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DESCRIPTION

PROCESS FOR ELECTROLESS PLATING, AND PROCESS FOR PRO-

DUCING STAMPER.AND APPARATUS THEREFOR

Technical Field
This invention relates to a process for produc-
ing a stamper for production of high quality optical

discs iﬁ high yield and to an apparatus therefor.

Background Art

Conventional stampers for producing optical
discs, such as compact discs (CD) and video discs, have
bren menufactured, for example, e follnws;

A positive photoresist is applied uniformly to
a glass substrate having a smooth surface and dried to
form a photosensitive layer. The photosensitive layer
is exposed in laser beam having information to be
recorded and developed with a developer to dissolve and
remove the exposed area to form information signal
pits.

The surface having the information signal pits

"is treated with a surface active agent, followed by

treating with a saline coupling agent, and a surface

conditioning agent containing tanniec acid to control
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the surface charging properties and to render the
surface hydrophilic. After washing with water, the
surface is treated with an aqueous solution of silver
nitrate, followed by washing with water. The surface
is then treated with a sensitizer containing stanneous
ions, followed by washing with water. The surface is
treated with an activator containing palladium ions to
deposit palladium catalyst, followed by washing with
water. After washing with water, nickel is deposited
by electroless plating to render the surface electri-

cally conductive.

Specifically, in the conventional process for

producing a stamper, the step of rendering the surface

glectrically cunductive is carried out by the eleven
steps of:
(i) treating the surface with a silane coupling
agent;
(ii) washing wifh-wéter;
(iii) treating with tannic acid;
(iv) washing with water;
(v) treating with stannous chloride;
(vi) washing with water;
(vii) treating with an aqueous solution of silver
nitrate;

(viii) washing with water;
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(ix) treating with palladium chloride;

(x) washing with water; and

(xi) depositing a nickel layer by electroless
plating. |

Thereafter, a nickel plate is formed thereon by
electroforming and removed from the glass substrate to
obtain a stamper for production of optical discs, etc.

The above?described series of processes have
been carried out in a dust-free room equipped with
individual processing units for each process. In
recent years, study has been directed to a production
system for carrying out all the processes in a closed
dust—free housing and provided with an automatic trans-
fer =system for materials between each processiag unit
thereby for labor saving and productivity improvement,
as disclosed in Japanese Patent Application Laid-Open
6-195764.

‘In the conventional apparatus used for the
automatic transfer éystem, the unit for rendering the
surface electrically c¢onductive comprises one rotary
stage and nine pipes. 'That is, the unit comprises:

(i) a rotary stage on which a substrate having
thereon an exposed photosensitive layer is put and

rotated;

(ii) two water pipes for dispensing water at
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different flow rates on the substrate which is.put on
thg rotary stage;
(iii) a developer pipe for dispensing a developer;
(iv) a first treating agent pipe for dispensing a
first treating agent (silane coﬁpling agent);
(v) a second treating agent pipe for dispensing a
second treating agent (tannic acid); |
(vi) an activator pipe for dispensing an accel-
erator containing stannous ions;
(vii) a gilver nitrate pipe for dispensing silver
nitrate;
(viii) an activator pipe for dispensing an
activator containing palladium ions; and
(ix) an electroless plating scvliution pipe for
dispensing an electroless plating.solution.

While the aforesaid sensitizer confaining
stannous ions, which is used in the electroless plat-
ing, runs in a tank or a pipe, the stannous ions are
easily oxidized to stannic ions with present oxygen in
the treating solution to form a colloidal precipitate,
which eventually causes defects in the stampers.
Therefore, the activator containing stannous ions must
usually be changed at least once a day, and thé pipe,
filter and tank must be cleaned occasionally for main-

tenance of the system. Even though the production



system. is automated, cieaning for maintenance would be
required almost every day in order to maintain a satis-—
factory yield of stamper. When the cleaning is incom-
plete, many poor stampers would be successively pro-
duced in the automatic system.

Hence, automation of the stamper production’
system requires more stable active agents. Before the
present invention, however, an agent having sufficient
performance has not yet been found. Therefore, a
process for producing indefectible stampers in high
vyield even in an automated production system has been

sought.

Disclosure of the Invention

An object of the present invention is to pro-
vidé a stamper production process and ‘apparatus which
can reduce the maintenance cost 'and produce
indefectible stampers in high yield.

The inventors of the invention have conducted
extensive study for solving the above-mentioned prob-—
lems in the automated system. As a result, it has now
been found that the object of the present invention is
accomplished by carrying out the conductivity—imparting
treatment by treating the surface of a substrate with a

treating agent for improvement of surface hydrophilic



properties (wettability) and fof charge control (herei-
nafter "treating agent"), treating the surface with a
colloid solution containing stannous aﬁd palladium
ions, and treating the surface with an electroless
plating solution.

