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METAL MEMBER - EQUIPPED CIRCUIT 
BOARD , CIRCUIT ASSEMBLY , AND 
ELECTRICAL JUNCTION BOX 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is the U.S. national stage of PCT / 
JP2018 / 014201 filed on Apr. 3 , 2018 , which claims priority 
of Japanese Patent Application No. JP 2017-081746 filed on 
Apr. 18 , 2017 , the contents of which are incorporated herein . 

TECHNICAL FIELD 

[ 0002 ] The present specification discloses a technique 
related to a metal member - equipped circuit board . 

BACKGROUND 

[ 0003 ] A technique for attaching a metal member to a 
through hole in a circuit board is known . A circuit assembly 
disclosed in JP 2015-46479A is provided with a printed 
circuit board in which a rectangular positioning through hole 
is formed , and a bus bar that is overlaid on this printed 
circuit board , and an inlay that is fixed to the bus bar is 
press - fitted into the positioning through hole in the printed 
circuit board . 
[ 0004 ] According to the configuration disclosed in JP 
2015-46479A , the inlay is press - fitted into the positioning 
through hole in the printed circuit board , and thus there is a 
problem in that high accuracy is required for dimensions of 
the inlay and the positioning through hole , and that manu 
facturing costs are likely to be high . 
[ 0005 ] The technique disclosed in the present specification 
has been made in view of the above circumstances , and an 
object thereof is to reduce manufacturing costs of a metal 
member - equipped circuit board , a circuit assembly , and an 
electrical junction box . 

compared to a metal member having no head portion , 
making it possible to increase heat dissipation performance 
via the metal member . 
[ 0009 ] The following aspects are preferable as the 
embodiments of the technique disclosed in the present 
specification . 
[ 0010 ] In a state where the shaft portion has been inserted 
into the through hole , an end face of the shaft portion on the 
opposite side of the head portion may also be formed at the 
same height as a surface of a conductive path on which an 
electric component of the printed circuit board is mounted . 
[ 0011 ] With this configuration , a level difference between 
the face on which the electric component is mounted in the 
conductive path of the circuit board and the end face of the 
shaft portion is suppressed , and thus the electric component 
is not likely to be inclined on the printed circuit board , 
making it possible to reduce defective mounting of the 
electric component . 
[ 0012 ] The bonding material may also bond a face of the 
printed circuit board that is opposed to the head portion and 
the head portion of the metal member to each other . 
[ 0013 ] With this configuration , the contact area of the 
bonding material becomes larger , and thus it is possible to 
reduce electric resistance while enhancing bonding strength 
between the circuit board and the metal member . 
[ 0014 ] An outer circumference of the shaft portion may 
also include a press - fitting portion that is press - fitted into the 
hole wall of the through hole , and a non - press - fitting portion 
that faces the hole wall of the through hole and that is not 
press - fitted into the hole wall . 
[ 0015 ] With this configuration , due to the outer circum 
ference of the shaft portion having a press - fitting portion that 
is press - fitted into the hole wall of the through hole , the shaft 
portion can be engaged in the hole wall of the through hole 
at the time of attaching the metal member , and thus the work 
for bonding using the bonding material can be readily 
performed , making it possible to reduce manufacturing 
costs . Furthermore , due to the outer circumference of the 
shaft portion having the non - press - fitting portion , high 
dimensional accuracy is not required compared to a con 
figuration in which the whole outer circumferential face of 
the shaft portion is press - fitted into the hole wall of the 
through hole , and thus manufacturing costs can be reduced . 
[ 0016 ] A circuit assembly may also include the metal 
member - equipped circuit board , an electric component con 
nected to an end face of the shaft portion that is on the 
opposite side of the head portion , a heat dissipation member 
placed on the metal member - equipped circuit board , and a 
spacer portion that keeps a space between the printed circuit 
board and the heat dissipation member . 
[ 0017 ] With this configuration , it is possible to dissipate 
heat in the electric component with the heat dissipation 
member , and due to the spacer portion , it is possible to 
suitably perform positioning of the insertion depth of the 
shaft portion of the metal member relative to the through 
hole in the circuit board . 
[ 0018 ] The spacer portion may also be provided in one 
piece with the heat dissipation member . 
[ 0019 ] With this configuration , it is possible to reduce the 
number of parts compared to the case where the spacer 
portion is provided separately from the heat dissipation 
member . 

