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(57) ABSTRACT 

A metal core Substrate is obtained as a result of outline shap 
ing performed on a Substrate including a core plate and an 
insulating layer provided on each of two Surfaces of the core 
plate. At least a part of an outer circumferential edge of the 
metal core Substrate has an insulating structural portion, 
which includes an end surface of the core plate that is 
retracted from an end surface of the outer circumferential 
edge of the metal core substrate and an insulating covering 
portion that is formed of a resin used to form the insulating 
layers and covers the end Surface of the core plate. Separation 
portions to be filled with the resin and coupling portions 
which are to be removed before outline shaping are formed at 
outline shaping positions of the core plate. At the time of 
outline shaping, only the resin is present at the outline shaping 
positions. Thus, outline shaping can be performed without 
using a die. 
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METAL CORE SUBSTRATE, METHOD FOR 
PRODUCING THE SAME, AND CORE PLATE 

USABLE FOR THE SAME 

TECHNICAL FIELD 

0001. The present invention relates to a metal core sub 
strate, and more specifically, to a metal core Substrate having 
a high insulating property at end Surface thereof. 

BACKGROUND ART 

0002 Metal core substrates are produced as follows. On 
each of a top Surface and a bottom surface of a core plate 
having predetermined holes, an insulating layer and a copper 
foil are sequentially stacked in this order from the inner side 
to form an integrated copper-lined Stacking Substrate. The 
copper-lined Stacking Substrate is put to a production line. In 
the production line, the copper-lined Stacking Substrate 
(work), for example, have through-holes formed therein, is 
plated and is patterned. As a result, a plurality of products are 
formed on one work (namely, a plurality of metal core Sub 
strates, namely, a plurality of metal core printed wiring boards 
each having a wiring pattern are formed on one copper-lined 
stacking Substrate). Such products are separated from each 
other by outline shaping, and Subjected to predetermined 
inspections and the like. Thus, production of the metal core 
substrates is finished. 
0003. By outline shaping, the integrated plate including 
the stacked core plate and insulating layers is cut into the 
plurality of products. Therefore, as shown in FIG. 8, the 
insulating layers 101 and the core plate 102 included in each 
metal core substrate 103 are exposed along the entirety of an 
end surface of the metal core substrate 103. 

0004. Therefore, when the end surface is wetted by mois 
ture, dew or the like, the insulating property between a wiring 
pattern 104 in a top layer of the metal core substrate 103 and 
the end surface of the core plate may possibly be deteriorated. 
In order to avoid this, especially when the inner layer is to be 
used as an electric wire, a measure against migration needs to 
be provided. 
0005 Outline shaping is performed to cut the core plate 
and thus has an inconvenience that burr or shear drop is 
caused. A reason for this is that outline shaping is commonly 
performed by die machining. 
0006 Another technique for outline shaping is routing. By 
routing, a drill-like circular bit including a blade on a side 
Surface thereof cuts a member to be processed in a manner 
like tracing an end Surface thereof. Therefore, routing has a 
disadvantage of being unable to perform a large amount of 
processing in a short time. By contrast, die machining, which 
is a method of punching out a member by use of a die and a 
punch, has an advantage of having a high productivity and 
thus is often used. 

0007. However, as shown in FIG.9, an end surface of the 
metal core Substrate processed by outline shaping, more spe 
cifically, die machining has sheardrop 105, sheared face 106, 
broken face 107, and burr 108 although the degree thereof 
Wa1S. 

0008. As the burr is larger, the insulating property is more 
deteriorated. When shear drop is caused, the core plate 102 
and the insulating layer 101 are peeled from each other at the 
shear drop. When the core plate 102 and the insulating layer 
101 are excessively peeled, delamination may be caused. 
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0009 Patent Document 1 discloses a technique proposed 
to solve such inconveniences. According to this technique, 
before outline shaping is performed, a metal plate of a part 
that is to be subjected to outline shaping is removed by etch 
ing, so that only the resin part stacked on the metal plate is 
punched out. This is devised to prevent the quality of the 
post-processing product from lowering by burr. Since the 
metal plate is not punched out, burr or shear drop is not 
caused. 
0010. However, such a technique needs an increased num 
ber of steps and thus complicates the work, and in addition, 
cannot be used to produce a metal core substrate including a 
resin portion at each of two Surfaces of the core plate. 
0011 Referring to FIG. 10, when die machining is used 
for outline shaping, relatively large processing margins X and 
Y need to be provided. FIG. 10 is a plan view of the core plate 
102 in the case where four products, namely, four metal core 
Substrates, are to be produced from one work. Rectangular 
parts enclosed by phantom lines (phantom outline shaping 
lines 109) are to be the metal core substrates. When die 
machining is used for outline shaping, the processing margins 
X and Y each need to have a size of about 5 mm. This may 
cause a problem of limiting the number of products which can 
be produced from one work. 