The present invention has been ¢ompleted based
on the above finding. The invention provides a process
for producing a stamper comprising thelsteps of: form—-
ing a photosensitive layer on a substréte; drying the
photosensitive layer; exposing the photosensitive layer
according to information data to be recorded; develop-
ing the exposed photosensitive layer and rendering the
surface of the substrate having thereon a patterned
yhotosensitive layer electrically cunductive; and
forming a metal layer on the conductive surface by
electroforming, wherein the step of renaering the sur-
face conductive is carried out by treating said surface
of the substrate with a treating agent, treating said
surface with a colloidal soluiion containing stannous
and palladium to make a palladium catalyst on said
surface, and treating thé surface with an electroless
plating solutisn. In the exposing process, a laser
beam is commonly used.

Specifically, in a preférred embodiment of the

process for producing the stamper according to the



present invehtion, the step of rendering the surface of
the substrate électrically conductive is carried out by
the four steps of:
(i) treating with a surface active agent other
than an anionic éurface active agent;
(ii) treating with a colloidal solution contain-
ing stannous and palladium ibns;
(iii) treating with an accelerator (15wt% agqueous
solution of hydrochloric acid); and
(iv) depositing a nickel layer by electroless
plating.

Further, it is preferred that a step of
washing with water is provided after each of the steps
(i), (ii) and (iij). Accordingiv, a preferred process
for producing a stamper is carried out by seven steps.

In addition, in the present invention, as the
surfacé active agent used in the step (i), a treating
solution containing both a compound having a betaine
structure and a polyoxyethylene alkylamine series
compound is particularly preferred.

As to the treatment of rendering the surface
of the substrate electrically con&uctive, the preferred
embodiment of the present in&ention is different from
conventional art in the following points.

(1) In the present invention, the treatment is




conducted with a surface active agent other than an an-
ionic surface active agent in place of a conventionally

used silane coupling agent.

(2) In the present invention, a treatment with
tannic acid and a treatment with silver nitrate are not
necessary.

{3) In the preseht invention, a new treatment with
an accelerator is employed.

(4) In conventional art, two treatments, that is, a
treatment with a sensitizer containing stanneous ions
and a treatment with an activator containing palladium
ions were conducted. In contrast, in the present
invention, one treatment with a colloid solution con-
t2ining stanuum and palladium ;s conducted.

As described above, the process of the present
invention is simpler than that of conventional art as a
whole. In the ﬁresent invention, owing to the above-
described change in the steps, generation of colloid
precipitation is greatly suppressed. As a result,
intervals of washing of the pipes and tank can be made
very long. Accordingly, high productivity of stampers
is achieved. -

The present invention also provides a preferred
apparatus for carrying out the above—mentioned process

for producing a stamper. The apparatus of the present



invention comprises: a unit for carrying out the
above—mentioned step of rendering the surface conduc-
tive comprises a rotary stage on which a substrate
having thereon an exposed photosensitive la&er is put
and rotated; two water pipes for dispensing water at
different flow rates; a developer pipe for dispensing a
developer; a treating agen£ pipe for dispensing a
treating agent; a colloidal solution pipe for dispens-
ing a colloidal solution; an accelerator pipe for
dispensing an accelerator; and an electroless plating
solution pipe for dispensing an electroless plating
solution.

That is, in the apparatus for producing the
stamper according to the present invention, the unit
for rendering the surface of the substrate electrically
conductive comprises one rotary stage and seven pipes.

The process for producing a stamper and the
apparatus therefor according to the present invention
make it possible to simplify the maintenance operation
of an automated system and yet to produce indefectible
stampers in high yield.

In short,.the present invention enables high
yvield production of indefectible stampers and reduction

of cleaning frequency in an automated system.



Brief Description of the Drawings
Fig. 1 is a schematic illustration of a pre-
ferred apparatus which can be used in carrying out the
process for producing a stamper according to the pres-
ent invention, with the details omitted.
Fig. 2 is a schematic illustration showing the
details of the fourth unit of the apparatus of the

invention shown in Fig. 1.

Detailed Description of the Invention

The process for producing a stamper according
to the present invention will be described below in
detail.

The substré;e of the present invention can be a
glass substrate usually used in the production of
optical discs.