SUMMARY 

[ 0006 ] A metal member - equipped circuit board disclosed 
in the present specification includes : a printed circuit board 
including a through hole ; a metal member including a shaft 
portion that is inserted into the through hole , and a head 
portion that is arranged outside the through hole , the head 
portion having a diameter larger than a diameter of the 
through hole , and a conductive bonding material for bonding 
the shaft portion and an inner wall of the through hole to 
each other . 
[ 0007 ] According to the above configuration , the shaft 
portion of the metal member and the inner wall of the 
through hole of the printed circuit board are bonded to each 
other with the conductive bonding material , and high dimen 
sional accuracy is not necessarily required compared to a 
configuration , for example , in which the shaft portion of the 
metal member and the inner wall of the through hole of the 
printed circuit board are joined only by press - fitting . Thus it 
is possible to reduce manufacturing costs . 
[ 0008 ] Furthermore , it is possible to readily perform posi 
tioning of the shaft portion of the metal member in the 
direction in which the shaft portion is inserted into the 
through hole , because the head portion of the metal member 
that has a diameter larger than the diameter of the through 
hole is arranged outside the through hole in the circuit board . 
Furthermore , due to the metal member having the head 
portion , heat capacity of the metal member can be increased 
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[ 0020 ] An electrical junction box may also include the 
metal member - equipped circuit board , and a case configured 
to cover the metal member - equipped circuit board . 

shown in FIG . 1 corresponds to the left direction , and the Z 
direction shown in FIG . 1 corresponds to the upper direc 
tion . 

Electrical Junction Box 10 Advantageous Effects of Invention 
[ 0021 ] According to the technique disclosed in the present 
specification , it is possible to reduce manufacturing costs of 
a metal member - equipped circuit board , a circuit assembly , 
and an electrical junction box . 

[ 0042 ] As shown in FIG . 1 , the electrical junction box 10 
includes a circuit assembly 20 and a case 11 for covering the 
circuit assembly 20. The case 11 is shaped like a box that is 
open downward , and made of metal such as aluminum or an 
aluminum alloy , or a synthetic resin . 

BRIEF DESCRIPTION OF DRAWINGS 
Circuit Assembly 20 
[ 0043 ] The circuit assembly 20 includes a metal member 
equipped circuit board 21 , and a heat dissipation member 40 
that is arranged below the metal member - equipped circuit 
board 21 and configured to dissipate heat in the metal 
member - equipped circuit board 21 to the outside . 

Metal Member - Equipped Circuit Board 21 
[ 0044 ] The metal member - equipped circuit board 21 
includes a printed circuit board 22 , and a metal member 30 
that is attached to a through hole 25 of the printed circuit 
board 22 . 

Printed Circuit Board 22 

[ 0022 ] FIG . 1 is a cross - sectional view showing an elec 
trical junction box according to a first embodiment . 
[ 0023 ] FIG . 2 is a partial enlarged view of FIG . 1 . 
[ 0024 ] FIG . 3 is a plan view showing a state where a shaft 
portion of a metal member has been inserted into a through 
hole of a circuit board . 
[ 0025 ] FIG . 4 is a perspective view showing the metal 
member . 
[ 0026 ] FIG . 5 is a plan view showing the metal member . 
[ 0027 ] FIG . 6 is a side view showing the metal member . 
[ 0028 ] FIG . 7 is a plan view showing a state where a shaft 
portion of a metal member according to a second embodi 
ment has been inserted into the through hole of the printed 
circuit board . 
[ 0029 ] FIG . 8 is a perspective view showing the metal 
member . 
[ 0030 ] FIG . 9 is a plan view showing the metal member . 
[ 0031 ] FIG . 10 is a side view showing the metal member . 
[ 0032 ] FIG . 11 is a plan view showing how a shaft portion 
of a metal member according to a third embodiment has 
been inserted into the through hole of the printed circuit 
board . 
[ 0033 ] FIG . 12 is a perspective view showing the metal 
member . 
[ 0034 ] FIG . 13 is a plan view showing the metal member . 
[ 0035 ] FIG . 14 is a side view showing the metal member . 
[ 0036 ] FIG . 15 is a cross - sectional view showing an 
electrical junction box according to a fourth embodiment . 
[ 0037 ] FIG . 16 is a partial enlarged view of FIG . 15 . 
[ 0038 ] FIG . 17 is a partial enlarged cross - sectional view of 
an electrical junction box according to a fifth embodiment , 
corresponding to FIG . 2 . 
[ 0039 ] FIG . 18 is a partial enlarged cross - sectional view of 
the electrical junction box according to the fifth embodi 
ment , corresponding to FIG . 16 . 

