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METAL FOIL WITH CARRIER

TECHNICAL FIELD

The present invention relates to a copper foil with a carrier used in
producing a single-sided or multilayer laminated plate of two or more layers for use in

a print wiring board.

BACKGROUND ART

A typical example of a multilayer laminated body is a printed circuit board.
Generally, a printed circuit board is basically configured from a dielectric material
referred to as a “prepreg” that is obtained by impregnating synthetic resin in a base
material such as a synthetic resin plate, glass plate, nonwoven glass fabric or paper.

A sheet such as a copper or copper alloy foil having electrical conductivity
is bonded to the prepreg surface, both of the front and back surfaces. A laminate that
is assembled as described above is generally referred to as a CCL, namely, a Copper
Clad Laminate material. When copper foils are multi-layered on the CCL material
with use of the prepreg, this is referred to as a multilayer board.

Other foils made of aluminum, nickel, zinc or the like may also be used in
substitute for the copper or copper alloy foil. The foil thickness is roughly 5 to 200 um.

in the foregoing process, a copper foil with a carrier is used for the purpose
of preventing the adhesion of foreign matter on the surface of the copper foil and for
the purpose of improving the handling ability.

For example, in the method of producing a four-layer substrate using a
conventionally known copper foil with a carrier (refer to Patent Documents 2, 3,4), an
ultrathin copper foil to which a carrier is peelably bonded is mounted on a stainless
pressing plate called “mirror plate” having a flat pressing surface with a thickness of
0.2 to 2 mm so that the M surface is on top (‘M surface’ as used herein represents
‘rough surface’, and both of the expressions are used interchangeably hereinafter),
subsequently a prescribed number of prepregs, subsequently a printed circuit board in
which a circuit is formed on a CCL material referred to as the inner layer core,
subsequently a prepreg, and subsequently an ultrathin copper foil to which a carrier is
peelably bonded are mounted so that the M surface is at the bottom, and by
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laminating these in the order of the mirror plate, an assembled unit configured from
one set of a four-layer substrate material is thereby complete.

Subsequently, these units, so-called “pages”, are repeatedly laminated 2 to
10 times to configure a press assembly, so-called “book”. Subsequently, the
foregoing book is placed on a hot plate in the hot press and subject to compression
molding at a prescribed temperature and pressure to produce a laminated plate.
Substrates with four or more layers can be produced by a similar process by
increasing the number of layers of the inner layer core.

Here, with the copper foil with a carrier to be used, since the ultrathin
copper foil and the carrier are bonded across the entire surface, there is a problem in
that considerable force is required for the worker to peel the carrier after lamination,
and this is troublesome for the worker. In addition, as described above, upon
performing the lay-up operation, lamination assembly operation, in other words, the
worker needs to alternatively repeat the process of lamination so that the M surface of
the copper foil is on top or the M surface is at the bottom, and there is a problem in
that the work efficiency will deteriorate. Moreover, since the copper foil and the carrier
are of the same size, it is difficult to peel one copper foil at a time during the lay-up,
which is also a problem in that the workability deteriorates on this point.

And, as described in Patent Document 1, upon producing a circuit board
using CAC having a structure in which a copper foil is bonded to the front and back
surfaces of an aluminum plate, an aluminum plate (JIS#5182) is used as a part of the
CAC material. However, since the linear expansion coefficient of the aluminum plate
is 23.8 x 10%°C and great compared to 16.5 x 10°%/°C of the copper foil as the
constituent material of the substrate and the polymerized prepreg (C stage: 12to 18 x
10%/°C), a phenomenon of scaling change where the board size before and after
pressing is different than the designed size will occur. This will lead to the
misalignment of the circuit in the in-plane direction, and there is a problem in that this
will become a cause for deteriorating the production yield.

The linear expansion coefficient at normal temperature of the various
materials used in the print wiring board is as follows. It is evident that the linear
expansion coefficient of the aluminum plate is fairly greater than the other materials.