The photosensitive layer which is.formed on the
substrate includes a layer of a photoresist forﬁed by
coating method. While either a negative ﬁhotoresist or
a positive photoresist 1is employéble, positive photo-
resists such as naphthogquinone azide typé photoresists
are generally used. Commercially available positive
photorgsists, such as Photoresist HPR 204 (trade name)

produced by Fuji-Hunt, and S 1800 (trade name) series

produced by Shipley, may be utilized.
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The preferable treating agent which can be used
in the invention can be a solution containing a surface
active agent other than an anionic surface active
agent. Examples of such useful surface active agents
include amine type surface active agents, quaternary
cationic surface active agents,.amphoteric surface
active agents, and nonionic surface active agents. The
solvent in the treating agent solution can be water,
alcohols, and water/alcohol mixed solvents.
Commercially available surface active agents, such as
Cleaner Conditioner 231 (trade name) produced by
Shipley, are preferably used.

A particularly prefefred solutién containing
ths surface active agent other than an aunionic sucface
active agent can be a treating solution containing both
a compound having a betaine structure and a polyox-.
yethylene alkylamine series compound.

Suitable examples of the compound having a
betaine structure are those represented by formula (1):

B2

Rl——q;I\II—CHZCOOeA@ cee (1)

Rg3

wherein Rl, Rz, and R3 each represent a hydrocarbon

group having 1 to 20 carbon atoms; and A represents a
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counter ion (cation).

Specific examples of the compound having a
betaine structure as represented by formula (1) include
a group of compounds represented by the formula shown
below. The compounds of this group can be used either

individually or as a mixture of two or more thereof.
+ —Nat

wherein n represents an integer of 12 to 18.

The polyoxyethylene alkylamine series compound
for use in the invention is an amine series compound
having a polyoxyethylene alkyl chain and an alkyl
chain. Thc polyCXyethylene-alkyl chain is preferably a
. polyethylene glycol chain;

The polyoxyethylene alkylamine series compound

preferably includes those represented by formula (2):
(CHZCHZO) H
R4—-N< o e (2)
(CHZCHZO)nH

wherein Ry represents a hydrocarbon group having 1 to
20 carbon atoms; m and n each represent an integer
giving the total (m+n) of 4 to 20, provided that m # 0
and n # 0.

In formula (2), R, is preferably a hydrocarbon
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group having 1 to 20 carbon atoms and particula;ly
preferably an alkyl group having 8 to 20 carbon atoms.
The total of m and n is preferably 4 to 20.

Specific examples of the polyoxyethylene alky-
lamine series compound represented by fdrmula (2) are
as.follows. They can be used either individuaily or as
a mixture thereof. |

C,gHg7N[ (CHyCH,0) H] (CHyCH,0) (H

As the polyoxyethylene alkylamine series com-—
pound, compounds represented by formula (3) can be also
used:

Ry (Rg)N(CH,CH,0) H - e (3)
wherein R4 and R5 each represent a hydrocarbon group
having 1 to 20 carbon atoms; and L represents an inte-
ger of 1 to 20.

The polyoxyethylene alkylamine series compound
further includes those obtained by quaternizing the
compounds represented by formula (2) or (3) with a qua-—
ternizing agent.

The quaternizing agent to be used includes
alkylsulfuric acids, such as dimethyl sulfate, diethyl
sulfate, and dipropyl sulfate; sulfonic esters; ;uch as
methyl p-toluenesulfonate and.methyl benzenesulfonate;
alkyl phosphates, such as trimethyl phosphite; and

halides, such as an alkylbenzene chloride, benzyl
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chloride, an alkyl chloride, and an alkyl bromide.

While the treating solution is not particularly
limited as far as it contains the compound having a
betaine structure and the polyoxyethyelne alkylamine
series compound, an aqueous solution containing these
compounds is preferred. The aqueous solution may
contain ethyl alcohol, isopropyl alcohol, etc. appro-
priately.

The weight ratio of the compound having a
betaine structure and the polyoxyethylene alkylamine
series compound in the treating solution preferably
ranges from 1:0.1 to 5.

The compound having a betaine structure and the
nolycxyethylene alkylamine saries compcund in the
treating solution are preferably used in a total amount'
of 0.001 to 10% by weight based on the total amount of
the treating solution.

The colloidal solution which can be used in the
present invgntion is a colloidal solution containing
stannous and palladium ions, which is generally called
"catalyst". The colloidal solution is a colloidal
activator prepared by mixing stannous chloride and
palladium chloride and is much more stable and has a
far longer working life than a solution containing

stannous chloride alone.
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The colloidal solution may be either a hydro-
chloric acid type stannous—palladium series activator
or a sodium chléride type stannous—palladium series
activator. More specifically, commercially available
sdlutions, such as HS-201B (trade name), produced by
Hitachi deei Ltd.; Cuposit Catalyst 9F (trade name)
and Cataposit 44 (trade name), both produced by Ship-
ley; and Catalyst C (trade name), produced by Okuno
Seiyaku K.K., can be used.