CITATION LIST 

Patent Literature 

(0012 Patent Document 1: Japanese Laid-Open Patent 
Publication No. Hei 7-15137 

SUMMARY OF INVENTION 

Technical Problem 

0013 The present invention has an object of providing a 
simple structure that improves the insulating property of the 
end Surface and prevents an inconvenience such as delamina 
tion or the like. 

Solution to Problem 

0014 First means for achieving the object is a metal core 
Substrate obtained as a result of outline shaping performed on 
a Substrate including a core plate and an insulating layer 
provided on each of two surfaces of the core plate, wherein at 
least apart of an outer circumferential edge of the metal core 
Substrate has an insulating structural portion, which includes 
an end surface of the core plate that is retracted from an end 
surface of the outer circumferential edge of the metal core 
Substrate and an insulating covering portion that is formed of 
a resin used to form the insulating layers and covers the end 
surface of the core plate. 
0015 Second means for achieving the object is a method 
for producing a metal core substrate by stacking a core plate 
having holes therein and an insulating layer on each of two 
Surfaces of the core plate to form an integral Substrate and 
then performing outline shaping on the integral Substrate to 
obtain the metal core Substrate as being individually cut out; 
the method comprising a punching step of forming the holes 
in the core plate, wherein separation portions and coupling 
portions are alternately formed on phantom outline shaping 
lines along which outline shaping is to be performed in a later 
outline shaping step, each of the separation portions separat 
ing adjacent portions of the core plate to be metal core Sub 
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strates from each other, or separating a portion of the core 
plate to be the metal core substrate from an outer peripheral 
portion of the core plate, along the phantom outline shaping 
line; and each of the coupling portions being astride the 
phantom outline shaping line(s) to couple the adjacent por 
tions of the core plate to be the metal core substrates to each 
other or to couple the portion of the core plate to be the metal 
core Substrate to the outer peripheral portion; a stacking step 
of performing the stacking, wherein the separation portions 
are filled with a resin used to form the insulating layers; a 
separation step, performed after the stacking step, of remov 
ing at least a part of each of the coupling portions by punch 
ing, so that the adjacent portions of the integral Substrate to be 
the metal core substrates are separated from each other, or the 
portion of the integral substrate to be the metal core substrate 
is separated from the outer peripheral portion of the integral 
Substrate, along the phantom outline shaping line; and an 
outline shaping step of performing the outline shaping along 
outline shaping positions to obtain the metal core Substrate as 
being individually cut out; wherein an end surface of the core 
plate in the metal core substrate that defined the separation 
portions before the outline shaping step is covered with an 
insulating covering portion that is formed of a resin used to 
form the insulating layers. 
0016. According to the above, the insulating covering por 
tion of the insulating structural portion along the outer cir 
cumferential edge prevents the end Surface of the core plate 
from being exposed. Therefore, the insulating property of the 
end surface is higher than that of an exposed end surface of the 
core plate. In the insulating structural portion, the end Surface 
of the core plate is not exposed outside. Therefore, sheardrop, 
which would otherwise cause delamination in this portion, is 
not caused. 
0017. The separation portions and the coupling portions in 
the core plate can be formed merely by the punching step of 
forming holes in the core plate. The separation step of remov 
ing the coupling portions may be performed in a step of 
forming, for example, through-holes. Therefore, no addi 
tional step is needed. 
0018 Outline shaping may be performed by use of die 
machining like in the conventional art, or may be performed 
by use of any other technique. 
0019. In an embodiment of the present invention directed 
to the method for producing a metal core Substrate, in the 
outline shaping step, notches may be formed at the outline 
shaping positions before performing the outline shaping. 
0020. According to this, the notches allows the outline 
shaping to be performed by a simple manner of, for example, 
bending. Therefore, no die is needed. 
0021. In an embodiment of the present invention directed 
to the method for producing a metal core Substrate, the sepa 
ration portions may extend linearly. In this case, the separa 
tion portions may each have a non-linear bending portion. 
0022. According to this, the separation portions extend 
linearly. This decreases the number of coupling portions to be 
removed later by punching. The bending portion of each 
separation portion Suppresses the core plate from being 
curved or stressed. 
0023 Third means for achieving the object is a core plate 
on which an insulating layer is integrated to each of two 
surfaces thereof and which is to be subjected to outline shap 
ing to produce a plurality of individually separated metal core 
Substrates; wherein the core plate includes separation por 
tions and coupling portions alternately formed on phantom 
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outline shaping lines along which outline shaping is to be 
performed; each of the separation portions separates adjacent 
portions of the core plate to be metal core substrates from 
each other, or separates a portion of the core plate to be one of 
the metal core substrates from an outer peripheral portion of 
the core plate, along the phantom outline shaping line; each of 
the coupling portions is astride the phantom outline shaping 
line(s) to couple the adjacent portions of the core plate to be 
the metal core substrates to each other or to couple the portion 
of the core plate to be one of the metal core substrates to the 
outer peripheral portion of the core plate; and at least a part of 
each of the coupling portions is removed, so that the adjacent 
portions to be the metal core substrates are separated from 
each other, or the portion to be one of the metal core substrates 
is separated from the outer peripheral portion, along the phan 
tom outline shaping line. 
0024. According to this, when the insulating layers are 
stacked on, and integrated with, the core plate, the separation 
portions are filled with the insulating layers. Therefore, it is 
merely needed to, after the coupling portions are removed to 
form a plurality of metal core substrates, to perform outline 
shaping along the phantom outline shaping lines on which the 
separation portions are formed. Thus, the above-described 
metal core Substrates are individually cut out. 
0025. Fourth means for achieving the object is a method 
for producing a metal core substrate by stacking a core plate 
having holes therein and an insulating layer on each of two 
Surfaces of the core plate to form an integral Substrate and 
then performing outline shaping on the integral substrate to 
obtain the metal core Substrate as being individually cut out; 
the method comprising a punching step of forming the holes 
in the core plate, wherein separation portions and coupling 
portions are alternately formed on phantom outline shaping 
lines along which outline shaping is to be performed in a later 
outline shaping step, each of the separation portions separat 
ing adjacent portions of the core plate to be metal core Sub 
strates from each other, or separating a portion of the core 
plate to be the metal core substrate from an outer peripheral 
portion of the core plate, along the phantom outline shaping 
line; and each of the coupling portions being astride the 
phantom outline shaping line(s) to couple the adjacent por 
tions of the core plate to be the metal core substrates to each 
other or to couple the portion of the core plate to be the metal 
core Substrate to the outer peripheral portion; a stacking step 
of performing the Stacking, wherein the separation portions 
are filled with a resin used to form the insulating layers; a 
separation step, performed after the stacking step, of remov 
ing at least a part of each of the coupling portions by punch 
ing, so that the adjacent portions of the integral Substrate to be 
the metal core substrates are separated from each other, or the 
portion of the integral substrate to be the metal core substrate 
is separated from the outer peripheral portion of the integral 
Substrate, along the phantom outline shaping line; and an 
outline shaping step of performing the outline shaping along 
outline shaping positions to obtain the metal core Substrate as 
being individually cut out; wherein an end surface of the core 
plate in the metal core substrate that defined the separation 
portions before the outline shaping step is covered with an 
insulating covering portion that is formed of a resin used to 
form the insulating layers; and at least one of the punching 
step and the outline shaping step is performed by use of fiber 
laser. 

