
;e3ew;t6678^ 9~:6:T;M\? SPECIFICATION PRODUCTION METHOD OF PRINTED CIRCUIT
BOARD FIELD OF THE INVENTION The present invention relates to a production
method of a printed circuit board. More particularly, this invention
relates to a production method of a printed circuit board, which can reduce
variation in the thickness of a circuit pattern. BACKGROUND OF THE
INVENTION  To meet the request for miniaturization and high integration of
electric devices and electronic devices in recent years, the pitch of
circuit patterns on a printed circuit board has been made smaller. A
circuit pattern having a fine pitch (distance between neighboring patterns)
of not more than about 75 um is formed by an additive method, a
semiadditive method and the like. According to the additive method, for
example, a resist pattern is formed on an insulating substrate, a
conductive layer made of copper is formed in an area other than the resist
pattern by plating, and the resist pattern is removed. In this way, a
circuit pattern is formed in an area other than the resist pattern.
According to the semi-additive method, a metal backing layer of Cr and the
like is first formed on an insulating  substrate by plating,
vapor-deposition and the like, and a resist pattern is formed on the metal
backing layer. Subsequently, Cu layer is formed on the metal backing layer
in the area other than the resist pattern by plating, and the resist
pattern is removed to form a circuit pattern. Then, 3o using the circuit
pattern as a mask, the metal backing layer is etched. In this way, a
circuit pattern is formed in the area other than the resist pattern. In the
printed circuit board produced by the semi-additive method, elution of a
metal ion 1 *GOOOOZ*   constituting the circuit pattern into the insulating
substrate, which is what is called ion migration, can be prevented, because
the circuit pattern is formed on the insulating substrate via the metal
backing layer of Cr layer and the like. s In the production of a printed
circuit board according to the additive method or the semi-additive method,
variation in the thickness of circuit pattern has become a problem. That
is, a pattern present in the central area of a printed circuit board where
a number of circuit patterns are disposed, and a to pattern present in the
outer peripheral area of the printed circuit board surrounded by an area
free of a circuit pattern show different current densities during plating.
As a result, despite the fact that they have been formed by the same 



process, the pattern present in the central area and that Is present in the
outer peripheral area have different thicknesses. To solve this problem, a
dummy pattern has been conventionally formed on the outside of the circuit
pattern (JP-A-2001-101637). Fig. 9(a)-Fig. 9(c) show concrete example of
such dummy z pattern. Fig. 9(a) shows an embodiment wherein a solid dummy
pattern is disposed near a circuit pattern, Fig. 9(b) shows an embodiment
wherein a circuit pattern is surrounded by a solid dummy pattern, and Fig.
9(c) shows an embodiment wherein a Zs dummy pattern having the same shape
as a circuit pattern is arranged near the circuit pattern. However, the
dummy pattern is inherently unnecessary for the printed circuit board and
needs to be removed ultimately. When a dummy pattern is simultaneously
removed (dissolved) ao along with an insulating substrate in an etching
step for the insulating substrate, without particularly applying a step for
exclusively removing the dummy pattern, the dummy pattern is not completely
dissolved and remains as a residue. In the 2   above-mentioned case,
therefore, after forming a circuit pattern (dummy pattern), the dummy
pattern is removed by etching and the like. In other words, forming a dummy
pattern necessitates a removal step of the dummy pattern, which in turn
makes the production cost of a printed circuit board expensive. SUMMARY OF
THE INVENTION In view of the above-mentioned situation, it is an object of
the present invention to provide a production method capable of removing a
dummy pattern without a special dummy pattern to removal step and affording
a printed circuit board having a circuit pattern with a little variation in
the thickness. The present invention is characterized by the following to
achieve the above-mentioned object. (1) A production method of a printed
circuit board, which is comprises the steps of forming an insulating layer
in a given pattern on one surface of a supporting substrate, forming a
circuit pattern on the insulating layer while forming a dummy pattern in an
area free of the insulating 20 layer on said surface of the supporting
substrate, and removing by dissolving an unnecessary part of the supporting
substrate, which is free of the insulating layer and the circuit pattern,
together with the dummy 



pattern. z5 (2) The production method of the printed circuit board of the
above-mentioned (1), wherein the dummy pattern has a width of the pattern
of not more than 200 um (3) The production method of the printed circuit
board of the above-mentioned (1), wherein the above-mentioned supporting 3o
substrate is made of stainless steel, Ni-Fe alloy, copper, aluminum,
copper-beryllium or phosphor bronze. (4) The production method of the
printed circuit board of the above-mentioned (1), wherein the
above-mentioned insulating 3   layer is made from a polyimide resin
containing a photosensitive material. In the present invention, a circuit
pattern and a dummy pattern are not formed on the same plane, unlike the
conventional manner. In the present invention, a supporting substrate
(metal foil, metal thin plate etc.) planned to be partly removed by
dissolving (wet etching) is used, an insulating layer is formed in a given
area on one surface of the supporting substrate, and a circuit pattern is
formed on to the insulating layer while forming a dummy pattern in an area
free of the insulating layer on said surface of the supporting substrate.
Thereafter, an unnecessary part of the supporting substrate, which is free
of the insulating layer and the circuit pattern, is removed by wet etching
together with the 15 dummy pattern, whereby the conventional step for
removing the dummy pattern becomes unnecessary. BRIEF DESCRIPTION OF THE
DRAWINGS Fig. 1 shows a schematic sectional view of one embodiment of the
printed circuit board produced by the production method  of the present
invention, where an insulating layer having a given pattern is formed on a
supporting substrate. Fig. 2 shows a schematic sectional view of the state
where a conductive layer is formed on the entirety of one surface of a
supporting substrate to cover the insulating layer after the  state shown
in Fig. 1. Fig. 3 shows a schematic sectional view of the state where a
circuit pattern and a resist pattern for forming a dummy pattern have been
formed after the state shown in Fig. 2. Fig. 4 shows a schematic sectional
view of the state where a metal for wiring is deposited on the opening in
3o the resist, thereby to form a circuit pattern and a dummy pattern, after
the state shown in Fig. 3. Fig. 5 shows a schematic sectional view of the
state where the resist pattern 4 is removed and the unnecessary part of the
conductive layer 