The electroless plating solution used in the
present invention is not particularly limited. Nickel~
based plafing solutions are preferable, such as nickel-
boron type, nickel-phosphorus type, or nickel-tungsten
type solutions, and the iike.

In carrying out the process of the present
invention, the steps of forming a photosensitive layer
on a substrate, drying the photoéensitive layer, expos-—
ing the photosensitive layer in a laser beam having
information to be recorded, developing the exposed
photosensitive layer and rendering the surface of the
substrate conductive, and electroforming a metal layer
on the surface.

The process for producing a stamper according
to the present invention is characterized in that the

conductivity—-imparting t;gatment is carried out by
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treating the surface of the éuﬁstrate with the above-—
described treating agent, treating the surface with the
above-described colloidal soiution to make the palladi-
um catalyst on the surface, and further treating the
surface with the above-described electroless plating
solution.

The treatment of the surface with the treating
agent is for improvement of surface hydrophilic proper-
ties (wettability) and for charge control. This treat-—
ment is preferably performed by applying. the treating
agent to the surface by spin coating method or dip
coating method at 20 to 50°C, more preferably 25 to
45°C for 0.5 to 20 minutes.

After the treatment with the treating agent and
prior to the treatment with the colloidal solution, the
surface of the substrate is preferably washed with
water to remove the treating agent on the surface.

The treatment of the surface with the colloidal
solution is preferably conducted by applying the col-
loidal solution to the sufface by spin coating method
or dip coating method at 20 to 40°C for 0.5 to
20 ﬁinutes. By this t;eatment, palladium catalyst
nuclei are attracted to the surface.

After the treatment with the colloidal solu—

tion, it is preferred to remove the stannous component
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from the surface with an accelerator. The accelerator
to be used for removing stannous ion from the surface
can be an aqueous solution of sulfuric acid, hydro-
chloric acid or sodium hydroxide, and commercially
available products, such as ADP-501 (trade name) pro-
duced by Hitachi Kasei Ltd. and Accelergtor 19 (trade
name) produced by Shipley.

The removal of the stannous ions from the sur-—
face can be carried out, for example, by applying the
accelerator to the surface by spin coating method for a
reaction period of 0.5 to 15 minutes.

After the treatment with the colloidal solution
and prior to the treatment with the electroless plating
solution, the surface of the gubstrate is prreferably
washed with water. |

The thickness of the layer fdrmed by electro-
less plating is not par;icularly limited, however,
preferable thickness is about 300 A to 2000 A and pre-
ferably aé uniform as possible.

The treatment of the surface with the electro—
less plating solution is performed preferably for 1 to
10 minutes, and also uéually at 20 to 70 °C, preferably
at 25 to 45 °C. While plating is usually performed
under heating, it can be conducted at room temperature

with selection of the compounds or composition ratio of
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the electroless plating solution.

The treatment with the treating agent, the
treatment with the colloidal solution, and the treat-
ment with the electroless plating solution in the
conductivity—imparting treatment can be carried out
either by spin coating method or dip coating method as
stated above. It is preferred, however, to conduct all
of these treatments by spin coating method using the
same spin coater because a dipping solution used for
dip coating method tends to change its property with
the lapse of time.

The process for producing a stamper according
to the present invention will be explained in more
detail by ref-r;ing to a preferred arparatus shown in
Fig. 1 which can be used in the present invention.

Fig. 1 is a schematic illustration of a pre-
ferred apparatus which can be used for carrying out the
process for producing a stamper according to the pres-
ent invention without the details.

An apparatus 10 shown in Fig. 1, which is
preferably used in the present invention, comprises a
first unit 1 where a photosensitive layef is irradiated
with a laser beam having the data (information signals)
to be recorded to provide exposed areas corresponding

to the information signals; a second unit 2 having an
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opening for accepting a substrate into the apparatus
and a drying mechanism for drying a photoresist-coated
substrate, a third unit 3 where a substrate is coated
with a positive photoresist with a uniform thickness to
form a photosensitive layer, a fourth unit 4 where an
exposed photosensitive layer is developed and the
surface of the substrate having thereon a residual
patterned photosensitive layer is rendered conductive,
a fifth unit 5.having an opening for taking out the
substrate, wherein a metal plate is formed on the con-
ductive surface by electroforming, and a sixth unit 6
.where protective lacquer is applied to the surface of a
stamper having pits.