« Copper foil: 16.5 (x 10°/°C)
- SUS304: 17.3 x 10°/°C
- SUS301: 15.2 x 10°/°C
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- SUS630: 11.6 x 10°°C
« Prepreg (C stage): 12 to 18 x 10°/°C
« Aluminum plate (JIS#5182): 23.8 x 10/°C

Not directly related to the present invention, there are the following
documents as examples related to an ultrathin copper foil with a carrier (Patent
Document 2, Patent Document 3 and Patent Document 4).
[Patent Document 1] Japanese Patent No. 3100983
[Patent Document 2] Japanese Published Unexamined Application No. 2005-161840
[Patent Document 3] Japanese Published Unexamined Application No. 2007-186797
[Patent Document 4] Japanese Published Unexamined Application No. 2001-140090

DISCLOSURE OF THE INVENTION

The present invention was devised in view of the foregoing circumstances,
and relates to a copper foil with a carrier that is used in producing a single-sided or
multilayer laminated body of two or more layers for use in a print wiring board, and
particularly relates to a copper foil with a carrier to be used upon producing a
laminated plate. Thus, an object of this invention is to realize improvement in the
handling ability in the production process of a printed board and cost reduction based
on an improved production yield.

As a result of intense study to achieve the foregoing object, the present
inventors discovered that the workability will improve by causing the carrier supporting
the copper foil to be larger than the area of the copper foil.

Based on this discovery, the present invention provides:

1) A metal foil with a carrier as a laminated body in which a carrier A and a
metal foil B are placed alternately, wherein the metal foil with a carrier comprises a
structure where the adjoining carrier A has an area which covers the entire surface of
the metal foil B, and the edge of the carrier A protrudes partially or entirely from the
metal foil B;

2) The metal foil with a carrier according to 1) above, wherein the carrier A
and the metal foil B are rectangular;

3) The metal foil with a carrier according to 2) above, wherein one side of the
carrier A and one side of the metal foil B are mutually aligned; and

4) The metal foil with a carrier according to 2) above, wherein two adjoining
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sides or two opposing sides of the carrier A and the metal foil B are mutually aligned.

The present invention additionally provides:
5) The metal foil with a carrier according to any one of 1) to 4) above, wherein
the metal foil B is a copper foil or a copper alloy foil;
6) A copper foil with a carrier, wherein a glossy surface of a metal foil B is
subject to ultrasonic bonding so as to come in contact with a carrier A made of
aluminum or copper or copper alloy;
7) The metal foil with a carrier according to any one of 1) to 5) above, wherein
a glossy surface of the metal foil B is subject to ultrasonic bonding so as to come in
contact with the carrier A made of aluminum or copper or copper alloy;
8) The copper foil with a carrier according to 6) or claim 7) above, wherein the
carrier A is a rolled copper foil or an electrolytic copper foil, and the glossy surface of
the copper foil B is subject to ultrasonic bonding so as to come in contact with a
roughened surface of the rolled copper foil or a rough surface or a roughened surface
of the electrolytic copper foil;
9) The metal foil with a carrier according to any one of 1) to 8) above, wherein
the carrier A and the metal foil B respectively have a glossy surface (‘glossy surface’
as used herein represents ‘S surface’, and both of the expressions are used
interchangeably hereinafter), and are laminated so that the respective glossy surfaces
mutually face each other; and
10) The metal foil with a carrier according to any one 1) to 9) above, wherein
the carrier A and the metal foil B are bonded by way of an adhesive, caulking, bi-fold
or welding so that they do not become misaligned.

The present invention further provides:
11) The metal foil with a carrier according to any one of 1) to 10) above,
wherein the metal foil is an electrolytic foil with a thickness of 5 to 120 um;
12) The metal foil with a carrier according to any one of 1) to 10) above,
wherein the metal foil is a rolled foil with a thickness of 5 to 120 ym; and
13) The metal foil with a carrier according to any one of 1) to 12) above,
wherein the coefficient of thermai expansion of the carrier is within the range of +10%
and -30% of the coefficient of thermal expansion of the metal foil.