4   is removed after the state shown in Fig. 4. Fig. 6(a) - Fig. 6(d) show
a schematic sectional view of a series of steps for removing the dummy
pattern along with the unnecessary part of the supporting substrate by wet
etching after the state shown s in Fig. 5. Fig. 7(a) - Fig. 7(c) show
variation in the pattern of the opening for forming a dummy pattern. Fig. 8
is a layout of the circuit pattern and the dummy pattern in Examples. Fig.
9(a) - Fig. 9(c) schematically show positional relationship between a
circuit pattern and a dummy pattern in a conventional  printed circuit
board. In the Figures, 1 shows a supporting substrate, 2 shows an
insulating layer, 3 shows a conductive layer, 4 shows a resist pattern, 6
shows a circuit pattern, 7 shows a dummy pattern, and 100 shows a printed
circuit board. Is DETAILED DESCRIPTION OF THE INVENTION The present
invention is explained in detail in the following. The production method of
the printed circuit board of the present invention characteristically
comprises the following  Step 1 to Step 3. Step 1: formation of an
insulating layer in a given pattern on one surface of a supporting
substrate. Step 2: formation of a circuit pattern on the above-mentioned
insulating layer while forming a dummy pattern in an area free Zs of the
insulating layer on said surface of the supporting substrate. Step 3:
removal by dissolution of an unnecessary part (including the dummy pattern)
of the supporting substrate, which is free of the insulating layer and the
circuit pattern. 3o The production method of the printed circuit board of
the present invention encompasses both the "additive method" and the
"semi-additive method". The present invention is explained in more detail
in the following by one example of the 5   production step of a printed
circuit board by the semi-additive method. Figs. 1 - 6 are sectional views
schematically showing production of a printed circuit board according to
the method of the present invention. [Step 1] As shown in Fig. 1, an
insulating layer 2 having a given pattern is formed on one surface (top
surface) lA of a supporting substrate 1.  As the supporting substrate 1, a
metal foil and a metal thin plate made of various metals can be used. Of
these, a metal foil and a metal thin plate made of stainless steel, Ni 



Fe alloys such as 42 alloy (42~ Ni-Fe alloy), copper, aluminum,
copper-beryllium, phosphor bronze and the like are preferable Is from the
aspects of anti-corrosion, elasticity and the like. Particularly, stainless
steel and 42 alloy are preferable. The supporting substrate 1 preferably
has a thickness of about 10 60 um, more preferably 15 - 30 um, for
achieving efficient removal by dissolution (wet etching) of the supporting
2o substrate to be mentioned later, and vibration characteristic of a
printed circuit board. The supporting substrate 1 has a width of generally
about 50 - 500 mm, preferably about 125 300 mm. As used herein, the "width
of the supporting substrate" means the length of each of the orthogonal two
sides  when the outer shape of the supporting substrate 1 is tetragon
(square, rectangle), and the length of diameter, major axis or minor axis
when the outer shape of the supporting substrate 1 is a circle, an ellipse
or a shape similar thereto. While the material (insulator) of the
insulating Layer 2 3o is not particularly limited, it is preferably a
synthetic resin such as polyimide resin, acrylic resin, polyether nitrile
resin, polyether sulfone resin, polyethylene terephthalate resin,
polyethylene naphthalate resin, polyvinyl chloride resin 6   and the like.
Of these, polyimide resin is preferable, and polyimide resin, to which a
photosensitive material such as dihydropyridine derivative and the like has
been added to impart photosensitivity (affording patterning by exposure and
development), is particularly preferable, because heat resistance,
mechanical strength and dimensional stability become superior. When a resin
without photosensitivity is used, an insulating layer 2 having a given
pattern is formed on one surface of a supporting substrate 1A by adhering a
film to formed into a given shape by a suitable method to one surface 1A of
the supporting substrate 1 with an adhesive (thermosetting adhesive,
thermoplastic adhesive etc.). The thickness of the insulating layer 2 is
preferably 2 20 Vin, more preferably 5 - 15 um, from the aspect of
insulating 15 property. A method for forming an insulating layer 2 having a
given pattern, using a polyimide resin having photosensitivity is explained
in the following. First, a polyimide precursor solution is applied onto the
entirety of one surface of a 2o supporting substrate, and dried at, for
example, 60 - 150C, preferably 80 - 120C, to form a coating of a polyimide
precursor. Then, the coating is exposed to light via a photomask and the
exposed part is heated and developed for given patterning of the coating.
25 The light to be irradiated for the above-mentioned exposure preferably
has an exposure wavelength of 300 - 450 um, more preferably 350 - 420 nm.
The exposure accumulated energy is preferably 100 - 1000 mJ/cm2, more
preferably 200 - 700 mJ /cm2 . 3o Of the coating, the part exposed to light
and heated at a temperature of not less than 130C and less than 150C is
dissolved during development (the part not exposed to light is 



