
1 4 O C T 2004 DOUBLE-SIDED WIRING BOARD AND ITS MANUFACTURE METHOD 5
DETAILED DESCRIPTION OF THE INVENTION The present invention relates to a
double-sided wiring board in which a wiring  layer consisting of a
conductor of copper or the like is formed on each face of an insulator  of
a polyimide film or the like, and both wiring layers are electrically
connected, e.g., to through a blind via hole, and a method for
manufacturing the double-sided wiring board.  In one way to increase a
wiring density at a wiring board such as a printed wiring  board or the
like, both faces of a sheet-like insulator which becomes the wiring board
are  wired and an electric connection is provided between the wirings. In
another way, this type  of double-sided wiring board is layered with a
plurality of like boards, thereby forming a 15 multilayer wiring board. The
double-sided wiring board is manufactured, for  example. as described
hereinbelow. Referring to Fig. 13, an interfacial layer 2 of Cr, Ni or the
like is formed on a first  face ]a of a film-shaped insulator I of
polyimide or the like by sputtering or vapor  deposition, and then a wiring
layer 3 of a conductor of copper or the like is formed on the 20
interfacial layer 2 by sputtering and plating. In comparison with the case
where the wiring  layer 3 is directly formed to the insulator 1. the
presence of the interfacial layer 2 increases  an adhesion of the wiring
layer 3 to the insulator 1. The wiring layer 3 is patterned to the first
face 1 a by an additive method or  subtractive method. Thereafter, a second
face 1 b of the insulator 1 opposite to the first 25 face 1 a is
selectively etched, whereby a recessed via hole part blocked by the wiring
layer  3 is formed. After the via hole part is subjected to a cleaning
treatment, an interfacial layer  4 of Cr, Ni or the like is formed to the
second face lb by sputtering or vapor deposition, on  which a wiring layer
5 of a conductor of, for instance, copper is formed by sputtering and
plating. 30 According to the above procedures, also the recessed part
formed at the side of the  second face lb of the insulator I is equipped
with the interfacial layer 4 and wiring layer 5  



as illustrated in the drawing, thus realizing an electric connection
between the wiring I 1 4 0 C T 2004 layers 3 and 5. The above via hole part
becomes a blind via hole 6. The blind via hole  means a hole which one of
openings at both ends of this hole is blocked. In the event that the
cleaning treatment is insufficiently carried out, or the  interfacial layer
4 of Cr, Ni or the like is arranged to the second face 1 b, or a foreign
matter  5 7 mixes, the reliability of the junction between the wiring
layers 5 and 3 might be adversely influenced at the blind via hole 6.
Lately, the via hole parts are made increasingly smaller in diameter as a
consequence of the integration of semiconductor elements in higher
densities. In other  words, in some cases, a cleaning treatment is
impossible in a wet process or it is 10 impossible to clean the interior of
the blind via hole 6 of a minute diameter. Generally, a  via hole diameter
that enables the via hole to be formed by etching and enables the via hole
to be cleaned in the wet process is approximately equal to a thickness of
the insulator 1.  For example, if the cleaning treatment is insufficient,
the foreign matter 7 such as broken  pieces of the insulator I or the like
is found between the interfacial layer 2 formed on the 15 first face 1 a
and the interfacial layer 4 formed on the second face 1 b. As a result, the
reliability of the connection of the wiring layers 3 and 5 at the blind via
hole 6 is greatly  affected. The present invention is devised to solve the
above-described problem and has for  its object to provide a double-sided
wiring board in which an electric connection between  20 two wiring layers
is obtained with the use of a recess, thereby being improved in reliability
on electric connection as compared with the related art, and a method for
manufacturing  the double-sided wiring board. SUMMARY OF THE INVENTION 25
In order to accomplish the above objective, the present invention features
the  following aspects. According to a first aspect of the present
invention, there is provided double-sided  