The first feature of the metal foil with a carrier of the present invention is
that it is a laminated body in which a carrier A and a metal foil B are placed alternately,

wherein the metal foil with a carrier comprises a structure where the adjoining carrier
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A has an area which covers the entire surface of the metal foil B, and the edge of the
carrier A protrudes partially or entirely from the metal foil B.

Accordingly, it is therefore easy to differentiate a laminated pair of the
carrier A and the metal foil B from a similar type of laminated pair of the carrier A and
the metal foil B, and the worker's handling performance will improve. Moreover,
even upon peeling the carrier from the copper foil, peeling is easy since there is a part
(edge or end) which differs in dimension.

Although it is optional to mutually face the glossy surface of the carrier A
and the glossy surface of the metal foil B, when it is placed this way, the work
efficiency will improve dramatically since the worker no longer needs to perform
operations of placing the M surface of the copper foil on bottom or top. This is
because the glossy surface or rough surface or the carrier or the glossy surface or the
rough surface of the copper foil can be arbitrarily used for different purposes.

Although the use of a copper foil as the carrier is optional, if the carrier is
made of copper foil, the linear expansion coefficient will be of the same level as the
copper foil as the constituent material of the substrate and the polymerized prepreg,
and, since the misalignment of the circuit will not occur, this invention yields a superior
effect of minimizing defective goods and thereby improving the production yield.

The second feature of the copper foil with a carrier of the present invention is
that it has a structure where the glossy surface of the metal foil B is subject to
ultrasonic bonding so as to come in contact with the carrier A made of aluminum or
copper or copper alloy. The peeling of the aluminum layer after lamination is
facilitated, and an effect is yielded in that it is possible to prevent the peeled copper
foil from breaking and the aluminum carrier from remaining on the copper foil.

Particularly, it is effective if the carrier A is a rolled copper foil or an electrolytic
copper foil, and the glossy surface of the copper foil B is subject to ultrasonic bonding
so as to come in contact with the roughened surface of the rolled copper foil or the
rough surface or the roughened surface of the electrolytic copper foil.

Moreover, based on the selection of the material of the carrier A and the
metal foil B; in particular, by selecting the materiai and the surface state, the
peelability upon separating the bond can be improved. Accordingly, an effect is

yielded in that these can be arbitrarily combined and used.

BRIEF DESCRIPTION OF THE DRAWINGS
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[Fig. 11  Fig. 1 is a conceptual explanatory diagram of the metal foil with a carrier of
the present invention comprising a structure in which a copper foil, a prepreg, a core
material, and a copper foil are disposed in order, and the edge of the carrier A partially
protrudes from the metal foil B.

[Fig. 2] Fig. 2 is an explanatory diagram of the copper foil with a carrier of the
present invention in which the glossy surface (S surface) of the carrier A and the
glossy surface (S surface) of the metal foil B are mutually laminated.

[Fig. 3] Fig. 3 is an explanatory diagram showing the bond part of the carrier A and
the metal foil B of the present invention.

[Fig. 4] Fig. 4 is an explanatory diagram showing a state of forming, based on hot
pressing, a copper foil layer of L2 comprising a structure in which a copper foil, a
prepreg, a core material, and a copper foil are disposed in order, and the edge of the
carrier A partially protrudes from the metal foil B.

[Fig. 5] Fig. 5 is an explanatory diagram showing a state of forming a copper foil
layer as the outermost layer by hot pressing a copper foil with a carrier comprising a
structure in which a copper foil, a prepreg, a core material, and a copper foil are
placed in order, and the edge of the carrier A partially protrudes from the metal foil B,
and in which the glossy surface of the carrier A and the glossy surface of the metal foil

B are mutually bonded.