insolubilized, positive-type) and the part exposed to light and 7   heated
at a temperature of not less than l50C and less than 180C does not dissolve
during development (the part not exposed to light is solubilized,
negative-type). The development is conducted using a known developing
solution such as an alkaline developing solution and the like, according to
a known method such as immersion method, spray method and the like. The
coating after patterning in the above-mentioned manner is heated to 250C or
higher (preferably 250 - 400C) for setting (imidization), whereby an
insulating layer 2 made of a polyimide resin and having a given pattern is
obtained. When an insulating layer 2 having a given pattern is formed from
a polyimide resin in this way, the thickness thereof is preferably 2 - 20
nm, more preferably 5 - 15 nm. The foregoing IS is Step 1. [Step 2) After
forming an insulating layer 2 having a given pattern, a circuit pattern is
formed by the following steps. As shown in Fig. 2, a conductive layer 3 is
formed on the 2 entirety of one surface 1A of the supporting substrate 1,
thereby to cover the insulating layer 2. The material (conductor) fox
forming a conductive layer 3 is not particularly limited and Cr, Cu, Ni,
Ti, Ni-Cr alloy and the like are exemplified. Of these, Cr and Cu are
preferable from  the aspect of adhesion to insulating layer 2. Such
conductive layer 3 may consist of a single layer or a laminate of two or
more layers (films) made of different metals. In the case of constitution
of a laminate of two or more layers (films), a Cr layer (film), then a Cu
layer (film) are preferably laminated 3o in this order to cover the
insulating layer 2 to achieve strong adhesion. While the thickness of
conductive layer 3 is not particularly limited, it is preferably about
600-6000 A, more preferably about 1300 - 3700 A, from the aspect of
improvement 8   of adhesion. When the conductive layer 3 consists of a
laminate of the above-mentioned Cr layer (film) and Cu layer (film), the
thickness of the Cr layer (film) is preferably 100 - 1000 A (more
preferably 300 - 700 A), the thickness of the Cu layer (film) is preferably
500 - 5000 A (more preferably 1000 0 3000 A). The method for forming the
conductive layer 3 is not particularly limited and nonelectrolytic plating
method, sputtering vapor-deposited method and the like are exemplified. so
As shown in Fig. 3, a resist pattern 4 for forming a circuit pattern and
for forming a dummy pattern on the abovementioned conductive layer 3 is
formed. The resist used for forming a resist pattern 4 is exemplified by a
dry film resist and a liquid resist, with preference given to a dry film
resist 15 from the aspect of production cost and the like. Of the dry film
resists, an acrylic dry film resist is preferable for acid resistance. In
the case of a liquid resist, a resist film is formed by a method such as
screen printing, spin coater and the like. In the case of a dry film
resist, it is fixed on the  conductive layer 3 by pressing with a suitable
roller. The thickness of the resist pattern 4 is preferably about 1 - 50
~,,m, more preferably about 20 - 40 ~~m, in consideration of easy
deposition of the plating metal during electroplating to form a circuit
pattern and a dummy pattern to be mentioned 25 later and the thickness of
the final circuit pattern. A method of forming a resist pattern 4 (method
of forming 