wiring board including a recess blocked at a side of a first face and
opened to a second  face opposite to the first face of an insulator, 30
said double-sided wiring board comprising: 2 1 4 O C T 1004 a first
conductive layer consisting of a conductor for having an exposed face and
turned rough with a foreign matter removed by irradiation of a laser light
from the side of  the second face to a blockage part of the recess; and a
second wiring layer consisting of a conductor united to the exposed face
and  5 electrically connected to the first conductive layer. The above
first conductive layer. can be a first wiring layer formed on the first
face.  In the double-sided wiring board in the first aspect, the first
conductive layer may  constitute a first interfacial layer formed on the
first face and a first wiring layer formed on  the first interfacial layer
in a manner to hold the first interfacial layer between the insulator to
and the first wiring layer, whereby the foreign matter removed by the
irradiation of the  laser light can be the first interfacial layer and a
second intertacial layer formed to the  recess and onto the second face. A
wavelength of the irradiated laser light can be 400-150nm in the
double-sided  wiring board of the first aspect. According to a second
aspect of the present invention, there is provided a method  for
manufacturing a double-sided wiring board which includes a recess opened to
a second  face of an insulator using as a blockage material a first
conductive layer of a conductor  formed on a first face of the insulator
opposite to the second face, said method comprising: 20 irradiating a laser
light from a side of the second face to a blockage part of the  recess so
as to remove a foreign matter and form a rough exposed face to the first
conductive layer; and forming a second wiring layer of a conductor to be
united to the exposed face and  electrically connected to the first
conductive layer. 



25 According to a third aspect of the present invention, there is provided
a method for  manufacturing a double-sided wiring board comprising: forming
a first interfacial layer onto a first face of an insulator having the
first face  and a second face opposite to the first face; forming a first
wiring layer of a conductor on the first interfacial layer; 30 forming a
recess in the insulator opened to the second face wherein the first
interfacial layer and the first wiring layer are used as a blockage
material; 3 1 4 OCT 2006 forming a second interfacial layer onto the second
face, the recess, and the first  interfacial layer at a blockage part of
the recess; irradiating a laser light from a side of the second face to the
blockage part of the  recess so as to remove the second interfacial layer
and first interfacial layer at the blockage  5 part to expose the first
wiring layer; and forming a second wiring layer of a conductor on the
second interfacial layer to be  united on the first wiring layer and
electrically connected to the first wiring layer. BRIEF DESCRIPTION OF THE
DRAWINGS 10 Fig. I is a diagram descriptive of a state when a laser light
is irradiated to a  blockage part in a manufacture process for a
double-sided wiring board according to an embodiment of the present
invention. Fig. 2 is a sectional view of the double-sided wiring board in
the embodiment of  the present invention. z Fig. 3 is a diagram of a state
when a first interfacial layer is formed in the  manufacture process for
the double-sided wiring board in the embodiment of the  present invention.
Fig. 4 is a diagram of a state when a first wiring layer is formed on the
first  interfacial layer of Fig. 3. 20 Fig. 5 is a diagram of a state when
a recess to be used as a blind via hole part is  formed to the board shown
in Fig. 4. 



Fig. 6 is a diagram of a state in which a second interfacial layer and the
first  interfacial layer are removed through the irradiation of the laser
light to a blockage part of  the blind via hole part. 25 Fig. 7 is a
diagram of a state in which the laser light is directly irradiated to the
first  wiring layer according to a modified example of the manufacture
process for the  double-sided wiring board of the embodiment of the present
invention. Fig. 9 shows the constitution of a laser light apparatus. Fig. 9
is a table of an irradiation condition of the laser light. 30 Fig. 10 is a
diagram of a modified example showing a shape of the blockage part to
which the laser light is irradiated and a shape of an exposed face. 4 14 0
C 12004 Fig. I I Is a diagram of a different modified example showing
shapes of the  blockage part to which the laser light is irradiated and the
exposed face. Fig. 12 is a diagram of a modification of the double-sided
wiring board shown in Fig. 2. 5 Fig. 13 is a sectional view of a
conventional double-sided wiring board. DETAILED DESCRIPTION OF THE
INVENTION A double-sided wiring board in an embodiment of the present
invention, and a  method for manufacturing the double-sided wiring board
will be described hereinbelow  10 with reference to the drawings in which
the same parts are designated by the same  reference numerals. In the
present embodiment, the double-sided wiring board is, by way of example, a
substrate having conductive layers formed on both faces of one insulator.
The present  invention is not restricted to this type of substrate and is
applicable similarly to a  multilayer double-sided wiring board having a
plurality of insulators each having  conductive layers on both faces. On
the other hand, a blind via hole part is depicted as an example of a
function of  the "recessed part" according to the present embodiment.
However, the present invention  