BEST MODE FOR CARRYING OUT THE INVENTION

Generally, a printed circuit board is basically configured from a dielectric
material referred to as a “prepreg” that is obtained by impregnating synthetic resinin a
base material such as a synthetic resin plate, glass plate, nonwoven glass fabric or
paper. A sheet such as a copper or copper alloy foil having electrical conductivity is
bonded with the prepreg in-between. A laminate that is assembled as described
above is generally referred to as a CCL, namely, Copper Clad Laminate material. In
substitute for the foregoing copper or copper alloy foil used generally as the CCL
material, other foils made of aluminum, nickel, zinc or the like are sometimes used. In
the foregoing case, the foil thickness is roughly 5 to 200 pm.

The metal foil with a carrier of the present invention is shown in Fig. 1.

With the metal foil with a carrier shown in Fig. 1, the carrier is shown as A and the
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metal foil is shown as B. Although they look similar to the foregoing CCL material
structurally, as for the metal foil with a carrier of the present invention, since the carrier
A and the metal foil B are separated eventually, they can be easily peeled
mechanically. On this point, since the CCL material cannot be peeled, the structure
and function thereof are completely different from the present invention.

In Fig. 1, in both cases the carrier A is larger than the area of the metal foil
B, and the case of Fig. 1 (a) shows a structure where two opposing sides protrude
farther than the metal foil B, and the case of Fig. 1 (b) shows a structure where one
side is protruding farther than the metal foil B.

The amount of protrusion can be suitably selected according to the
workability, entirely as one thinks proper. This range is approximately 1 cm to 10 cm;
however, it goes without saying that the protrusion may be prepared beyond the
foregoing range. Although the remaining sides of the carrier A are desirably aligned
with the metal foil B, this may be arbitrarily adjusted or selected according to the
objective of the production process.

This is because the primary object of the present invention is to improve
the handling performance of workers as a whole by realizing a structure where the
carrier A protrudes from the metal foil B by enlarging the area of the carrier A to be
greater than the metal foil B, facilitating the differentiation of a laminated pair of the
carrier A and the metal foil B from a similar type of laminated pair of the carrier A and
the metal foil B, and facilitating the peeling process by providing a part (edge or end)
which differs in dimension upon peeling the carrier A from the metal foil B.

In normal circumstances, the carrier A and the metal foil B are formed in a
quadrilateral, namely, a rectangular or a square. Although this shape is selectable so
as long as it is convenient in the handling during its manufacture, a square or a
rectangular is generally used.

In addition, from the perspective of handling in the layering process,
desirably one side of the carrier A and one side of the metal foil B are mutually aligned,
or two adjoining sides or two opposing sides of the carrier A and the metal foil B are
mutually aligned. The foregoing selection is aiso optionai.

With the carrier-attached metal foil of the present invention, a preferred
mode is the metal foil B being a copper foil or a copper alloy foil, and the carrier A
being a copper foil or a copper alloy foil.

The carrier-attached metal foil of the present invention yields numerous

7



10

15

20

25

30

[0019]

[0020]

[0021]

[0022]

advantages as a result of the carrier A and the metal foil B respectively having a
glossy surface, and the respective glossy surfaces being laminated to face each other,
and this is also a preferred mode of lamination.

Fig. 2 shows a metal foil with a carrier with a structure where the carrier A
protrudes from the metal foil B by enlarging the carrier A to have a greater area than
the metal foil B, and the respective glossy surfaces are laminated to face each other.
In Fig. 2, the upper metal foil B has an upper surface using a copper foil as the M
surface and a lower surface as the S surface, and the lower carrier A has an upper
surface as the S surface and the lower surface as the M surface, and the S surfaces
thereof are mutually bonded.

In the foregoing case, if the carrier A and the metal foil B are foils made of
the same material, the respective front and back glossy surfaces of the carrier A and
the metal foil B after peeling can be used without having to perform any reversing
operations. This enables the considerable improvement in workability.

Conventionally, when a worker had to place the M surface of the copper foil
on top and place the M surface on bottom in the layup (lamination) process and
alternately repeat this process, there was a problem in that the work efficiency would
deteriorate, but the present invention yields an effect of resolving the problem at once.