an opening in a resist film) is exemplified by laser processing,
photolithography processing and the like. In view of the dimensional
precision and processing cost, 3o photolithography processing (forming an
opening by exposure via a photomask and development) is preferable. The
width of the opening 5A for forming a circuit pattern (= width of pattern
of circuit pattern 6 to be mentioned below) is generally in the 9   range
of 1 - 2000 nm, preferably 5 - 200 nm. In contrast, the width of an opening
5B for forming a dummy pattern (= width of pattern of dummy pattern 7 to be
mentioned below) is preferably not more than 200 nm, more preferably 10 -
60 Vim. By employing such preferable width, the dummy pattern can be
certainly dissolved for removal in the step for dissolving (wet etching)
the supporting substrate to be mentioned below. In Fig. 3, two openings 5B
for forming a dummy pattern are formed, but the number and shape of the
opening are not particularly limited  and can be changed as appropriate
depending on the shape, number, layout and the like of the circuit pattern.
Fig. 7(a) - Fig. 7(c) show concrete examples of variation in the pattern of
the opening for forming a dummy pattern. In Fig. 7(a), one linear opening
5B-1 has been formed, in Fig. 15 (b)~ plural linear openings 5B-1 have been
formed, and in Fig. 7(c), lattice opening for forming a dummy pattern 5B-2
has been formed. The shape of the opening for forming a dummy pattern is
linear such as a straight line (e. g., Fig. 7(a), Fig. 7(b)),  curve,
zigzag and the like, lattice (the aforementioned Fig. 7(c)), circle,
ellipse, polygonal, a combination of these shapes and the like. In the case
of lattice as shown in Fig. 7(c), the shape of the resist where linear
openings cross is not particularly limited and may be any shape such as
tetragon, 25 circle, ellipse and the like. In the present invention, the
width of the opening for forming a dummy pattern (= pattern width of dummy
pattern) corresponds to the line width (in case of lattice, the width of
line forming the lattice) when the shape of the opening is 30 linear or
lattice. In the case of the aforementioned Fig. 7(a) - Fig. 7(c), W1
therein shows the width of the opening (_ pattern width of dummy pattern).
When the shape of the opening is circle, it shows a diameter, when the
shape of the opening to   is ellipse, it shows a minor axis thereof, and
when the shape of the opening is polygonal, it shows a width of the minimum
width part. As used herein, the "minimum width part of polygon" corresponds
to, when the polygon has an odd number of 5 vertexes (triangle, pentagon
etc.), the length of (a path of) the minimum perpendicular of a11 the
perpendiculars drawn from respective vertexes to their facing sides. In the
case of a polygon having an even number of vertexes (quadrangle, hexagon 



etc.), the minimum width part of the polygon corresponds to the to length
of (a path of) the minimum perpendicular of a11 the perpendiculars with
respect to the sides, from the middle point of which they are drawn, to the
point of intersection with their facing sides. As mentioned above, the
width of the opening for forming 1j a dummy pattern (= pattern width of
dummy pattern) is preferably set for not more than 200 ~ in the present
invention, whereby the dummy pattern can be certainly dissolved and removed
by etching along with the supporting substrate. The etching of the dummy
pattern is conducted along with the zo penetration of an etching solution
between the resist and the dummy pattern. When the dummy pattern forms an
ellipse or polygon, the minor axis of not more than 200 Vim, or the minimum
width part of polygon of not more than 200 ~m permits sufficient
penetration of the etching solution between the 25 dummy pattern and the
resist even in a short etching time, thus resulting in the removal of the
dummy pattern. After forming the opening for forming a circuit pattern and
an opening for forming a dummy pattern in the abovementioned manner, a
circuit pattern and a dummy pattern are 3o formed as shown in the
following. That is, a metal (alloy) for wiring is deposited by
electroplating in an opening 5A for forming a circuit pattern and an
opening for forming a dummy pattern 5B, in the above-mentioned resist 4,
thereby to form a 11   circuit pattern 6 and a dummy pattern 7 (Fig. 4).
Examples of the metal (alloy) for wiring include metals such as Cu, Au,
stainless steel, A1, Ni and the like, and alloy obtained by adding Be, Ni,
Co, Ag, Pb, Cr and the like to these metals are s preferable. Of these, Cu
is more preferable from the mechanical properties such as strength, elastic
modulus and the like, and the electrical properties such as electric
conductivity and the like. The thickness of the circuit pattern 6 is
preferably 2 - 30 ~Lm, more preferably 5 - 20 um. to Then, after removing
the resist pattern 4 by wet etching using, for example, an alkaline
solution and the like, the unnecessary part of the conductive layer 3 is
removed (Fig. 5). While the method for removing the unnecessary part of the
conductive layer 3 is not particularly limited, for example, a Is method
comprising masking the entirety of the exposed part of the supporting
substrate 1, the entirety of the circuit pattern 6 and a part of the dummy
pattern 7, and applying wet etching and the like are exemplified. In this
method, for example, a mask made of an acrylic dry film resist is
preferably used and zo an aqueous solution of potassium ferricyanide type,
potassium permanganate type, sodium metasilicate type and the like are
preferably used as an etching solution. The above constitutes Step 2. [Step
3] as After forming the circuit pattern 6 and the dummy pattern 7 in the
above-mentioned manner, the dummy pattern 7 is removed together, with the
unnecessary part of the supporting substrate 1 by the following steps. As
shown in Fig. 6(a), on one surface (top surface) lA of 3o the supporting
substrate 1, all the conductive layer 2, circuit pattern 6 and dummy
pattern 7 are covered with a resist (film) 8 and the entire surface of the
other surface (bottom surface) 1B of the supporting substrate 1 is covered
with a resist 12   (film) 9. As the resists (films) 8 and 9, for example, a
dry film resist, a liquid resist and the like are preferably used, and the
dry film resist is more preferable. Of the dry film resists, an acrylic dry
film resist is particularly preferable in view of acid resistance. 



