commercially
available plating solution may be used.

The electroless nickel plating treatment may be
conducted at a temperature of 80 to 95°C in accordance with
the conventional manner, and allows the formation of an
electroless nickel plating film (Ni-P alloy film) generally
having a thickness of 1 to 30 um.

Since the above plating method does not use any tin
salt for pre-treatment, the occurrence of pits in the plating
film obtained by the plating method according to the present
invention is prevented as much as possible.

In addition, a magnetic film can be formed on the above
electroless nickel plating film in accordance with the

conventional manner, to produce a magnetic disk.



wat er - sol ubl e nickel salt such as nickel sulfate in a concentration of
0.03:to 0.15 nol/Il; a conplexing agent for the nickel salt, for exanple,
an organic acid salt such as sodium acetate, sodium malate, sodium
citrate, an ammonium salt, or an amne in a concentration of 0.05 to 0.5
nmol/1; and a reduci ng agent such as a hypophosphite in a concentration of
0.1to 0.8 nol/I, wherein the pHis Pna range of 4 to 10, particularly 4
to 5. It is preferred to use an electrol ess nickel plating solution which
can deposit a nickel -phosphorus (Ni-P) alloy filmhaving 9 to 13% by

wei ght, preferably 11 to 12.5% by wehgbt.eof phosphorus and the renaining
of nickel. Such a nickel -phosphorus alToy film | I housb g above
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of 80 to 95C in accordance with the conventional nanner, and al l ows the
formation of an electroless nickel plating film (N -P aIon film
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does not 1 any tin for pre-treatnent, the occurrence of pits in the
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Wi t h t h€o.goent)i-ondinsfghfdrd atehadbdudd e SRR e ExXAMPLE The

present et%‘{ﬁ %Mélonbead@r&é‘ W oh i85 Wd ek Wd r@i@r@wxeiﬁ@, but not
limted to, e follow ng Exanples. [Exanples and Conparative Exanpl es]
First, @t@IPa%enmﬁe fisdrlePwissk substrate was cl eaned

Composition of Etching Solution

acidic ammonium fluoride 30 g/1

sulfuric acid : 30 cc/l

Etching Condition

dipping temperature 30°C

dipping time 1 minute

Thereafter, the substrate was subjected to electroless

nickel plating in accordance with the following steps.

: rinsing
: surface conditioning treatment

: rinsing

1
2
3
Step 4: catalyst treatment
5: rinsing
6: drying

7

: electroless Ni-P plating

Example 2

The same steps as those in Example 1 were repeated
except that the first rinsing step was ultrasonically

performed.



using a cleaner (trade nane: Gllite 650, produced by Mangil Co., Ltd.),
rinsed and etched. The conposition of the etching solution and the etching
condition at the etching step are as follows: Conposition of Etching

Sol ution acidic amonium fluoride 30 g/l sulfuric acid 30 cc/l Etching

Condi tion dipping tenperature 30C dipping tinme 1 mnute Thereafter, the
substrate was subjected to el ectrel @&s—nickel plating in accordance with
the followi ng steps. Exanple 1 Step 1: rinsing Step 2: surface
conditioning treatment Step 3: rinsing Step 4. catalyst treatnment Step 5:

rinsi ng St eg aq__:ivder é"% Step 7: electroless Ni-P plating Exanple 2 The same

st eps were repeated except that the first rinsing
step was Wtemsbnicabsing peniorasenidOringhnpar ati ve Exanple 1 Step 1:

rinsing (ultrasonic_rinsi : catalyst treatnment Step 3: rinsing
Step 4: dr?ﬁ"ﬁ% %t e%aé?f’Z%’gg%lf% etgéé)n i -P plating Conparative Exanple 2
Step 3: rinsing

Step 4: drying

Step 5: electroless Ni-P plating

Comparative Example 2

Step 1l: rinsing .
Step 2: sensitizing treatment
Step 3: rinsing

Step 4: activation treatment
Step 5: rinsing

Step 6: drying

Step 7: electroless Ni-P plating

Comparative Example 3

Step 1l: rinsing

Step 2: sensitizing treatment
Step 3: rinsing

Step 4: activation treatment
Step 5: rinsing

Step 6: acceleration treatment
Step 7: rinsing

Step 8: drying

Step 9: electroless Ni-P plating

Comparative Example 4

Step 1: rinsing

Step 2: surface conditioning treatment

Step 3: rinsing

Step 4: pre-dipping treatment

Step 5: catalyst treatment (using Sn-containing solution)
Step 6: rinsing

Step 7: acceleration treatment



Step 1: rinsing Step 2: sensitizing treatnment Step 3: rinsing Step 4:
activation treatnent Step 5: rinsing Step 6: drying Step 7: electroless
Ni-P plating Conparative Exanple 3 Step 1. rinsing Step 2: sensitizing
treatment Step 3: rinsing Step 4: activation treatnment Step 5: rinsing
Step 6: acceleration treatnment Step 7: rinsing Step 8. drying Step 9:

el ectroless Ni-P plating Conparativue Exanple 4 Step 1. rinsing Step 2:
surface conditioning treatment Step 3: rinsing Step 4: pre-dipping

t r eat ment Step 5: catalyst treatment (using Sn-containing solution) Step
6: rinsing p8, rg bgration treatment - 11 - Step 8: rinsing Step 9:
drying Ste elec ss Ni-P-plating The treatnent solution and the
t r eat ment seeﬁ|9todry$ad in each step are as follows: Rinsing

Step 10: electroless Ni-P plating

The treatment solution and the treatment condition used

in each step are as follows:

Rinsing

dipping at room temperature for 0.5 minute

Rinsing (Ultrasonic Rinsing)

dipping at room temperature for 5 minutes

ultrasound

Ssurface Conditioning Treatment

Composition: PCK120I, produced by C. Uyemura & Co., Ltd.
2 cc/l
Condition: dipping at 30°C for 1 minute

Catalyst Treatment (Invention)

palladium chloride 0.001 mol/1
glycine 0.001 mol/1l
potassium dihydrogenphosphate 0.05 mol/1
NaOH 0.4 mol/l
HC1l 1.7 cc/1

pH 7

dipping temperature 30°C
dipping time 30 seconds

Sensitizing Treatment (Comparison)

stannous chloride 15 g/1
hydrochloric acid 15 cc/1
pH 2
dipping temperature - 20°cC

dipping time ' 1 minute



dipping at, roomtenperature for 0.5 mnute R nsin ul i I nsi

di ppi-ng at roomtenperature for 5 mnutes ult rasougd(SuH:inggng: '?;SIOE?Z]
Treat ment Conposition: PCK120l, produced by C. Uenmura & Co., Ltd ;
Condi tion: dipping at 30C for 1 mnute Catalyst Treatment (i nvenii on)
pal I adi um chl oride 0.001 nol/I glycine 0.001 nol/l potassium
di hydr ogenphosphate 0.05 nol/1 NaOH 0.4 nol/I HC1 1.7 cc/l pH 7 dipping
tenperature 30C dipping tinme 3Q sgconds Sensitizing Treatnent (Conparison)
stannous chloride 15 g/1 hydrochloric acid 15 cc/l pH 2 dipping
tenperature 20C dipping time 1 mnute 12 - Activation Treatnent

( Comp
di ppi

hydrochloric acid 0.15 cc/1
pH 2
dipping temperature 20°C

dipping time 30 seconds

Acceleration Treatment (Comparison)

Composition: AL-106, produced by C. Uyemura & Co., Ltd.

100 cc/1
Condition: dipping at 25°C for 30 seconds

Pre-dipping Treatment (Comparison)

Nacl 100 g/1
dipping temperature 25°C
dipping time 30 seconds

Catalyst Treatment (using Sn-containing solution) (Comparison)

Ccomposition: AT-105, produced by C. Uyemura & Co., Ltd.

30 cc/l
Condition: dipping at 30°C for 5 minutes
Drying
drying temperature 80°C
drying time 10 minutes

Electroless Ni-P Plating

solution: commercially available electroless nickel
plating solution using sodium hypophosphite as
a reducing agent
(HDX-7G, produced by C. Uyemura & Co. Ltd.)

plating temperature: gg8°cC

plating time: 100 minutes

thickness of plating film: about 12 um

2 ccl/l

ari son ,poal I adia m %QI ?&Sﬂﬁapié&)g” hydrochloric acid 0.15 cc/l pH 2
r@c—?@#@r—é}—;ﬁ@'——%@é—dl pping tinme 30 seconds Accel eration Treat ment

( Conpar i spa) 1 &ahposittlicorideAL- 106, produced by €:1By8ftira & Co., Ltd.