As described above, since the present invention has a structure where the
carrier A protrudes from the metal foil B by enlarging the area of the carrier A to be
greater than the metal foil B, it is possible to facilitate the differentiation of a laminated
pair of the carrier A and the metal foil B from a similar type of laminated pair of the
carrier A and the metal foil B, and facilitate the peeling process by providing a part
(edge or end) which differs in dimension upon peeling the carrier A from the metal foil
B. In summary, the present invention yields an effect of considerably improving the
handling performance of workers compared to conventional processes, and the
prominence of the present invention is evident.

The carrier A and the metal foil B are mutually bonded to avoid
misalignment, and these are desirably bonded by way of an adhesive, caulking, bi-fold
or welding. The bonding method is also seiectable, but the foregoing bonding
methods are preferred.

Fig. 3 shows an example where the glossy surface of the carrier (for
example, copper foil) A is placed on top and the glossy surface of the metal (copper)

foil B is placed on bottom and welded based on ultrasonic welding. In Fig. 3, a part
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of the glossy surface of the carrier (for example, copper foil) A is exposed on the right
side. And the rough surface of the metal (copper) foil B can be seen as the back side.

Since the carrier A and the metal foil B are fixed as described, the worker's
layup (lamination) process is effectively improved. Moreover, since the surface is
not fixed entirely, the peeling, or scaling process after lamination is also facilitated.

As the metal foil B, a copper foil or a copper alloy foil is a typical example
and most favorable, but foils of aluminum, nickel, zinc and the like may also be used.
Similarly, a foil of the same material as the metal foil B can be used as the carrier A.

In the case of a copper foil or a copper alloy foil, an electrolytic foil or a
rolled foil with a thickness of 5 to 120 ym can be used.

Moreover, the coefficient of thermal expansion of the carrier is desirably
within the range of +10% and -30% of the coefficient of thermal expansion of the
metal foil B. Consequently, it is possible to effectively prevent the misalignment of
the circuit caused by the difference in thermal expansion, and thereby minimize
defective goods and improve the production yield.

Since the carrier A and the metal foil B are usually mechanically peeled
before the process of plating or etching or the like, the peel strength thereof is
desirably 1 g/cm or more and 1 kg/cm or less. Moreover, the peeling surface is
desirably the boundary of the carrier A and the metal foil B. The residue of other
material will require a removal work thereof and cause the overall process to become

complicated, and must be avoided.

[0025] [Examples]

The Examples of the present invention are now explained. Note that these
Examples are presented for facilitating the understanding of the invention, and the
invention is not limited to the Examples. The present invention should be understood
from the requirements described in the claims and the overall technical concept

described in the specification, and the present invention covers all of the above.

[0026] (Example 1)

A prepreg prepared from epoxy resin was used as the resin material. An
intended number of prepregs were laminated on the metal foil with a carrier, a
two-layer printed circuit board referred to as an inner layer core was subsequently
laminated thereon, a prepreg was subsequently laminated thereon, and a metal foil
with a carrier was further formed thereon, in the foregoing order, in order to complete

one set of a four-layer substrate material assembly unit.
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Subsequently, this unit called “page” was repeatedly laminated about 10
times to configure a press assembly called “book”.

The present invention is unique with respect to the structure of the metal
foil with a carrier, and comprises a structure where the carrier A protrudes from the
metal foil B. Fig. 4 shows this structure.

Fig. 4 shows a case of forming a four-layer substrate unit called "page”
obtained by laminating, in order, a metal foil with a carrier, intended number of
prepregs, two-layer printed circuit board as an inner layer core, prepreg, and further a
metal foil with a carrier. Fig. 4 shows a state of further stacking this with a mirror
plate (intermediate plate) interposed therebetween (2 levels in Fig. 4). In normal
circumstances, this is repeated about 10 times to prepare an assembly called "book”
to be pressed. Note that "x n" in Fig. 4 shows a multilayer (n =1, 2, 3...n).