0026. According to this, fiberlaser is used in the method of 
the second means. Therefore, the processing can be per 
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formed at high speed, and the outline shaping can be per 
formed with a desired shape of notches having an esthetically 
high appearance. 

Advantageous Effects of Invention 
0027. According to the present invention, the level of 
exposure of the end surface of the core plate is decreased. 
Therefore, the end Surface has a high insulating property. In 
addition, the core plate is not present in apart where outline 
shaping is performed. Therefore, shear drop, which would 
otherwise cause delamination, is prevented. For these rea 
Sons, a high performance metal core Substrate is provided. 

BRIEF DESCRIPTION OF DRAWINGS 

0028 FIG. 1(a) and FIG. 1(b) provide a cross-sectional 
view of an end portion of a metal core Substrate and a plan 
view of the metal core substrate which omits a wiring pattern 
or the like. 
0029 FIG.2(a) to FIG. 2(g) provide cross-sectional views 
showing a production process of the metal core substrate. 
0030 FIG.3(a) and FIG.3(b) provide provides plan views 
of a core plate. 
0031 FIG. 4 provides plan views of a copper-lined stack 
ing Substrate after a separation step. 
0032 FIG. 5(e-1) and FIG. 5(g-1) provide cross-sectional 
views showing the production process of the metal core Sub 
Strate. 