Then, as shown in Fig. 6(b), the resist (film) 9 covering the entire
surface of the other surface (bottom surface) 1B of the supporting
substrate 1 is subjected to photolithography processing to expose the
unnecessary part D (part having a ~ dummy pattern 7) free of the insulating
layer 2 and the circuit pattern 6 on the supporting substrate 1. Then, as
shown in Fig. 6(c), the other surface (bottom surface) 1B of the supporting
substrate 1 is subjected to wet etching to remove the unnecessary part D of
the supporting Is substrate simultaneously with the dummy pattern 7. While
the etching solution for the wet etching varies depending on the materials
of the supporting substrate 1 and the dummy pattern 7 (circuit pattern 6),
an aqueous solution and the like of ferric chloride, cupric chloride and
the like are preferable. 2o Thereafter, the resists (films) 8 and 9 are
completely removed to complete the printed circuit board 100 shown in Fig.
6(d). The production example of the printed circuit board 100 explained by
referring to Figs. 1 - 6 in the above is a 25 production example by a
semi-additive method. When a circuit board is produced by the additive
method, the same steps except the above-mentioned conductive layer 3 are
basically applied. The printed circuit board to be produced by the
production method of the present invention has a structure 3o wherein (a
pattern of) an insulating layer 2 is formed on a supporting substrate 1
(metal foil, metal thin plate etc.) and a circuit pattern 6 is formed on
the insulating layer 2. As compared to a conventional one comprising a
circuit pattern 13   formed on an insulating substrate, it advantageously
shows fine elasticity and permits bending processing. Examples The present
invention is explained in detail by referring 5 to examples, which are not
to be construed as limitative. Example 1 A polyamide resin precursor
solution having photosensitivity was applied on a 20 ~,~n-thick stainless
steel foil (SUS304 H-TA) such that the thickness after drying became l0 24
~m and dried at 130C to give a coating of a polyimide resin precursor. This
coating was exposed to light via a photomask (wavelength: 405 nm, exposure
accumulated energy: 700 mJ/cmz). After heating the exposed part to 180C,
the coating was is developed with an alkaline developer far patterning of a
negative-type image. The patterned polyimide resin precursor coating was
heated at 350C for setting (imidization), whereby 



a 10 ~~m-thick base layer (insulating layer) made from a polyimide resin
and having a given pattern was prepared. 2 Then, a 300 A-thick Cr thin film
and a 700 A-thick Cu thin film were formed in this order on the entirety of
the stainless steel foil and the base layer (insulating layer) by the
sputtering vapor-deposition method. Thereafter, a 30 ~,m-thick acrylic type
dry film resist zs was adhered to the above-mentioned Cu thin film. The
above-mentioned dry film resist was then subjected to photolithographic
processing to form an opening for forming a circuit pattern and an opening
for forming a dummy pattern. The opening pattern for forming a circuit
pattern had a width 30 of 15 - 1500 ~,~n, 4 per set, 84 sets arranged at
pitch 3 mm and the opening for forming a dummy pattern was straight and had
a width of 50 ~,~n, plural openings arranged at pitch 120 ~,,m. The opening
for forming a dummy pattern was formed at 100 ~,~n - 5 mm 14   away from
the circuit pattern. Cu was deposited inside the above-mentioned opening
pattern by electroplating to form a 14 Eon-thick circuit pattern and a
dummy pattern. Fig. 8 is a layout of the circuit pattern 5 6 and the dummy
pattern 7. After complete removal of the above-mentioned dry resist film by
chemical etching (etchant: aqueous alkaline solution), the entire
conductive pattern and a part of the dummy pattern were masked with an
acrylic type dry film resist, and the Cr 1 thin film and Cu thin film were
removed by wet etching (etching solution: aqueous potassium permanganate
solution). The entire exposed surface of the stainless steel foil, circuit
pattern, base layer and dummy pattern was covered with an acrylic type dry
film resist from the top surface side and is from the underside of the
stainless steel foil, after which the unnecessary part (the part free of
base layer and circuit pattern) of the stainless steel foil was exposed by
photolithographic processing. Then, using an aqueous ferric chloride
solution as an 2o etching solution, wet etching was applied from the
underside of the stainless steel foil to remove the unnecessary part of the
stainless steel foil and the dummy pattern. The remaining resist film was
removed to complete a printed circuit board. (Comparative Example 1) zs In
the same manner as in Example 1 except that a step for forming a dummy
pattern was not included, a printed circuit board was obtained. 



(evaluation) The thickness of the circuit pattern of the above 3o mentioned
printed circuit board and the variation thereof were measured as in the
following. The zero point of a linear gauge (ZC-101, NIKON CORPORATION) was
set for the base layer (insulating layer) and 15   the height of the
circuit pattern measured from the base layer as the base point was taken as
the thickness of the circuit pattern. The circuit pattern to be measured
had a width of 100 Vim,-and the average of 162 measures and the standard
deviation 5 were calculated. The results are as follows. Example 1: average
thickness 14.0 ~~n, standard deviation 0.37 Comparative Example 1: average
thickness 14.0 E,~n, standard deviation 0.74 Fpm I As is clear from the
foregoing explanation, the production method of the printed circuit board
of the present invention does not require any special step for removal of a
dummy pattern, thereby reducing the number of steps from the conventional
methods. As a result, a printed circuit board is having a circuit pattern
with a little variation in the thickness can be produced at a low cost.
Because a dummy pattern can be formed irrespective of the shape of the
circuit pattern, designing of the shape of the dummy pattern is
advantageously facilitated. zo This application is based on patent
application No. 200267245 filed in Japan, the contents of which are hereby
incorporated by reference. 16   WHAT I S CLAIMED I S 1. A production method
of a printed circuit board, which comprises the steps of forming an
insulating layer in a given pattern on one surface of a supporting
substrate, forming a circuit pattern on the insulating layer while forming
a dummy pattern in an area free of the insulating layer on said surface of
the supporting substrate, and 1 removing by dissolving an unnecessary part
of the supporting substrate, which is free of the insulating layer and the
circuit pattern, together with the dummy pattern. 2. The production method
of the printed circuit board of claim is 1, wherein said dummy pattern has
a width of the pattern of not more than 200 E~m. 3. The production method
of the printed circuit board of claim 