These laminated bodies are mostly aligned, but the portion protruding to
the right side of the foregoing unit is the characteristic point of this Example. This is
the carrier A that protrudes from the metal foil B. A rolled copper alloy foil of 35 pm
was used as the carrier A (in this example, brass containing 65% copper and 35%
zinc was used), a rolled copper foil of 5 pm was used as the metal foil B, and these
were bonded using an epoxy adhesive.

The bond location was the position shown in Fig. 3. Note that the bond
surface of the carrier A and the metal foil B was the glossy surface of the carrier A and
the rough surface of the metal foil B.

At the stage of preparing this set of four-layer substrate material assembly
unit, it was necessary to reverse the metal foil with a carrier, but since the metal foil
with a carrier comprises a structure where the carrier A protrudes from the metal foil B
by enlarging the area of the carrier A to be greater than the metal foil B, it was possible
to facilitate the differentiation of a laminated pair of the carrier A and the metal foil B
from a similar type of laminated pair of the carrier A and the metal foil B, and the
reversing operation was easy. Thus, it was possible to seek much improvement in the
work efficiency at the previous step of preparing the assembly to be pressed.

This book was thereafter set in a hot press and subject to compression
molding at a prescribed temperature and pressure to produce a four-layer substrate.
Note that substrates with four or more layers can be generally produced by a similar
process by increasing the number of layers of the inner layer core.

The laminated plate prepared as described above was formed into a

10



10

15

20

25

30

[0032]

[0033]

completed product by peeling and separating the carrier from copper foil, and
subsequently forming a circuit by undergoing plating process and/or etching process.
Since the entire surface of the metal foil B is supported with the carrier A, the metal foil
was completely free of wrinkles during the lamination.

In addition, since a copper alloy foil was used as the carrier A and copper
was used as the metal foil B, the linear expansion coefficient was basically the same
level as the copper foil as the constituent material of the substrate and the
polymerized prepreg. Thus, the misalignment of the circuit did not occur. Accordingly,
t was possible to minimize defective goods and thereby improve the production yield
compared to cases of using a conventional CAC.

Example 1 is unique with respect to the structure of the carrier A that
protrudes from the metal foil B, and it should be easy to understand that the
advantage of this structure is not affected by the material or thickness of the metal foil
B and the carrier A.

(Example 2)

As with Example 1, a prepreg prepared from epoxy resin was used as the
resin material. An intended number of prepregs were laminated on the metal foil with
a carrier, a two-layer printed circuit board referred to as an inner layer core was
subsequently laminated thereon, a prepreg was subsequently laminated thereon, and
a metal foil with a carrier was further formed thereon, in the foregoing order, in order
to complete one set of a four-layer substrate material assembly unit.

Subsequently, this unit called “page” was repeatedly laminated about 10
times to configure a press assembly called “book”.

The present invention is unique with respect to the structure of the metal
foil with a carrier, and comprises a structure where the carrier A protrudes from the
metal foil B. Copper was used for both the carrier A and the metal foil B. Fig. 5
shows this structure. Fig. 5 may appear to have the same structure as Fig. 4, but
there are differences that are not shown, and, as described later, there is a difference
in the materials that are used as the carrier A and the metal foil B, and the mode of
these layered materials. The explanation of Fig. 5 is the same as Example 1.

Fig. 5 shows a case of forming a four-layer substrate unit called “page”
obtained by laminating, in order, a metal foil with a carrier, intended number of
prepregs, two-layer printed circuit board as an inner layer core, prepreg, and further a

metal foil with a carrier. Fig. 5 shows a state of further stacking this with a mirror
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plate (intermediate plate) interposed therebetween (2 levels in Fig. 5). In normal
circumstances, this is repeated about 10 times to prepare an assembly called “book”
to be pressed. Note that "x n" in Fig. 5 shows a multilayer (n = 1, 2, 3...n).

These laminated bodies are mostly aligned, but the portion protruding to
the right side of the foregoing unit. This is the carrier A that protrudes from the metal
foil B. Moreover, a roller copper foil was used as the carrier A and an electrolytic
copper foil was used as the metal foil B. Subsequently, the respective glossy
surfaces were mutually bonded with the ultrasonic welding method. The bond
location was the position shown in Fig. 3. As described above, it was possible to
seek considerable improvement in the work efficiency at the previous step of
preparing the assembly to be pressed.