The apparatus is equipped with a transfer
mechanism for transfer of a substrate between the
units. The inside of the apparatus is maintained at
constant temperature and humidity and dust-—-free.

In carrying out the process for producing a
stamper according to the present invention by means of
the above—described apparatus, a glass substrate is
carried into the second unit 2 through the opening and
transferred to the third unit 3, where the surface of
the glass substrate is cleaned and subjected to a
treatment with a primer and then coated with a photo-

resist to form a photosensitive layer (photosensitive

18



layer forming step, denoted by (1) in Fig. 1).

The coating with the primer and the photbresist
is not particularly restricted in manner and may be
carried out by spin coating method, dip coating method,
and the like. Spin coating method is preferable in
terms of a uniform thickness of the photoresist film.

A silane coupling agent is generally used as
primer.

The glass substrate coated with the photoresist
and thereby having a photosensitive layer is then
transferred to the second unit 2 and dried b§ heating
(drying step, denoted by (2) in Fig. 1).

After completion of the drying step, the glass
substrate is trancferred to the first unit ', where ihe
photosensitive layer is exposed in a laser beam having
the desired data (information signals) to provide an
exposed area in the photosensitive layer (exposure
step, denoted by (3) in Fig. 1).

The glass substrate with the exposed photosen-
sitive layer is subsequently transferred to the fourth
unit 4, in which a deveioper is applied to the surface
of the substrate for development, whereupon the exposed
area is removed and the unexposed area of the photosen-

sitive layer remains on the substrate with a desired

pattern. The substrate is then subjected to the abové—
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mentioned conductivity—-imparting treatment (denoted by
(4) in Fig. 1) in the fourth unit 4.

The developer and the method.of development
processing can be selected according to the type of the
photoresist etc. employed.

The fourth unit 4 for carrying out the conduc-
tivity—-imparting treatment is described in detail with
referencé to Fig. 2. The fourth unit 4 comprises a
rotary stage 41 which rotates with a substrate 100
having an exposed photosensitive layer 101 being put
thereon, two water pipes 43a and 43b from which water
is dispensed at different flow rates, a developer pipe
44 for dispensing a developer, a tréating agent pipe 45
for dispensing tihe above-=described treating agent, a
colloidal solution pipe 46 for dispensing the above—de-
scribed colloidal solution, an accelerator pipe 47 for
dispensing an accelerator, and an electroless plating
solution pipe'48 for dispensing the above—described
electroless plating solution. In.addition, the fourth
unit 4 comprises a laser beam irradiation monitor
system 49 for checking the surface condition of the
substrate 100.

In detail, the rotary stage 41 is made up of a
mount 4la and an axis 41b which support the mount 41la.

The axis 41b is connected to a motor (not shown).
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A splash guard 41c for preQenting a splash of
the dispensed liquid is provided around the rotary
stage 41.

A pipe fixing plate 42 for holding the ends of
the above—mentioned pipes is prdvided above the rotary
stage 41 (above the center of the substrate 100). The
pipe fixing plate 42 is supported by an axis set by the
side of the rotary stage 41. On the surface of the
pipe fixing plate 42 facing downward are provided as
many nozzles 42’ as the pipes.

The tips of the water pipe 43a, water pipe 43D,
developer pipe 44, treating agent pipe 45, colloidal
solution pipe 46, accelerator pipe 47, and electroless
plating solution pipe 48 are separately arranged. The
other ends of these pipes'are connected fo each tank
(not shown) via pumpé for supply of the solutions (not
shown) .

The monitor system 49 is made up of a light
source 48a provided beneath the'splash guard 41lc and a
laser beam measuring member 49b provided over the
rotary stage 49. The laser beam measuring member 48b
is to measure a iaser beam 49c emitted from the 1igh£
source 49%a.

In the fourth unit 4, a developer is dispensed

through the developer pipe 44 from the nozzle 42’ to
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the substrate 100 on the rotary stage 41 in a high
speed rotation. In this development processing, the
progress of the development process is monitored with
the monitor system 49.

The developmeht processing is followed by the
above—-mentioned conductivity—-imparting treatment. The
substrate 100 in a rotation is washed with water (pure
water) dispensed from the water pipe 43a at a flow rate
of 1000 ml/min or more and water (pure water) dispensed
from the water pipe 43b at a flow rate of 1000 ml/min
or less. The surface is then treated with the treating
~agent supplied from the treating agent pipe 45, fol-
iowed by washing with water from the water pipe 43b.
The ceclloidal soluticon is supplied thrcugh the colloi-
dal solution pipe 46 to the surface of the substrate to
make the palladium catalyst on the surface, followed by
washing with water from the water pipe 43b. The stan-
nous ions remaining on the surface are removed by using
the accelerator from the accelerator pipe 47, followed
by washing with water from the water pipe 43b. Final-
ly, the surface is treated with the electroless plating
solution supplfed from the electroless plating solﬁtion
pipe 48.