1, wherein said supporting substrate is made of stainless 2 steel, Ni-Fe
alloy, copper, aluminum, copper-beryllium or phosphor bronze. 4. The
production method of the printed circuit board of claim 1, wherein said
insulating layer is made from a polyimide resin 25 containing a
photosensitive material. 17
.Any.A(9e.A9e.A,N9e.A@.A.ALR.A@9e.A,.A,9e.Aa9e.A(LR.A;
9e.AN&y.Au&y.AN.A(`R:Q8A]^@MVWi{vpkfa\W]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]c
aV]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]caU]ca]ca]ca]ca]caU]caU]caU]caU]c:a    [T
x
ZA8Q{vqlga\W]ca]caU]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca! F38_&';
4l|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca!J>at&[NS.!/!!{"~""""#m##{vpkfa\W]ca]ca
]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]ca]ca]
ca]caV]ca]ca]ca]ca]ca!#$$$$H%%%&7&<&|&&&''''''''(S(T(V(s(t(v(w(()))|wrmhc^Y
]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca!)))E**3+k+l++$,V,W,],`,,,,,,,,,,,,-
--+-,-U-Z-s-t-|wrmhc^Y]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!t-------...4/Z/[/p/q////00
0r0t00000000=1>111}xsnid_Z]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!1;
2<2t22333%3&3c3d3334D4G4H4444455t555*6v6w6666&7}xsnid_Z]]]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca!&7'7m7o7777777!8v8w888999#9$9+9,9_9`9}9~99s:u::::;
;|wrmgb]X]]ca]ca]caV]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!;<
<E<F<<<?=@=>>????x@nAAMBBJCOCaCcCxCzCCDD D:D;
DDE|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!E@E}E~EEF"G*GGGGHUHHHH*III"JJJKZKKLL
LHMMMMNN{vqlgb]X]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]caV]ca]ca]ca!N8O;
OO|RRTTVWWWXOXXX&YYYYZZp[S\\]]7^q^^^'__`{vqlgb]X]]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]caV]ca]ca
!`P``
aFaLaaaaa6b@bbb.c9ckcccdddFeeefSffgLhRhh%ii|wrmhc^Y]]]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca!iixjjjakdkk0ll"m_mwmzmmnDnnnnoooBpppqqq2rkrrrs{vqlgb]X]]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]ca]ca]ca]ca]caV]ca]ca]c
a]ca]ca]ca!sqssssuuu&v9vxvvvw?wwwooBpppqqq2rkrrrs{vqlgb]X]]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caV]ca]ca]caU]ca
]ca]ca]ca:Q8iH) @s10%/&'()-S T310%;/;/&'()-Y
10%/&'()-s10%/&'()-310%/&'()-f&10%/&'()-"y10%/&'()-8A]@dB)
@s10%/&'!SF"10%//&'()-z 10%%&'()-y ,10%/&'()-fs&10%/&'()-3S10%/&'()-
10%/&'()-MdB) @s10%/&'!,+@ 10%&'()-y
`*m10%/&'()-&'10%/&'()-z@%"10%/&'()-l"'!10%&'()-g   10%/&'()-iaVK@ @s10%/
10/ 10/ 10/l%9?10%/&'()-!q:@#10%XX&'()- F710%/&'()-z5"10%/&'()-,/ 10%/&'()-
[Ta?VK@ @s10%/!SF!10%BB&'()- !SF!10%&'()-
10%B&'()-10%B&'()-"10%B&'()-9M!10%B&'()-T x  aBVK@ @s10%/! S#10%B&'()-
10%B&'()-z!^@!10%ee&'()-L10%B&'()-10%B&'()-g 10%B&'()-Za?VK@ @s10%/!90
10%BB&'()-!P, 10%BB&'()-zF+10%B&'()-)- 10%B&'()-y&
10%B&'()-z,$10%B&'()-Auj_@ @s10%/!910%B&'()- 10B 10B 10B;
`10%B&'()-9`10%B&'()-!P4m"10%BB&'()-3L3s10%B&'()-A8QaBj_@
@s10%/!FF10%B&'()-`!10%B&'()-3
&10%B&'()-Sy10%B&'()-!F"10%@B@B&'()-`!10%&'()- F3dEj_@ @s10%/!,Z 