And, the foregoing book was placed in the hot press and subject to
compression molding at a prescribed temperature and pressure to produce a four-layer
substrate. Generally, substrates with four or more layers can also be produced by a
similar process by increasing the number of layers of the inner layer core.

The printed circuit board of a multilayer structure with a prepreg prepared
as described above was formed into a completed product by forming a circuit by
undergoing plating process and/or etching process, and further peeling and
separating the carrier A and the copper foil B. The metal foil was completely free of
wrinkles during the foregoing lamination.

In addition, since a copper foil is used as the carrier A as well as the metal
foil B, the linear expansion coefficient will basically be the same level as the copper
foil as the constituent material of the substrate and the polymerized prepreg. Thus,
the misalignment of the circuit will not occur. Accordingly, it was possible to minimize
defective goods and thereby improve the production yield compared to cases of using

a conventional CAC.

[0037] (Example 3)

The roughened surface of the rolled copper foil of the carrier A and the S
surface of the electrolytic copper foil of the metal foil B were bonded using the
ultrasonic welding method. Otherwise, a book was prepared as with Exampie 2, and
the foregoing book was placed in a hot press and subject to compression molding at a
prescribed temperature and pressure to produce a four-layer substrate. The
laminated plate prepared as described above was formed into a completed product by

forming a circuit by undergoing plating process and/or etching process, and further
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peeling and separating the carrier and the copper foil.

With this peeling and separation, the configuration of this Example did not
result in any rupture of the copper foil or residual copper carrier on the copper foll,
though in the case of Example 2, the copper foil after the peeling and separation had
slightly ruptured and the copper carrier slightly remained on the copper foil.

Accordingly, it was discovered that it is extremely effective to bond the
roughened surface of the rolled copper foil of the carrier A and the S surface of the

electrolytic copper foil of the metal foil B using the ultrasonic welding method.

[0038] (Example 4)

An electrolytic copper foil was used as the carrier A. The electrolytic copper
foil has a rough surface and a glossy surface, and here, the rough surface of the
electrolytic copper foil and the S surface of the electrolytic copper foil of the metal foil
B were bonded using the ultrasonic welding method. Otherwise, a book was
prepared as with Example 3, and the foregoing book was placed in a hot press and
subject to compression molding at a prescribed temperature and pressure to produce
a four-layer substrate. The laminated plate prepared as described above was formed
into a completed product by forming a circuit by undergoing plating process and/or
etching process, and further peeling and separating the carrier and the copper foil.

The configuration of this Example did not result in any rupture of the copper
foil or residual copper carrier on the copper foil, as with Example 3.

Accordingly, it was discovered that it is extremely effective to bond the
rough surface of the electrolytic copper foil of the carrier A and the S surface of the

electrolytic copper foil of the metal foil B using the ultrasonic welding method.

[0039] (Example 5)

An aluminum rolled foil was used as the carrier A, and it was bonded with
the S surface of the electrolytic copper foil of the metal foil B using the ultrasonic
welding method. Otherwise, a book was prepared as with Example 2, and the
foregoing book was placed in a hot press and subject to compression molding at a
prescribed temperature and pressure to produce a four-layer substrate. The
laminated plate prepared as described above was formed into a completed product by
forming a circuit by undergoing plating process and/or etching process, and further
peeling and separating the carrier and the copper foil.

The configuration of this Example did not result in any rupture of the copper

foil or residual copper carrier on the copper foil in the peeling and separation process,
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as with Example 3.

A copper foil or a copper alloy foil is normally used as the metal foil B, but it
goes without saying that other metal foils may be used as the metal foil B. Moreover,
as the carrier A, a copper foil or a copper alloy foil or an aluminum foil is used. Inthe
foregoing case, rolled aluminum foil is generally used.