0033 FIG. 6 is a plan view showing a part of an outline 
shaping step. 
0034 FIG. 7(a) to FIG.7(c) provide cross-sectional views 
each showing a part of the outline shaping step. 
0035 FIG. 8 is a cross-sectional view of an end portion of 
a conventional metal core Substrate. 
0036 FIG.9 shows an end portion of a conventional metal 
core Substrate subjected to outline shaping by use of a die. 
0037 FIG. 10 is a plan view showing one problem of the 
conventional art. 

DESCRIPTION OF EMBODIMENTS 

0038. The present invention achieves the object of provid 
ing a simple structure that improves the insulating property of 
the end Surface and prevents an inconvenience such as 
delamination or the like, by the following structure shown in 
FIG. 1(a) and FIG. 1(b). At least a part of an outer circum 
ferential edge of a metal core substrate 11 individually cut out 
as a result of outline shaping has an insulating structure 41. 
The insulating structure 41 includes an end Surface 22 of a 
core plate 21 that is retracted from an end surface of the outer 
circumferential edge and an insulating covering portion 32 
that is formed of a resin used to form insulating layers 31 and 
covers the end surface 22 of the core plate 21. 
0039. In order to provide such a structure easily, the metal 
core substrate 11 is formed by a method including the follow 
ing steps. In a punching step of forming holes in the core plate 
21, separation portions 24 and coupling portions 27 are alter 
nately formed on phantom outline shaping lines 26 along 
which outline shaping is to be performed in a later outline 
shaping step (see FIG.3(a) and FIG.3(b)). Each of the sepa 
ration portions 24 Separates adjacent portions of the core plate 
21 to be metal core substrates 11 from each other, or separates 
a portion of the core plate 21 to be one metal core substrate 11 
from an outer peripheral portion of the core plate 21, along the 
phantom outline shaping line 26. Each of the coupling por 
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tions 27 is provided between adjacent separation portions 24 
and is astride the phantom outline shaping line(s) 26 to couple 
adjacent portions of the core plate 21 to be the metal core 
substrates 11 to each other or to couple a portion of the core 
plate 21 to be one metal core substrate 11 to the outer periph 
eral portion of the core plate 21. In a stacking step of stacking 
the core plate 21 and the insulating layers 31, the separation 
portions 24 are filled with the resin used to form the insulating 
layers 31. In a separation step performed after the stacking 
step, at least a part of each coupling portion 27 is removed by 
punching, so that the adjacent portions of the stack to be the 
metal core substrates 11 are separated from each other, or the 
portion of the stack to be one metal core substrate 11 is 
separated from the outer peripheral portion of the stack, along 
the phantom outline shaping line 26. In the outline shaping 
step, as shown in FIG. 6 and FIG. 7(a) to FIG. 7(c), outline 
shaping is performed along outline shaping positions to indi 
vidually cut out the metal core substrates 11. 
0040. Hereinafter, an embodiment for carrying out the 
present invention will be described specifically with refer 
ence to the drawings. 
0041 FIG. 1(a) is a cross-sectional view of an end portion 
of the metal core substrate 11, and FIG. 1(b) is a plan view of 
the metal core substrate 11 which omits through-holes, a 
wiring pattern and the like for the sake of convenience. As 
shown in these figures, the metal core substrate 11 includes 
the conductive core plate 21 and the insulating layer 31 pro 
vided on each of two surfaces of the core plate 21 and formed 
of a synthetic resin. The metal core substrate 11 also includes 
the insulating structural portion 41 in at least a part of the 
outer circumferential edge, more specifically, along Substan 
tially the entirety of the outer circumferential edge. The insu 
lating structural portion 41 includes the end surface 22 of the 
core plate 21 that is retracted from the end surface of the outer 
circumferential edge of the metal core substrate 11 and the 
insulating covering portion 32 that is formed of the resin used 
to form the insulating layers 31 and covers the end surface 22 
of the core plate 21. 
0042. The distance by which the end surface 22 of the core 
plate 21 is retracted from the end surface of the outer circum 
ferential edge, namely, a thickness tofthe insulating covering 
portion 32 in an inner-outer direction thereof may have any 
size that provides electric insulation and is set to have an 
appropriate size. 
0043. An end surface of the insulating structural portion 
41 has an inclining face 42 in each of an upper part and a lower 
part in a height direction thereof. Therefore, the insulating 
structural portion 41 has a cross-sectional shape which pro 
trudes outward at a middle position from a top end and a 
bottom end thereof in the height direction. 
0044. In the figure, the insulating structural portion 41 is 
formed along the outer circumferential edge of the metal core 
Substrate 11, which is rectangular as seen in a plan view, 
except for a middle point of each of four sides thereof. 
0045 Portions 51 of the outer circumferential edge of the 
metal core substrate 11 (middle points of the four sides) do 