is not limited to the blind via hole part and is applicable to any
substrates wherein the 20 recessed part is blocked at a side of a first
face and opened to a second face of the insulator  having the first and
second faces opposite to each other. The double-sided wiring board of the
embodiment will be schematically described  with reference to the drawings.
As shown in Fig. 1, a blind via bole part, 106 is formed  with an opening
opened at a second face 10 1 b of an insulator 10 1 which has a first face
25 10 1 a and the second face 10 1 b opposite to the first face. A laser
light is irradiated to a  blockage part 1061 of the blind via hole part 106
by a laser apparatus from the side of the  second face 101b. By the
irradiation of the laser light, a foreign matter 107 present at the
blockage part 1061is removed and a first wiring layer 103 of a conductor
set on the first  face 101 a is exposed. A second wiring layer 105 is
formed to an exposed face 1031 of the 30 exposed first wiring layer 103.
The second wiring layer is a conductor united to the 5 1 4 OCT 2004 exposed
face 1031 and electrically connected to the first wiring layer 103 as shown
in Fig. For instance, published specifications of Unexamined Japanese
Patent Laid-Open  Publication No. 10-12987 and U. S. Patent Nos. 5,567,329
and 5,906,043 reveal a 5 technique of electrically connecting wiring layers
formed to both faces of an insulator with  use of a blind via hole part of
a substrate. The technique disclosed in the published  specification No.
10-12987 provides an electric connection for the wiring layers by a
solder, without describing nor suggesting the removal of the foreign matter
by the  irradiation of laser light as conducted in the present embodiment.
Likewise, U. S. Patent to No. 5,567,329 depicts the technique of
electrically connecting wiring layers by a plurality  of via holes, but
does not describe, nor gives a hint on the removal of the foreign matter by
the irradiation of laser light as in the present embodiment. Neither U. S.
Patent No.  5,906.043 discloses, suggests the elimination of the foreign
matter by means of the  irradiated laser light. 15 A manufacture process
for the double-side wiring board of the embodiment will be  detailed below.



Referring to Fig. 3, Cr, Ni, Zn, Co or the like is formed singly or by a
composite  on the first face 101 a of the insulator 101 of, e.g., polyimide
by a dry plating method, for  example, sputtering or vapor deposition into
a thickness of 10-500nm, preferably 150nm. 20 A first interfacial layer 102
is formed then in a thickness of approximately 511m by an  electroplating
method. Similar to the earlier described related art, the first interfacial
layer  1 02 and a second interfacial layer 104 which will be depicted later
act to increase an  adhesion of wiring layers to the insulator 101 as
compared with the case where the wiring  layers are directly formed on the
insulator 101. In Fig.3, the first interfacial layer 102 is 25 formed on a
part of the first face 101 a to meet a first wiring layer 103 which will be
described later, but the embodiment is not limited to this arrangement.
Thereafter, in Fig. 4, a conductor of metal or the like, specifically, the
first wiring  layer 103 of copper according to the embodiment is formed
into a thickness of  approximately 15-50m on the first interfacial layer
102 by electroplating. An unnecessary 30 part is removed by etching or the
like manner, so that the first wiring layer 103 of a  predetermined pattern
is formed. 6 1 4 OCT2004 The above first interfacial layer 102 and the
first wiring layer 103 constitute a first  conductive layer 108. Next, as
shown in Fig. 5, the blind via hole part 106 opened to the second face  10
1 b is formed in the insulator 101 with using the first interfacial layer
102 and the first  5 wiring layer 103 as a blockage material. Back to Fig.
1, the second interfacial layer 104 is formed on the second face 101 b  in
a thickness of about 5m in the same manner as the first interfacial layer
102. At this  time, the second interfacial layer 104 is formed also onto
the first interfacial layer 102 at  the blockage part 1061 of the blind via
hole part 106 as is apparent in the drawing. 10 The foreign matter 107,
such as debris from the insulator 101, oxide or the like,  may be found
between the first interfacial layer 102 at the blockage part 1061 and the
second interfacial layer 104 when the second interfacial layer 104 is
formed, as referred to  