10%B&'()-L10%B&'()-10%B&'()-  10%B&'()-10%B&'()-@ 10%B&'()-38dEj_@
@s10%/!)10%B&'()-y&10%[&'()-z$z 10%B&'()-S#10%B&'()-10%B&'()- 10%X&'()- _;
aBj_@ @s10%/!4@ 10%B&'()-L3310%B&'()-1- 10%B&'()-&010%B&'()-!F,
"10%BB&'()-zY+410%B&'()-;jxmbC @s10%/!F910%&'()- 10B 10B 10B@;
L10%B&'()-9310%B&'()-6@ 10%B&'()-z6@ 10%R&'()-z4laBmbC @s10%/! F10%&'()-
10%=&'()-z!P 10%$$&'()-3s10%&'()-Y s10%&'()-310%&'()-J>a}^?mbC @s10%/
!10%&'()-, z10%&'()-10%&'()-!fL!10%&'()- &10%&'()-f!UyZ"10%&'()-t&aBmbC
@s10%/1`10%&'()-!U@,"10%&'()-3) 10%&'()-y (10%&'()-S$M!10%&'()-zS#
10%&'()-[NPQRSdYNC @s10%/ 10 10 10@;s10%&'()-9 10%&'()-6
10%&'()-z,410%&'()-`3 10%&'()-SJ !{""""}^?YNC @s10%/310%&'()-F `10%&'()-y
10%&'()-!C Y, 10%&'()-"10%&'()-!"10%&'()-"#m###$$a?YNC @s10%/!S
+Y"10%&'()-y'- 10%&'()-z'- 10%K&'()-zS& 10%&'()-!f,#M!10%&'()-gF
!10%&'()-$$$H%%%&dEYNC @s10%/!8!10%&'()-s610%&'()-@4"10%&'()-1
10%0&'()-y010%&'()-l.10%&'()-&7&9&:&;&<&|&&&b@ @s10%/!!CLT
10%]]&'()-z10%B&'()- `!10%B&'()- 10 10 10f;`10%&'()-910%&'()-&'''''(}^?b@
@s10%/F10%B&'()-S!10%B&'()-10%B&'()-!+
10%BB&'()-y3@10%B&'()-!Pf10%JBJB&'()-(V(()*E**aBb@ @s10%/S&
10%B&'()-,L"10%k&'()-4!,L"10%BB&'()-4@9!10%B&'()-&!10%B&'()-y
10%B&'()-*3++$,],,-aBb@ @s10%/`610%&'()-4"10%B&'()-&3z10%B&'()-/,
10%B&'()-z!3,Z"10%BB&'()-'9!10%&'()- -U-W-X-Y-Z---.bC @s10%/ &10%/&'()-
F10%/&'()-3L 10%/&'()- 10B 10B 10B;`10%B&'()-9&!10%B&'()-...4///0^?bC
@s10%/ &F10%/&'()-!fY!10%&'()- fY!10%/&'()-
`!10%&'()-zf:10%/&'()-!F,!10%-/-/&'()-z00001t22}[<bC @s10%Y+10%/&'()-!Z@,
!10%//&'()-m !@, !10%//&'()-m
'10%/&'()-S910%/&'()-!4M!10%//&'()-23334D44}^?bC @s10%9&!10%/&'()-@8
10%/&'()-!P4"10%//&'()-L3s10%/&'()-90 10%/&'()-z!P,,"10%&'()-4444444t55b@
@s10%!Y"10%&'()-FM!10%&'()-Yg10%&'()-F910%&'()- 10/ 10/ 10/,;
`10%/&'()-55*6677!8}\:b@ @s10!"y"10%aa&'()-
y"10%&'()-!y"10%&'()-!yF!10%&'()-zY 10%&'()-Fz10%&'()-!8889}99:}^?b@ @s10!.
10%&'()-S)F"10%&'()- !S)F"10%&'()- 3 (10%&'()-y&Z10%&'()-!SS##10%&'()-y::;
;;;;<<_> @s10! S@#10%e&'()-!!S@#10%&'()-! 



10 10 10f;`10%&'()-6 10%&'()-3@4"10%&'()-<=>@>@x@5AzX6_>
@!@'!10%&'()-!S@#10%&'()-!S@#10%?&'()-!!^S@#10%&'()-!!hS@#10%&'()-!!:S@#10%
&'()-!5AnAAMBBJCLCMCNCdE:/ 10 10S;s10%&'()-8:!10%&'()-,4"10%&'()-/ 10%&'()-
Y.'10%&'()-@'!10%&'()-NCOCCDDE@EEuV4/ 10!y3`!10%&'()- 3
10%&'()-3!10%&'()-!PZ"10%$$&'()- FsM!10%&'()-39 10%&'()-z 10EEF"G*GGGzX94/
10!S!!10%&'()- !!S!!10%&'()-   10%&'()-!Ff"10%&'()-!>M!10%&'()- !y3`!10%
&'()- GHUHH*IIIaB4/ 10!L3s10%&'()-0'!10%&'()-3
l.Y10%&'()-!@)"10%&'()-(10%&'()-y&10%&'()-I"JJJJJJKZKbC 10!10% h&'()-9@ 10%
h&'()- 10 10 10;10%&'()-6!10%&'()-3,4"10%&'()-ZKKLLLHMM^?bC 10!l`!10%
h&'()-!,3"10% h h&'()-y 10% h&'()-S 10% h&'()-!T "10% h h&'()-s10%
h&'()-MMMNN8OO^?bC 10!!!10% h&'()-!Z!!10%hh&'()-!_"10%99&'()- 910%
h&'()-10% h&'()-10% h&'()-OePPQ|RRRRRwXMB7 10! 10 h 10 h 10 h;10%
h&'()-!Y(#10%hh&'()-!+(#10%&'()-!Z(#10%hh&'()-!(#10%hh&'()-RwSTUVWWzX6MB7
10!!P#10%yy&'()-m !#10%UU&'()-m ,L-#10%
&'()-!h,L-#10%UU&'()-!,L-#10%UU&'()-!,L-#10%&'()-WWWXOXXXbCMB7 10!!P110%
U&'()-&0 10% U&'()-.&!10% U&'()-Y+"10% U&'()-z Y+"10%&'()-z)10% 