not have the insulating structural portion 41. The core plate 
has been removed from portions 51 together with the insulat 
ing layers 31 by punching. At the portions 51, the metal core 
Substrate 11 is recessed in a semi-arc shape as seen in a plan 
view. On Such a semi-arcked curving circumferential Surface 
of each portion 51, the end surface 22 of the core plate 21 and 
end surfaces of the insulating layers 31 are flush with each 
other. At around a center, in the curving direction, of the 
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semi-arcked curving circumferential Surface, the end Surface 
22 of the core plate 21 is partially exposed. 
0046. A process for producing the metal core substrate 11 
will be described together with a detailed description of the 
core plate 21 and the like. 
0047 First, a substrate 21a, which is to be the core plate 
21, is obtained by cutting a metal plate having a predeter 
mined thickness. The substrate 21a is formed of a metal 
material Such as copper, aluminum or the like (see FIG. 2(a)). 
0048 Next, the substrate 21a is punched at predetermined 
positions (punching step). In the punching step, holes 23 Such 
as through-holes or the like that are necessary to produce the 
metal core substrates 11 are formed, and also pilot holes for 
necessary reference holes (not shown) and holes necessary to 
form the insulating structural portion 41, namely, holes nec 
essary to form the separation portions 24 are formed (see FIG. 
2(b)). 
0049. The holes 23 are appropriately formed in portions of 
the core plate 21 where the metal core substrates 11 are to be 
formed (hereinafter, such portions will be referred to as 
“product portions 25') in accordance with a desired wiring 
pattern or the like of the metal core substrates. 
0050. The separation portions 24 are formed at positions 
along which the metal core substrates 11 are to be individu 
ally cut out by outline shaping. This will be described more 
specifically. FIG.3(a) is a plan view of the core plate 21. In 
FIG. 3(a), phantom outline shaping lines 26 enclosing the 
product portions 25 represent the positions along which the 
metal core substrates 11 are to be individually cut out by 
outline shaping. The separation portions 24 are formed on the 
phantom outline shaping lines 26. 
0051. The product portions 25 are each rectangular. FIG. 
3(a) shows a case where four metal core substrates 11 are 
obtained from one core plate 21. Therefore, four product 
portions 25 are located in a 2x2 (length directionxwidth 
direction) arrangement while the phantom outline shaping 
lines 26 overlap each other. 
0052. The separation portions 24 are each formed of a 
through-hole which separates adjacent portions of the core 
plate 21 to be metal core substrates from each other, or sepa 
rates a portion of the core plate 21 to be one metal core 
substrate from the outer peripheral portion of the core plate 
21, along the phantom outline shaping line 26. The separation 
portions 24 each have a thin, lengthy linear shape. Each two 
adjacent separation portions 24 have a gap therebetween 
which can be filled with at least a resin. 
0053 Such a plurality of separation portions 24 are pro 
vided so as to have such gaps therebetween. The gap provided 
between each two adjacent separation portions 24 is a cou 
pling portion 27 which is astride the phantom outline shaping 
line(s) 26 to couple adjacent portions to be the metal core 
substrates 11 to each other or couple a portion to be one metal 
core substrate 11 to the outer peripheral portion. At least apart 
of each coupling portion 27 is removed, so that the adjacent 
portions to be the metal core substrates 11 are separated from 
each other, or the portion to be one metal core substrate 11 is 
separated from the outer peripheral portion, along the phan 
tom outline shaping line 26. The coupling portion 27 has a 
size sufficiently large to allow a hole to be formed therein so 
that the portions are separated along the phantom outline 
shaping line 26 (see FIG.3(b)). 
0054 The plurality of such coupling portions 27 and the 
plurality of separation portions 24 are located alternately on 
the entirety of the phantom outline shaping lines 26. 
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0055. This will be described more specifically. Each metal 
core substrate 11 has four sides. A total of four coupling 
portions 27 are respectively provided at middle positions of 
the phantom outline shaping lines 26 along the four sides. 
Between the coupling portions 27, the separation portions 24 
each having an L-shape as seen in a plan view are provided. 
Thus, each separation portion 24 extends linearly but is not 
form one straight line. Each separation portion 24 has a bend 
ing portion 24a at a middle position in alongitudinal direction 
thereof, and the separation portion 24 is bent at the bending 
portion 24a at the right angle. The bending portion 24a 
increases the rigidity of planar portions facing each other 
while having the separation portion 24 therebetween, and 
thus Suppresses such planar portions from being curved. 
0056. After the punching step, the core plate 21 having the 
holes is degreased, for example, is washed with water, and 
then is Surface-roughened in order to have an increased adhe 
siveness with the resin. 
0057 Next, a prepreg 31a and a copper foil 61 are sequen 