in the related art, Moreover, the cleaning treatment prior to the formation
of the second  interfacial layer 104 is possibly insufficient because a
diameter of the blind via hole part 15 1 06 is minute when the blockage
part 1061 has a diameter of approximately 100-300m.  In such circumstances,
the debris of the insulator 101 and the like may be left unremoved  at the
blockage part 1061, the same as in the related art. Meanwhile, the above
blockage part 1061 is irradiated by the laser light from the  laser
apparatus 151 according to the present embodiment, thereby removing the
second  20 interfacial layer 104 and the first interfacial layer 102, which
also possibly includes the foreign matter 107, debris or the like. As
mentioned above, each of the second interfacial  layer 104 and the first
interfacial layer 102 has the thickness of approximately 5m, and
eventually the laser light may remove nearly 10m of the interfacial layers.
Preferably, not  only the second interfacial layer 104 and the first
interfacial layer 102, but the first wiring 25 layer 103 present
immediately below the first interfacial layer 102 is removed by the laser
light to a depth of approximately 5m together with the second interfacial
layer 104 and  first interfacial layer 102 to form a recess. Through the
irradiation of laser light, the interfacial layers of the second
interfacial  layer 104 and first interfacial layer 102, and moreover a part
of the first wiring layer 103  30 are sublimated, that is, vaporized or
fumed and removed. Accordingly the clean exposed 7 1 4 C C T 2004 face 1031
of the first wiring layer 103 is exposed at the blockage part 1061 after
the  irradiation of the laser light as indicated in Fig. 6. Besides, the
exposed face 1031 is  turned rough subsequent to the irradiation of the
laser light. Thereafter, in Fig. 2, a second wiring layer 105 of a
conductor of metal or the like,  5 specificaily of copper in the embodiment
is formed to a thickness of about 15m on the  second face 101b of the
insulator 101, blind via hole part 106, and blockage part 1061 by
sputtering and plating. An unnecessary part is removed by etching or the
like means,  whereby the second wiring layer 105 of a predetermined pattern
is formed. The  thus-formed second wiring layer 105 lies on the exposed
face 1031 at the blockage part 



10 1061, and therefore is directly united and electrically connected to the
first wiring layer  103. None of the interfacial layers 104, 102, and
foreign matter 107, etc. are present at an  interface of the first wiring
layer 103 and second wiring layer 105. Moreover, the first  wiring layer
103 and second wiring layer 105 of the same material are united. A
reliability on electric connection between the first wiring layer 103 and
second wiring layer  15 105 is thus improved in comparison with the related
art. In addition, since the exposed face 1031 of the first wiring layer 103
is made rough  by the laser light as described hereinabove, a contact area
between the first wiring layer  103 and second wiring layer 105 increases,
which contributes to further tight uniting of the  layers. 20 The formation
of the first interfacial layer 102, second interfacial layer 104, first
wiring layer 103, and second wiring layer 105 to the insulator 101 can be
carried out by  various known methods such as a dry method, a wet method or
the like. The irradiation of the laser light will be more fully described
hereinbelow.  The laser apparatus 151 is a generally commercially available
apparatus. As  25 illustrated in Fig. 8, the laser light generated at a
laser light-generating device 1511 is irradiated to the double-sided wiring
board 100 on a table 1513 through a condenser lens  part 1512. The table
1513 loading the double-sided wiring board 100 moves while being
controlled in movement amount in X, Y directions orthogonal to each other
so that the  laser light scans the blockage part 1061. Also, it may be
constructed that the table is 30 moved, for example, only in the Y
direction while the laser device is moved in the X  direction. 8 1 4 O CT
2004 The laser light used in the embodiment is a type excited by an ark
lamp or  high-output diode, generated from an Nd:YAG element with a
wavelength of 355nm. An  example of a relationship of an irradiation
condition of the laser light and a diameter of the  blockage part 1061
obtained from the applicant's experiment is indicated in Fig. 9. In Fig. 5
9 an item of "diameter of trimming part" corresponds to the diameter of the
blockage part  