U&'()-X&YYYYYYYZuj_@ 10!!P9 10% U&'()- 10 U 10 U 10 U;10% U&'()-910%
U&'()-6z 10% U&'()-!`3"10% U U&'()-yZZp[[S\\]wU3j_@ 1!L!10%&'()- !+- 10% U
U&'()-!Z,#10%UU&'()-!,#10%ii&'()-!Hf`!10% U
U&'()-!^10%kUkU&'()-]]]7^q^^^aBj_@ 1!L!1 (10% U&'()-y&9!10% U&'()-$s!10%
U&'()-!L!10% U&'()-z L!10% U&'()-!PL!10%UU&'()- ^'__`P`` az[<j_@ 1!6 10%
U&'()-z4 10% U&'()-`310% U&'()-!90 10%FUFU&'()-!P,#10%&'()-z!C)@ 10% U
U&'()-y aFaIaJaKaLaaaabC 



1!sF10%4|&'()- 10%4|&'()-&:!10%4|&'()- 10 U 10 U 10 U;10% U&'()-9310%
U&'()-aa6b@bb.c9caBbC
1!10%4|&'()-"10%4|&'()-!""10%gg&'()-S10%4|&'()-G10%4|&'()-
10%4|&'()-9ckcccddddEbC 1!!10%4|&'()-`z 10%4|&'()-310%4|&'()-9T10%4|&'()--
10%4|&'()-10%4|&'()-d eFeeeefa?bC 1!!&)10%Z|Z|&'()-)10%4&'()-'
10%4|&'()-f&10%4|&'()-,# 10%4|&'()-g!,# 10%""&'()-gfSffEggLhOhPh}^?4C 1!
104|;
10%4|&'()-s8&!10%4@&'()-!K0Z"10%||&'()-Y!0Z"10%&'()-Yl.10%4|&'()-,10%4|&'()
-PhQhRhqhh%iBiijHC 1! 104|!T'S "10%&'()-4S
"10%m&'()-4s`!10%m&'()-!C&:10%&'()-&:10%m  &'()- 104| 104|ii5jxjjjaka?HC 1!
104|!#10%&&&'()- 10%m&'()-l10%m&'()-3#10%m&'()-y!3#10%MM&'()-yS
10%m&'()-akk0lfll"m_m}^?HC 1!
104|`)10%m&'()-s(`10%m&'()-!U@##10%!!&'()-!@##10%``&'()-ss&10%m&'()-
#10%m&'()- _mwmmnDnnnbCHC 1! 104|L6M10%m&'()-4"10%m&'()-
s1y10%&'()-z`010%m&'()-,#10%m&'()-3+10%m&'()-nnoooooopb@ 1!
104|!YS`"10%&'()- 10%G&'()- 10m 10m 



10m;10%m&'()-L9 10%m&'()-,810%m&'()-pBpppqqqaBb@ 1!
104|!&10%G&'()-10%G&'()-!Y!10%&'()-  10%G&'()- @-
10%G&'()-S`"10%G&'()-q2rkrrrsqsdBb@ 1!
104|!!&sS&&!10%GG&'()-y$10%G&'()-s,#10%G&'()-s
10%G&'()-ys`10%G&'()-10%G&'()-qssssssssPt_= 1!
104|!`"10%&'()-s!"10%&'()-s`10%4|&'()- 10G 10G 10G;10%G&'()-s)
10%G&'()-Pttuu&v9vxv}^?_= 1! 104|!! 10%4|&'()-10%4|&'()-#10%4|&'()-L
10%4|&'()-!C"10%w|w|&'()-s!V"10%&'()-sxvvvw?wwwa@_= 1! 104|!
F+#10%&'()-z!F+#10%44&'()-z)
10%4|&'()-&f10%4|&'()-$10%4|&'()-S#10%4|&'()-ww?wwwa@_= 1! 104|!
F+#10%&'()-z!F+#10%44&'()-z) 10%4|&'()-&f10%4|&'()-$10%4|&'()-;10%4|&'()-
Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"
"Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph FontR;#Y*18N@GOVK^Qelptxz|~#)t-1&7;
EN`iswMNOPQRSTUVWXYZ[8TA3;S"$&&(*-.0245!8:<5ANCEGIZKMORWXZ]^
aa9cdfPhiak_mnpqqsPtxvww\]^_`abcdefghijklmnopqrstuvwxyz{|}~6Times New
RomanArialCourier New"h Root EntryWordDocument;
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~ 