Some of the pipes, for example, the pure water

Pipe and the developer pipe, may have a common nozzle.

23



The completion of the electroless plating is
sensed by the monitor system 49.

In the apparatus for producing a stamper shown
in Fig. 2, the time and unsuccessful rate for the
development step and conductivity—imparting treafment
are remarkably reduced thanks to spin coating method
using only one spin coater.

. The glass substrate having been thus rendered
conductive is then transferred to the fifth unit 5,
where a nickel plate having a thickness of about 200 to
350 pym is electroformed on the surface (metal plate
forming step, denoted by (5) in Fig. 1).

After completion of the metal plate forming
stan, the giass subhe«trate is taken away from the appar—
atus, and the nickél plate is removed from the glass
substrate. The removed nickel plate is cleaned with a
commercially available stripper, etc. and then trans-—
ferred to the sixth unit 6, where a protective lacquer
is coated on the plate. The coated nickel plate is
taken out of the unit, the back surface 1is polished,
and unnecessary parts of both the innér and outer .
circumferences are trimmed away 5y punching, to obtain
a stamper having formed thereon pits of the desired

information signals.

The process for electroless plating according
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to the present invention is carried out in the same
manner as in the above-described conduﬁtivity—imparting
treatment of the process for producing a stamper,
except in that the subject of electroless plating is
the surface of a molded article or the surface of a
substrate having provided thereon a resiﬁ in a pre-
scribed pattern and that the treating agent to be used
is a treating solution containing a compound having a
betaine_structure and a polyoxyethylene alkylamine
series compound.

The molded article as referred to above can be
a molded article comprising glass, a silicone wafer,
ceramics, resins, etc.

The substirate having provided therzon a resin
in a prescribed pattern can be a substrate having a
patferned resin which is used in the production of a
stamper for producing optical discs, etc. More specif-
ically, such a substrate can_be obtained by coating a
photosensitive resin (positive photoresist) on a glass
substrate, exposing the photosensitive resin according
to desired data, and developing (dissolving and remov-
ing) the exposed area of the photosensitive resin-to
leave the solvent—insoluble bhotosensitive resin on the
substrate in a prescribed pattern.

The present invention will now be illustrated
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in greater detail with reference to Example and Com-
parative Example, but it should be understood that the
present invention is not construed as being limited
thereto.

EXAMPLE

A disc-shaped glass substrate having a diameter
of 160 mm was put in the second unit 2 of the apparafus
shown in Fig. 1 and transferred to the third unit 3.
In the third unit 3, the glass substrate was washed
with water, and Photoresist HPR 204 (trade name), pro-—
duced by Fuji-Hunt, was applied to the surface of the
glass substrate by means of a spin coater (photosensi-
tive layer forming step). The photosensitive layer was
dried in the second unit 2 (drving step) aud then
selectively exposed in laser beam having information
signals in the first unit 1 (exposure step) and then
transferred to the fourth unit 4.

In the fourth unit 4 the glass substrate was
put on the stage of the spin coater by a handling
system and fixed thereon by a vacuum cﬁuck of the
rotary stage.

An alkaline developer was applied by spin
coating method to dissolve and remove the exposed area.
The supply of the development was stopped when pre-—

scribed information pits were formed. The surface was
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thoroughly spin washed with ultrapure water to obtain
the glass substrate having thereon the residual photo-
sensitive layer in a prescribed pattern.

The surface of the glass substrate with the
residual patterned photosensitive layer was spin coated
with a 5 wt% agueous solution of Cleaner Conditioner
231 (trade name), produced by Shipley, to conduct a
reaction for about 3 minutes.

After the surface was spin washed with water,
an aqueous solution containing 10 wt% of a stannous
palladium colloidal solution Catalyst 9F (trade name),
produced by Shipley was applied thereto .by spin coating
method to conduct a reaction for 3 minutes.

After the above treatment, the suvrface was spin
washed with water, and a 5 wt% aqueous solution of an
accelerator Accelerator 19 (trade name) (15wt % agqueous
solution of hydrochloric aéid) produced by Shipley, was
applied by spin coating method to conduct a reaction
for about 1 minute to remove the stannous ions remain-—
ing on the surface, followed by spin washing with
water. An electroless nickel plating solution OS 1580
(trade name), produced by Sﬁipley, warmed at about 40°C
was applied to the surface by spin coating method to
conduct a reaction for about 8 minutes to render the

surface conductive.
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After the above conductivity—imparting step,
the substrate was washed with water and dried.