1061 and, an item of "trimming depth" corresponds to a thickness of the
interfacial layers  or the like to be removed, An item of "beam movement
type" is a movement fashion of a  laser beam of the laser when removing the
interfacial layers or the like at the blockage part 1061. An item of
"spiral" shows a spiral-shaped movement of the laser beam. An item  10 of
"output" corresponds to an intensity of the laser light. An item of "beam
velocity" is a  velocity of the laser beam moved to the blockage part 1061.
An item of "shot pulse  number" is the number of pulses because the laser
light is irradiated in a form of pulses.  An item of "beam diameter" is a
diameter of the laser light at the interfacial layers of the  blockage part
1061 or the like. According to the present embodiment, the laser light is
14; irradiated in a manner to be focused on an object to be removed such as
the interfacial  layers or the like. An item of "diameter'' indicates a
range of the scanned laser light. Since  the laser beam is scanned spirally
as described above, the irradiation range is expressed by  the diameter in
Fig. 9. An item of "inner diameter" is a size of an inner circumferential
part of the spiral and, an item of "turn number" is the number of turns
with which the laser 20 light turns spirally in the irradiation range. The
above irradiation condition is an example. The irradiation condition can be
set  to remove the interfacial layers 104, 102 and foreign matter 107 and
expose the exposed  face 1031 to the first wiring layer 103. As in the
present embodiment, when the second  interfacial layer 104 and first
interfacial layer 102 at the blockage part 1061 and further the 25
conductor such as the first wiring layer 103 are to be removed, the
irradiation condition is  set to a level such that the conductor, for
instance, metal, particularly copper is  sublimated. From a viewpoint of a
thickness of the material to be removed, the irradiation  condition is set
to a level such that a material having a thickness of the material to be
removed is removed, that is, a level such that the conductor having
approximately 30 10-15m thickness is removed, since the thickness of the
material to be removed is  approximately 10-15m in the case of the
embodiment. 9 1 4 OCT 2004 In removing the conductor, e.g., metal,
particularly copper as above, since a  



reflectance of the laser light decreases suddenly thereby making a trimming
process  possible when the wavelength of the laser light is 500nm or
shorter, the wavelength of not larger than 400nm or so is particularly
effective according to the experiment. Now that the  5 laser apparatus
practicable as of present generates the laser light of roughly 150-400nm
wavelength, the wavelength is preferably approximately 260-355nm in the
embodiment. According to the above embodiment, the first interfacial layer
102 and second  interfacial layer 104 are formed to the first face 101 a
and second face 101 b of the insulator  101 respectively. As a result, at
least the second interfacial layer 104 and first interfacial 10 layer 102
at the blockage part 1061 are sublimated through the irradiation of the
laser light  to the blockage part 1061. However, since the first wiring
layer 103 can be formed  directly to the first face 101 a of the insulator
101. Thus, in this case alike, the laser light  can be irradiated to the
first wiring layer 103 of the blockage part 1061, whereby  impurities and
foreign matter such as an oxide film or the like possibly formed on the
first 15 wiring layer 103 can be removed and the first wiring laver can be
turned to a rough face.  As a result, the exposed face 1031 is formed to
the first wiring layer 103. In the meantime, another arrangement is
conceivable in which the first wiring  layer 103 is directly formed on the
first face 101 a of the insulator 101 and, the second  interfacial layer
104 is formed to the second face 101b. The laser light can be irradiated to
20 the blockage part 1061 also in this case, and at least the second
interfacial layer 104  formed on the first wiring layer 103 can be removed,
namely, sublimated by the irradiation  of the laser light to the blockage
part 1061. The foreign matter 107 or the like mixed  between the first
wiring layer 103 and second interfacial layer 104 is hence removed and  the
exposed face 103 is formed on the first wiring layer 103. 25 In the
double-sided wiring board 100 of the embodiment and a conventional
double-sided wiring board not subjected to the laser irradiation, peeling
off of the blind  via hole part 106 is evaluated in a thermal shock test
and a pressure cooker test. Fracture  forms are confirmed after the second
wiring layer 105 is peeled off from the blind via  hole part 106 while the
first wiring layer 103 is held. The thermal shock test is carried out 30
according to a condition C of a MIL-STD-883. More specifically, as
regulated by the 