As the copper foil, there is a rolled copper foil and an electrolytic copper foll,
but either may be used as the carrier A of the present invention. The glossy surface of
the rolled copper foil and the electrolytic copper foil may be used, or the rough surface
thereof may be used.

In the case of a rolled copper foil, since the rolled surface is the glossy
surface, this may be used upon performing roughening treatment thereto. In the case
of an electrolytic copper foil, the glossy surface or the rough surface may be further
subject to roughening treatment and used as the carrier A.

Based on the selection of the material of the carrier A and the metal foil B;
particularly, by selecting the material and the surface state, the peelability upon

separating the bond can improve. Thus, these can be arbitrarily combined and used.

INDUSTRIAL APPLICABILITY

The metal foil with a carrier of the present invention is characterized in that
it is a laminated body in which a carrier A and a metal foil B are placed alternately,
wherein the metal foil with a carrier comprises a structure where the adjoining carrier
A has an area which covers the entire surface of the metal foil B, and the edge of the
carrier A protrudes partially or entirely from the metal foil B. Thus, it is therefore easy
to differentiate a laminated pair of the carrier A and the metal foil B from a similar type
of laminated pair of the carrier A and the metal foil B, and the worker's handling
performance will improve. Moreover, even upon peeling the carrier from the copper
foil, peeling is easy since there is a part (edge or end) which differs in dimension.

Although it is optional to mutually face the glossy surface of the carrier A
and the glossy surface of the metal foil B, when it is placed this way, the work
efficiency will improve dramatically since the worker no longer needs to perform
operations of placing the M surface of the copper foil on bottom or top.

In addition, although the use of a copper foil as the carrier is optional, if the

carrier is made of copper foil, the linear expansion coefficient will be of the same level
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as the copper foil as the constituent material of the substrate and the polymerized
prepreg, and, since the misalignment of the circuit will not occur, the present invention
yields a superior effect of minimizing defective goods and thereby improving the

production yield.
Significant advantages are yielded by the metal foil with a carrier obtained

with the present invention, and this metal foil with a carrier is particularly effective for

producing a printed circuit board.
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CLAIMS

1. A metal foil with a carrier as a laminated body in which a carrier A and a
metal foil B are placed alternately, wherein the metal foil with a carrier comprises a
structure where the adjoining carrier A has an area which covers the entire surface of
the metal foil B, and the edge of the carrier A protrudes partially or entirely from the
metal foil B.

2. The metal foil with a carrier according to claim 1, wherein the carrier A and
the metal foil B are rectangular.

3. The metal foil with a carrier according to claim 2, wherein one side of the
carrier A and one side of the metal foil B are mutually aligned.

4. The metal foil with a carrier according to claim 2, wherein two adjoining
sides or two opposing sides of the carrier A and the metal foil B are mutually aligned.
5. The metal foil with a carrier according to any one of claims 1 to 4, wherein
the metal foil B is a copper foil or a copper alloy foil.

6. A copper foil with a carrier, wherein a glossy surface of a metal foil B is
subject to ultrasonic bonding so as to come in contact with a carrier A made of
aluminum or copper or copper alloy.

7. The metal foil with a carrier according to any one of claims 1 to 5, wherein a
glossy surface of the metal foil B is subject to ultrasonic bonding so as to come in
contact with the carrier A made of aluminum or copper or copper alloy.

8. The copper foil with a carrier according to claim 6 or claim 7, wherein the
carrier A is a rolled copper foil or an electrolytic copper foil, and the glossy surface of
the copper foil B is subject to ultrasonic bonding so as to come in contact with a
roughened surface of the rolled copper foil or a rough surface or a roughened surface
of the electrolytic copper foil.

9. The metal foil with a carrier according to any one of claims 1 to 8, wherein
the carrier A and the metal foil B respectively have a glossy surface, and are
laminated so that the respective glossy surfaces mutually face each other.

10. The metal foil with a carrier according to any one claims 1to 9, wherein the
carrier A and the metal foil B are bonded by way of an adhesive, caulking, bi-fold or

welding so that they do not become misaligned.
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