The glass substrate was then transferred to the
fifth unit 5, where a nickel plate having a thickness
of about 300 um was electroformed thereon using the
glass substrate as a cathode (metal plate forming
step).

The glass substrate having thereon a nickel
plate was taken out of the apparatus. The nickel plate
was removed from the glass substrate, cleaned, and put
into the sixth unit 6 of the apparatus, where the sur-
face of the nickel plate having pits was coated with
protective lacquer. The back surface of the nickel
plate was pclished and trimmed by purching to nbiain a
'stampcr.

According to the process described in the
Example, the operations from the photosensitive layer
forming step through the metal plate forming step cah
be carried out automatically. Although it took about
4 hours from the start of the production of the first
stamper, a second, third stamper, etc. were obtained
about evefy one hour.

On continuous production for 30 consecutive
days without cleaning for mainteﬂance of the piping and

tanks, 660 stampers were produced in total (22 stamp-—-
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ers were produced per day in average.). And 627 out of
660 were proved indefectible, achieving a yield of 95%
(defectives due to the individual steps in the process
of the present invention were not recognized). The
production line was not stopped throughout the continu-
ous production.

EXAMPLE 2

A conductivity—imparting step (electroless
plating treatment) was carried out as follows.

The glass substrate having the photosensitive
layer in a prescribed pattern obtained in Example 1 was
mounted on the stage of the fourth unit 4 used in
Exampie 1, and the surface of the substrate (the sur-—
face with tihe resin) was spin—-coated with a processing
solution A to conduct a reaction for 30 seconds. After
spin washing with water, an agqueous solution containing
b wt% of a stannous-palladium series activator HS-201B
(trade name) produced by Hitachi Kasei, Ltd. was ap;
plied to fhe surface of the substrate by spin coating
to conduct a reaction for about 1 minute. After spin
washing with water, a 5 wt% aqueous solution of an
accelerator ADP-501 (trade-name) produced by Hitachi
Kasei, Ltd. was applied by spin coating to conduct a
reaction for about 1 minute td remove the stannous

elements remaining on the surface and to attract cata-—
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lyst nuclei to the surface.

After completion of the reaction, spin washing
with water is carried out, and an electroless nickel
plating solution 081580 (trade name), produced by
Shipley, warmed at about 80°C was applied by a spin
coating method to conduct a reaction for about
10 minutes thereby to form a nickel plate.

After washing with water and drying, a nickel
plate having a thickness of about 300 um was electro-
formed thereon using the glass substrate as a cathode.
The substrate was taken out of the apparatus, and the
nickel plate was removed from the glass substrate.
After cleaning the nickel plate, protective lacquer was
applied to the surface having pits. The back =surfane
of the nickel plate was polished and trimmed by punch—

ing to obtain a stamper. The résulting stamper had no

apparent defect. On performance evaluation of signal
characteristics, satisfactory signal characteristics
were obtained. When 50 stampers were produced in the

same manner, the block error rate was 1/sec in average.

The processing solution A used above was pre-—

pared as foliows.

The compound having a betaine structure as

represented by formula (3):
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@ On P NN

CHg

and a polyoxyethylene alkyl series compound represented
by formula (4):

| (CH,CH,0) H
C18H37 — N ¢t (4)
(CH,CH,0) H

wherein m and n each represent an integer giving the
total (m+n) of 20, were added to water in an amount of
2g and 3g, respectively, per liter of water.
COMPARATIVE EXAMPLE
Stampers were produced in the same manner as in
Example except *that the conductivity-imparting slep was
cafried out by the eleven steps of:
(1) treating the surface of a glass sﬁbstrate
with a silane coupling agent;
"(ii) washing with water;
(iii) treating with tannic acid;
(iv) washing with water;
(v) treating with stannous chloride;
(vi) washing with water;
(vii) treating with an aqueous solution of silver
nitrate; |

(viii) washing with water;
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- (ix) treating with palladium chlorfide;
(x) washing with water; and
(xi) depositing a nickel layer by electroless
plating.