10 1 4 O C T 2004 MIL standards, in a state that one heat cycle lasts five
minutes at 150C at a high- temperature side and five minutes at - 65C at a
low-temperature side, the blind via hole  part is tested up to 1000 cycles.
In this case, a high-temperature layer uses FluorinertTM  FC-43 available
from 3M Company of St. Paul, MN, USA; and a low-temperature layer 5 uses
FluorinertTM FC-77 from 3M Company. As a result, the conventional product
shows  an exfoliation at an interface between a first wiring layer
corresponding to the first wiring  layer 103 and a second wiring layer
corresponding to the second wiring layer 105 already  in an initial stage
not reaching 250 cycles. In contrast, the double-sided wiring board 100  of
the present embodiment generates no exfoliation at an interfacial part
between the first 10 and second wiring layers 103 and 105 even after 1000
cycles and the second wiring layer  105 itself breaks. The pressure cooker
test is executed under a condition of 127C with 100%  humidity up to 100
hours. The result is that the conventional product brings about an
exfoliation at the interface between the first wiring layer and second
wiring layer in the 15 initial stage. On the other hand, the double-sided
wiring board 100 of the embodiment  generates no exfoliation at the
interfacial part of the first wiring layer 103 and second  wiring layer 105
even after 100 hours, while the- second wiring layer 105 itself breaks. As
is clear from the above results, the interfacial part between the first
wiring layer  103 and second wiring layer 105 are resistant to separation
in the double-sided wiring 20 board 100 of the embodiment. The tests prove
that the first wiring layer 103 and the  second wiring layer 105 are more
tightly united than in the related art, thus improved in  reliability on
electric connection therebetween. The foregoing description is related to
the case where the laser light is irradiated to  the blockage part 1061 of
approximately 100-300m diameter. A shape and a size of the  25 blockage
part 1061 are not limited to the above. The blockage part can be a
rectangular one, for instance, 1.85mm x 2.25mm as shown in Figs. 10 and 1 l
in a double-sided wiring  board having a recess blocked at a side of a
first face and opened to a second face of an  



insulator having the first and second opposite faces. A blockage part 1062
in Fig. 10 and a  blockage part 1063 in Fig. 11 are blocked at least by the
first wiring layer 103. In the case 30 of such wide blockage part, the
exposed face 1031 by the irradiation of the laser light 11 1 4 O O T 2004
can be formed in a manner, for example, as follows. Specifically, the laser
beam is moved  in a right-left direction, not spirally, whereby the exposed
face 1031 can be formed on the  first wiring layer 103 in an almost entire
area of the blockage part 1062 as indicated by  oblique lines in Fig. 10.
Or the laser beam is moved spirally for the blockage part 1063 of 5 Fig.
11, whereby the exposed face 1031 of a plurality of, e.g., 25 circles of
150m  diameter can be formed. The method of forming the circular exposed
faces 1031 at a  plurality of points as above is advantageously short in
process time in comparison with the case where the laser beam is moved
right and left as in Fig. 10. According to the  experiment, 20 seconds is
required in Fig. 10, whereas the method of Fig. 11 takes only  10 1.3
seconds. Fig. 12 illustrates an applied example of the double-sided wiring
board in which  the first wiring layer 103 and second wiring layer 105 are
united in the method discussed  with reference to Fig. 11. More
specifically, the second wiring layer 105 is formed to the  second face
101b and a recess 1064 of the insulator 101 after the formation of the
exposed 15 face 1031 of the first wiring layer 103. A semiconductor chip
111 is mounted to the recess  1064, and is electrically connected with the
second wiring layer 105 by wires 1111,  whereby a mounted substrate is
obtained. The first wiring layer 103 and second wiring  layer 105 are
tightly connected by the exposed face 1031 in the mounted substrate as
well.  so that the electric connection reliability is improved more than in
the related art. 20 Although the laser beam is spiraly moved to form the
exposed face 1031 in the  above embodiment, the interfacial layers 102,
104, and the first wiring layer 103 may be  left without being cut at a
central part of the spiral, with a projecting part remaining  behind. For
avoiding this, the laser beam is moved spirally in a first irradiation step
and  the laser light is irradiated to the remaining part in a second
irradiation step. That is, the 