plating film: Ni-P film containing 12% by weight of phosphorus



100 cc/l Condition: dipping at 25C for 30 seconds Pre-dipping Treatnent
(Comparison) NaCl 100 g/| dipping tenperature 25C dipping tinme 30 seconds
Cat al yst Treatnent (using Sn-containing solution) (Conparison)

Conposi tion: AT-105, produced by C. Uyenura & Co., Ltd. -30 cc/l Condition:
di pping at 30C for 5 mnutes Drying drying tenperature 80C drying tinme 10
m nutes Electroless. Ni-P Plating-sdBution: conmercially avail abl e

el ectrol ess nickel plating solution using sodiumhypophosphite as a
reduci ng agent (HDX-7G produced by C. Uyenura & Co. Ltd.) plating
tenmperat ure: 38C Rirdld NG igis KULUd Mt Esin titiekslessing pikbing film
about 12 pmplating film N -P filmcontaining 12% by wei ght of phosphorus
13 TheOMUﬂbeedoinpP@@hoééuFPanbPHetﬁéaBPéFFnanﬁiFH%PSEFgﬁﬁgd in each of

the ab | 65,.8Ngl; CPBRakat EXe1yEX8EBL@EdEr @hBi ceesaesi aakl y observed.
The reg%ﬁ?é%ggg $§ own as foI?oms: Exanple 1: about 20 pits/ 135 cn®
Exanpl esRow0 pst £03BowAR2 Conparative Exanple 1: plating inpossible

Conparativ x%xagglﬁ,Z: 100 pits Qrdyygyigyiﬂygg/ﬂﬁmpgfative Exanpl e 3: 100
pits or moré&fi%s cng
Example 2: 0 pit/135 cm’
Comparative Example 1 plating impossible
Comparative Example 2 100 pits or more/135 cm’
Comparative Example 3: 100 pits or more/135 cm’
Comparétive Example 4 100 pits or more/135 cm’
In. each of Examples 1 and 2, the plating film excellent
in adhesiveness was formed on the glass made substrate.
As described above, according to the present invention,
an electroless nickel plating film excellent in adhesiveness
can be formed on a glass or ceramic made hard disk substrate

without occurrence of defects such as pits.



Conpar ative Exanple 4: 100 pits of nore/ 135 cn2 In. each of Exanples 1 and
2, the plating filmexcellent in adhesiveness was fornmed on the gl ass made
sybstrate. As described above, according to the present invention, an

el ectrol ess nickel plating filmexcellent in adhesiveness can be forned on
a glass or ceramc made hard di sk substrate w thout occurrence of defects
such as pits. 14 - dains: 1. A nethéd-of electroless nickel plating of a
glass or ceranm c nade hard di sk substrate, conprising the steps of:
conditioning the surface of the substrate; dipping the substrate in a
catal yst; S@ldition, the catalyst solution mainly containing a water-sol uble
pal l adium salt and an am ne type conpl exi ng agent, but not containing any
tin salt; rinsing and drying the substrate; and effecting the substrate to

el ectrof ess Qi gehdd alf R ecy cdicRR A dKea Piksdimaf &4 m an KLy ol ess
nickel plating solution. 2. The plating nmethod according to claim1, which
furt hercexamig iBade hardrdish mbkserabe, coPmPridhifgthReSs@PFatE of the

substrate, a &R Qfofldi)ithe he sidstdatgandgdignedl trasonic-rinsing the

substrate. 3. The plating nethod according to claim1 or 2, which further
conpri ses, afdi@Pidy ¢he epdsdratndimg arFah¥ithFInEidubsthate, a step of

suppor ting.{ Hee SUBshE 8bE RyifiPedbhtindhéf reatefLoputiBat payipdihgen used
for said steps of rinsing and drying the substrate, and then dipping the
subst r as@lf nandiear| auinel t¥pe nterplepiagi agesbl ubnbnnasi AgnteRdiRew | i g.

any tin salt;

rinsing and drying the substrate; and

effecting the substrate to electroless nickel plating
by dipping the substrate in an electroless nickel plating

solution.

2, The plating method according to claim 1, which further
comprises, before said step of conditioning the surface of
the substrate, a step of etching the substrate and then

ultrasonic-rinsing the substrate.

3. The plating method according to claim 1 or 2, which
further comprises, after said steps of rinsing and drying the
substrate, a step of supporting the substrate by a new jig
different from that having been used for said steps of
rinsing and drying the substrate, and then dipping the
substrate in the electroless nickel plating solution using

the new jig.