tially stacked on each of two surfaces of the core plate 21 in 
this order from the inner side (see FIG. 2(c)). These layers are 
sandwiched between stainless Steel plates (not shown) and 
heat-pressed to be integrated together (stacking step). As a 
result of the integration, all the holes of the core plate 21 
including the separation portions 24 are filled with a resin 
used to form the prepregs 31a (see FIG. 2(d)). 
0.058 Such a stack formed as a result of the integration 
includes the copper foils 61 respectively provided on both of 
the two surfaces of the core plate 21, with insulating layers 31 
formed of the prepregs 31a being sandwiched between the 
core plate 21 and the copper foils 61. Such an integrated stack 
is a copper-lined integrated plate 62. 
0059 Next, as shown in FIG. 2(e), through-holes 63 are 
formed at predetermined positions (through-hole formation 
step). At the same time, holes are formed in the coupling 
portions 27 provided between the separation portions 24 (see 
FIG.3(b)). Namely, a part of each of the coupling portions is 
removed to separate the adjacent portions of the copper-lined 
integrated plate 62 to be the metal core substrates 11 or to 
separate the portion of the copper-lined integrated plate 62 to 
be one metal core substrate 11 from the outer peripheral 
portion of the copper-lined integrated plate 62 (separation 
step). 
0060 More specifically, as shown in FIG. 4, holes are 
formed by drilling at the predetermined positions of the cop 
per-lined integrated plate 62 to form separation holes 64 
having a size that is sufficiently large to perform the separa 
tion. 
0061 FIG.2(e) is a cross-sectional view of apart including 
the coupling portion 27, and FIG. 5(e-1) is a cross-sectional 
view of a part including the separation portion 24 but not 
including the coupling portion 27. As can be seen from these 
figures, both in the part including the coupling portion 27 and 
the part not including the coupling portion 27, the core plate 
21 is discontinuous between adjacent product portions 25 and 
also between each product portion 25 and the outer peripheral 
portion. The core plate 21 is not present on the phantom 
outline shaping lines 26. 
0062 Next, the through-holes 63 are subjected to a neces 
sary treatment, for example, desmeared, and then plated so 
that a conductive portion is formed on an inner circumferen 
tial surface of each through-hole 63 and the vicinity thereof 
(see FIG. 2(f)). The conductive portion provided on the inner 
circumferential surface of each through-holes 63 is a well 
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known through-hole plate 63a. The through-hole plate 63a 
and the core plate 21 are not in contact with each other. 
0063. Then, necessary steps such as formation of a circuit 
pattern, formation of a solder resist 65 and the like are per 
formed to provide metal core printed circuit boards (metal 
core substrates 11) (see FIG. 2(g) and FIG. 5(g-1)). FIG. 2(g) 
is a cross-sectional view of a part including the coupling 
portion 27 (see FIG.2(e)), and FIG.5(g-1) is a cross-sectional 
view of a part including the separation portion 24. 
0064. In a final step, outline shaping is performed along 
the separation portions 24, more specifically, along a center 
line of the separation portions 24 in a width direction (direc 
tion perpendicular to the longitudinal direction) to individu 
ally cut out the metal core substrates 11. 
0065. The formation of the holes may be performed by 
appropriate means as described above, but alternatively may 
be performed by use of laser or fiber laser. 
0066. Outline shaping is performed as follows. As shown 
in FIG. 6, a plurality of notches 66 for cutting are formed 
along the entirety of the separation portions 24 and the cou 
pling portions 27, namely, along the entirety of the positions 
along which outline shaping is to be performed. As shown in 
FIG. 7(a) by the phantom line, the notches 66 preferably have 
a V-shaped cross-sectional shape. Such a shape allows the 
copper-lined integrated plate 62 to be bent easily. 
0067. The notches 66 may be formed by use of, for 
example, a blade having a V-shaped cross-sectional shape. 
Alternatively, laser or fiber laser may be used. The notches 66 