25 irradiation can be carried out in two steps. As is fully described
hereinabove, according to the double-sided wiring board in  the first
aspect of the present invention and the method for manufacturing the
double-sided  wiring board in the second and third aspects of the present
invention, the first conductive  layer is provided which has the exposed
face formed by the irradiation of the laser light, 30 and the second wiring
layer is formed so as to unite and electrically connect to the 12 14 CC f
2004 exposed face. Therefore, the first conductive layer and second wiring
layer are more tightly  connected through the uniting at the exposed face
than in the related art, the electric  connection reliability between the
wiring layers is improved as compared with the related  art. 5 When the
first conductive layer is the first wiring layer, the foreign matter such
as  the oxide film or the like formed on the first wiring layer can be
eliminated by the laser  light and at the same time the exposed face can be
formed. When the first conductive layer is constituted of the first
interfacial layer and the  first wiring layer, the first interfacial layer
and second interfacial layer formed on the first  10 wiring layer can be
removed by the laser light and the exposed face can be obtained. When the
laser light has a wavelength of 400-150nm, the metal, particularly copper
constituting the first conductive layer and second interfacial layer can be
removed  effectively. 13 1 4 OCT 2004 REFERENCE NUMBERS 100... double-sided
wiring board 101 ... insulator,  101a ... first face 101 b ... second face,
102 ... first interfacial layer 103 ... first wiring layer,  5 104...
second interfacial layer, 105 ... second wiring layer 106 blind via hole
part,  



1031 ... exposed face 1061 ... blockage part, 1064 ... recess. 10 14 1 4 O
C T 2004 CLAIMS 1. A method for manufacturing a double-sided wiring board
characterized  by comprising forming a first interfacial layer (102) onto a
first face (101a) of an  insulator (101) having the first face (101a) and a
second face  (101b) opposite to the first face (101a), forming a first
wiring layer (103) of a conductor on the first  interfacial layer (102),
forming a recess (106) in the insulator (101) opened to the second  face
(101b), wherein a first conductive layer (106) constituting the  first
interfacial layer (102) and the first wiring layer (103) is used  as a
blockage material, forming a second interfacial layer (104) onto the second
face  (101b), the recess (106), and the first interfacial layer (101a) at a
blockage part (1061) of the recess (106), - irradiating a laser light from
the side of the second face (101b) to  the blockage part (1061) of the
recess (106) so as to remove the  second interfacial layer (104) and first
interfacial layer (102) at the  blockage part (1061) to expose the first
writing layer (103), and  forming a second wiring layer (105) of a
conductor. on the second  interfacial layer (104) and the blockage page
(1061) of the recess  (106) wherein the second wiring layer (105) within
the blockage  part (1061) of the recess (106) being united on the first
wiring  layer (103) and electrically connected thereto. 



2. Method according to claim 1, wherein the irradiated laser light has a
wavelength of 400 - 150 nm. 3. A double-sided wiring board (100) comprising
- an insulator (101) having opposite first and second faces  (101a,101b),
15 1 4 OCI 200 a recess (106) in the insulator (101) the recess being
blocked at  the first face (101a) of the insulator (101) and opened to the
second face (101b) of the insulator (101), a first wiring layer (103)
consisting of a conductor and formed on  the first face (101a) of the
insulator (101) and exposed within a  blockage part (1061) of the recess
(106), a first interfacial layer (102) between the first face (101a) of the
insulator (101) and the first wiring layer (103), a second interfacial
layer. (104) consisting of a conductor and  formed on the second face
(101b) of the insulator (101) and the  recess (106) except for the blockage
part (1061) thereof, and a second wiring layer (105) formed on the second
interfacial layer  (104) and the blockage part (1061) of the recess (106),
wherein the exposed portion of the first wiring layer (103) is exposed and
roughened by a laser light from the side of the second  face (101b) of the
insulator (101) the laser light also for removing  foreign material from
the exposed portion of the first wiring layer  (103), and wherein the
second wiring layer (104) is united to the exposed  portion of the first
wiring layer (103) and electrically connected  thereto. 16 