During the continuous running, daily exchange
of the activating solutions and cleaning of the piping
were required. During the cleaning of the piping, the
production line was stopped. As a result, 330 stampers
were obtained in total (11 stampers were produced per
dgy in average) and 215 out of 330 were found indefect-

ible, for a yield of 65%.
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CLAIMS

1. A process for electroless plating the surface
of a molded article or the surface of a substrate
having thereon a resin in a prescribed pattern, which
comprises'treating said surface with a treating solu-—
tion containing a compound having a betaine structure
and a polydxyethylene alkylamine series bompound,
treating the surface with a stannous—palladium series
activator to attract catalyst nuclei onto said surféce,
and treating the sﬁrface with an electroless plating

solution to form a metal plate thereon.

2. The process according to claim 1, wherein |
said compound having a betaine structure ‘is a compound
repfesented by formula (1):

R2
Ry JTI—CHZCOOGA“’ s (1)

Rg

wherein Rl, Ry, and R3 each represent a hydrocarbon
group having 1 to 20 carbon atoms;; and A represents a
counter ion (cation),

and said polyoxyethylene alkylamine series compound is

a compound represented by formula (2):

_This Sheet Has Becn Replaced
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MAKH R A0 0 1
(CH CHZO) H
Ry — N 2P @)
(CHZCHZO)nH
wherein R4 represents a hydrocarbon group having 1 to
20 carbon atoms; m and n each represent an integer

giving the total (m+n) of 4 to 20, provided that m ¥ O

and n # 0.

3. A process for producing a stamper comprising
the steps of: forming a photosensitive layer on a sub¥
strate; drying the photosensitive layer; exposing the
photosensitive layer according to information data to
be recorded; developing the exposed photosensitive
layer and rendering the surface of the substrate having
thereon a patrerned photbsensltive layer electrically
conductive; and forming a metal plate on the conductive
surface by electroforming, wherein the step of render—
ing the surface conductive is carried out by treating
the surface of the substrate with a treating agent for
improvement of surface hydrophilic properties and fdr
change control, followed by treating the surface with a
colloidal solution containing stannous and palladium
ions to make a palladium catalyst on the surface, and
followed by treatihg the.surface with an electroless

plating solution.

Th.ls Sheet Has Been Replaced
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4. The process for producing a stamper according
to claim 3, wherein said step of réndering the surface
conductive comprises the steps of:

(i) treating with a treating solution contain-
ing a surface active agent other than an anionic sur-
face active agent;

(ii) treating with a colloidal solution con-
taining stannous ions and'pailadium ions;

(iii) treating with an accelerator; and

(iv) treating with an electroless plating solu-

tion to form a nickel plate.

5. The process for producing a stamper according
to claim 4, wherein the steps (i), (iji), and (iii) are

each followed by washing with water.

6. The process for producing a stamper according
to claim 4, wherein said solution containing the sur-
face active agent other than an anionic surface active
agent is a treating solution containing both a compound
having a betaine structure and a polyoxyethylene alky-—

lamine series compound.

T. The process. for producing a stamper according

to claim 3, wherein the treatment with the treating

This Sheet Has Been Rep
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agent, the treatment with the colloidal solution, and
the treatment with the electroless plating solution are

all carried out by'spin coating method.

8. The process for producing a stamper according
to claim 3, wherein the treating agent is a solution
containing a surface active agent other than an anionic

surface active agent.

9. The process for producing a stamper according
to claim 3, wherein the treatment of the surface with
the treating agent is performed at 20 to 50 °C for 0.5

to 20 minutes.

10. The process for producing a stamper according
to claim 3, wherein the treatment of the surface with
the colloidal solution is performed at 20 to 40 °C for

0.5 to 20 minutes.

11. The process for producing a stamper accofding
to claim 3, wherein the surface of the substrate is
washed with water after the treatment with the célloi—
dal solution and prior to the treatment with the elec-—

troless plating solution.

" This Sheet Has Been Rep
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12. The process for producing a stamper according
to claim 3, wherein the treatment of the surface with
the electroless plating solution is performed at 20 to

70 °C for 1 to 10 minutes.

13. An apparatus for carrying out a process for
producing a stamper according to claim 3 comprises:

a unit for carrying out tﬁe step of rendering
the surface conductive comprising a rotary stage on
which a substrate having thereon an eprsed phofosensi—
tive layer is put and rdtated;

two water pipes for dispensing water at dif-
ferent flow rates;

a developer pipe for dispensing a developer;

a treating agent pipe for dispensing a treat--
ing agent;

a colloidal solution pipe for dispensing a
colloidal solution;

an accelerator pipe for dispensing an accel-
erator; and

an electroless plating solution pipe for dis-

pensing an electroless plating solution.

14. The apparatus according to claim 13, wherein

said apparatus is equipped with a laser beam irradia-
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tion monitor system for checking the surface condition
of the substrate having thereon an exposed photosensi-

tive layer.
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