are formed at a top surface and a bottom surface of the 
copper-lined integrated plate 62. The notches 66 at the top 
surface and the notches 66 at the bottom surface may be 
formed at the same time or sequentially. Alternatively, the 
notches 66 may be formed only at the top surface or the 
bottom surface. 
0068 FIG. 6 omits the wiring pattern and the like for the 
sake of convenience. 
0069. Referring to FIG.7(b), in the state where the notches 
66 are formed, adjacent metal core Substrates 11, and each 
metal core substrate 11 and the peripheral portion, are merely 
connected to each other by the resin. Thus, the copper-lined 
integrated plate 62 merely needs to be bent as represented by 
the phantom lines in FIG.7(b) in order to individually cut out 
the metal core substrates 11 as shown in FIG. 7(c). No die is 
necessary. 
0070. After being individually cut out, the metal core sub 
strates 11 are Subjected to an inspection or any other neces 
sary step. 
0071. Each metal core substrate 11 produced in this man 
ner has the end surface 22 of the core plate 21 covered with the 
insulating covering portion 32 and has a smaller number of 
coupling portions 27. Therefore, the end surfaces 22 of the 
core plate 21 are considered to be substantially non-exposed, 
and thus have a good insulating property. In addition, the 
insulating structural portion 41 has the inclining face 42 in 
each of the upper part and the lower part. Therefore, the 
creepage distance is longer than in the case where the end 
surface is vertical. For these reasons, the metal core substrate 
11 has a high insulating property. In addition, even when the 
core plate 21 is used for an electric wire, no measure against 
migration is needed. 
0072 The core plate 21 is not present at the outline shap 
ing positions. Therefore, burr or shear drop is not caused to 
the core plate 21. This can prevent delamination, which would 
be otherwise caused by the shear drop, and allows the outline 
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shaping to be performed by a simple and low-cost method as 
described above with no need to use die machining (press). 
0073. Therefore, the phantom outline shaping lines 26 
may be designed to be in contact with each other as described 
above, which allows the size of the processing margin to be 
minimized. This increases the yield and prevents defect of the 
solder resist 65 (cracks in the solder resist 65), which might be 
otherwise caused during the die machining. 
0074. Even in the case where the outline shaping to cut out 
the metal core substrates 11 is performed by pressing by use 
of a die, merely a small pressure is needed because the core 
plate 21 is not present at the outline shaping positions. This 
Suppresses the solder resist from being cracked, and also 
allows low-cost equipment to be used and extends the life of 
the equipment. 
0075. The separation portions 24 each have the bending 
portion 24a. This increases the rigidity of planar portions 
facing each other while having the separation portion 24 
therebetween, and thus Suppresses Such planar portions from 
being curved when being punched by use of a die or processed 
in any other manner. This provides an effect of decreasing 
defects or deficiencies. 
0076. The above-described structure is one embodiment 
for carrying out the present invention. The present invention 
is not limited to having the above-described structure. Any 
other structure may be used. 
0077. For example, the length or the shape of each sepa 
ration portion of the core plate may be appropriately designed 
in accordance with the design of the substrate. The separation 
portions may be partially shorter. 
0078. The end surfaces of the separation portions in the 
longitudinal direction may be arcked instead of being right 
angled. In this case, when the coupling portions are drilled to 
form the holes, concentration of the stress to any particular 
part is more prevented than in the case where the end Surfaces 
of the separation portions are right-angled. This has an advan 
tage that, for example, the core plate or the insulating layers 
are prevented from being distorted. 
007.9 The notches may have a U-shaped or I-shaped cross 
sectional shape instead of the V-shaped cross-sectional shape. 

REFERENCE SIGNS LIST 

0080 11... Metal core substrate 
I0081. 21... Core plate 
0082) 22 ... End surface 
I0083. 24. . . Separation portion 
I0084 24a ... Bending portion 
I0085 26 . . . Phantom outline shaping line 
I0086 27 . . . Coupling portion 
I0087 31... Insulating layer 
I0088 32 . . . Insulating covering portion 
I0089 41 ... Insulating structural portion 
(0090) 64... Separation hole 
0.091 66 ... Notch 

1. A metal core substrate obtained as a result of outline 
shaping performed on a Substrate including a core plate and 
an insulating layer provided on each of two Surfaces of the 
core plate, wherein: 

at least a part of an outer circumferential edge of the metal 
core Substrate has an insulating structural portion, which 
includes an end surface of the core plate that is retracted 
from an end surface of the outer circumferential edge of 
the metal core Substrate and an insulating covering por 
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tion that is formed of a resin used to form the insulating 
layers and covers the end Surface of the core plate. 

2. A method for producing a metal core Substrate by stack 
ing a core plate having holes therein and an insulating layer on 
each of two surfaces of the core plate to form an integral 
Substrate and then performing outline shaping on the integral 
substrate to obtain the metal core substrate as being individu 
ally cut out; the method comprising: 

a punching step of forming the holes in the core plate, 
wherein separation portions and coupling portions are 
alternately formed on phantom outline shaping lines 
along which outline shaping is to be performed in a later 
outline shaping step, each of the separation portions 
separating adjacent portions of the core plate to be metal 
core Substrates from each other, or separating a portion 
of the core plate to be the metal core substrate from an 
outer peripheral portion of the core plate, along the 
phantom outline shaping line; and each of the coupling 
portions being astride the phantom outline shaping line 
(s) to couple the adjacent portions of the core plate to be 
the metal core substrates to each other or to couple the 
portion of the core plate to be the metal core substrate to 
the outer peripheral portion; 

a stacking step of performing the stacking, wherein the 
separation portions are filled with a resin used to form 
the insulating layers; 

a separation step, performed after the stacking step, of 
removing at least a part of each of the coupling portions 
by punching, so that the adjacent portions of the integral 
substrate to be the metal core substrates are separated 
from each other, or the portion of the integral substrate to 
be the metal core substrate is separated from the outer 
peripheral portion of the integral Substrate, along the 
phantom outline shaping line; and 

an outline shaping step of performing the outline shaping 
along outline shaping positions to obtain the metal core 
Substrate as being individually cut out; 

wherein an end surface of the core plate in the metal core 
substrate that defined the separation portions before the 
outline shaping step is covered with an insulating cov 
ering portion that is formed of a resin used to form the 
insulating layers. 

3. A method for producing a metal core Substrate according 
to claim 2, wherein in the outline shaping step, notches are 
formed at the outline shaping positions before performing the 
outline shaping. 

4. A method for producing a metal core Substrate according 
to claim 2, wherein the separation portions extend linearly. 

5. A method for producing a metal core Substrate according 
to claim 4, wherein the separation portions each have a non 
linear bending portion. 

6. A core plate on which an insulating layer is integrated to 
each of two surfaces thereof and which is to be subjected to 
outline shaping to produce a plurality of individually sepa 
rated metal core substrates; 

wherein: 
the core plate includes separation portions and coupling 

portions alternately formed on phantom outline shaping 
lines along which outline shaping is to be performed; 

each of the separation portions separates adjacent portions 
of the core plate to be metal core substrates from each 
other, or separates a portion of the core plate to be one of 

Mar. 26, 2015 

the metal core Substrates from an outer peripheral por 
tion of the core plate, along the phantom outline shaping 
line; 

each of the coupling portions is astride the phantom outline 
shaping line(s) to couple the adjacent portions of the 
core plate to be the metal core substrates to each other or 
to couple the portion of the core plate to be one of the 
metal core substrates to the outer peripheral portion of 
the core plate; and 

at least a part of each of the coupling portions is removed, 
So that the adjacent portions to be the metal core Sub 
strates are separated from each other, or the portion to be 
one of the metal core substrates is separated from the 
outer peripheral portion, along the phantom outline 
shaping line. 

7. A method for producing a metal core substrate by stack 
ing a core plate having holes therein and an insulating layer on 
each of two Surfaces of the core plate to form an integral 
Substrate and then performing outline shaping on the integral 
substrate to obtain the metal core substrate as being individu 
ally cut out; the method comprising: 

a punching step of forming the holes in the core plate, 
wherein separation portions and coupling portions are 
alternately formed on phantom outline shaping lines 
along which outline shaping is to be performed in a later 
outline shaping step, each of the separation portions 
separating adjacent portions of the core plate to be metal 
core Substrates from each other, or separating a portion 
of the core plate to be the metal core substrate from an 
outer peripheral portion of the core plate, along the 
phantom outline shaping line; and each of the coupling 
portions being astride the phantom outline shaping line 
(s) to couple the adjacent portions of the core plate to be 
the metal core substrates to each other or to couple the 
portion of the core plate to be the metal core substrate to 
the outer peripheral portion; 

a stacking step of performing the stacking, wherein the 
separation portions are filled with a resin used to form 
the insulating layers; 

a separation step, performed after the stacking step, of 
removing at least a part of each of the coupling portions 
by punching, so that the adjacent portions of the integral 
substrate to be the metal core substrates are separated 
from each other, or the portion of the integral substrate to 
be the metal core substrate is separated from the outer 
peripheral portion of the integral Substrate, along the 
phantom outline shaping line; and 

an outline shaping step of performing the outline shaping 
along outline shaping positions to obtain the metal core 
Substrate as being individually cut out; 

wherein: 

an end surface of the core plate in the metal core substrate 
that defined the separation portions before the outline 
shaping step is covered with an insulating covering por 
tion that is formed of a resin used to form the insulating 
layers; and 

at least one of the punching step and the outline shaping 
step is performed by use of fiber laser. 
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