[ 0045 ] The printed circuit board 22 is a thick copper 
circuit board that includes thick conductive paths 24 , and a 
comparatively large current can flow in the conductive paths 
24. The conductive paths which are made of metal such 
as copper , are formed on the upper and lower faces of an 
insulative plate 23 formed by an insulative material , by 
printed wiring . The through hole 25 passes through the 
printed circuit board 22 in the vertical direction ( thickness 
direction ) . Although the through hole 25 is shaped in a 
perfect circle in the present embodiment , the shape of the 
through hole 25 is not limited to this , and may also be 
ellipsoidal , oval , polygonal , or the like . Note , that although 
a conductive path is not formed on the hole wall of the 
through hole 25 , and the conductive paths 24 on the upper 
and lower faces of the printed circuit board 22 are electri 
cally connected with each other via the later - described 
conductive bonding material 35 in the present embodiment , 
there is no limitation to this . A configuration is also possible , 
for example , in which a conductive path is formed on the 
entire hole wall of the through hole 25 using a silver foil or 
the like , such that the conductive paths 24 on the upper and 
lower faces of the printed circuit board 22 are electrically 
connected with each other via the conductive path on the 
hole wall of the through hole 25 . 
[ 0046 ] An electric component 27 serving as a heat - gener 
ating component is mounted in one of the conductive paths 
24 of the printed circuit board 22 and the metal member 30 . 
The electric component 27 includes a main body 27A shaped 
in a flat cuboid , and a plurality of terminals 27B formed on 
the bottom face of the main body 27A . The lower faces of 
the plurality of terminals 27B are arranged on the same 
plane , and connected with a plurality of lands serving as the 
conductive paths 24 formed on a surface of the printed 
circuit board 22. As shown in FIG . 3 , the conductive paths 
24 ( lands ) connected to the terminals 27B of the electric 
component 27 includes a land 24A ( 24 ) provided in a 
rectangular region that substantially surrounds the circuit 
board through hole 25 , and a plurality of lands 24B ( 24 ) 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

First Embodiment 

[ 0040 ] Hereinafter , a first embodiment will be described 
with reference to FIGS . 1 to 6 . 
[ 0041 ] An electrical junction box 10 is , for example , 
arranged in an electric power supply path between a power 
source such as a vehicle battery and loads constituted by 
in - vehicle electric components such as a lamp , a wiper , and 
the like , or a motor and the like , and can be used in a DC - DC 
converter , an inverter , and the like . Although this electrical 
junction box 10 can be arranged in any orientation , for the 
sake of simplifying the description , the following descrip 
tion will be given assuming that the X direction shown in 
FIG . 3 corresponds to the front direction , the Y direction 
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member 40 via the heat conductive material 36 , and is 
dissipated from the heat dissipation member 40 to the 
exterior . 

arranged in a row at a position spaced apart from the 
aforementioned region . The plurality of terminals 27B of the 
electric component 27 in the present embodiment are sol 
dered to the conductive paths 24 ( lands 24A , 24B ) on the 
upper face of the printed circuit board 22 and to the upper 
face 31A of the metal member 30. Although the electric 
component 27 is a FET ( Field Effect Transistor ) in the 
present embodiment , the electric component 27 may also be 
a register such as a shunt resistor , a heat generating com 
ponent such as a coil , a capacitor , or the like . 

Metal Member 30 

[ 0047 ] The metal member 30 is made of metal such as 
copper , a copper alloy , aluminum , an aluminum alloy , steel , 
or stainless steel . As shown in FIGS . 4 and 5 , the metal 
member 30 includes a cylindrical shaft portion 31 that is 
inserted into the through hole 25 , and a prismatic head 
portion 32 that protrudes from the shaft portion 31 in a 
step - like manner . In the present embodiment , a rivet is used 
as the metal member 30. As shown in FIG . 3 , the shaft 
portion 31 has a flat cross section shaped in a perfect circle , 
and has a diameter B1 that is smaller than a diameter A1 of 
the through hole 25. When the shaft portion 31 is inserted 
into the through hole 25 , a gap G1 into which a solder 
serving as a bonding material 35 can be placed is formed 
between an outer circumferential face of the shaft portion 31 
and the hole wall of the through hole 25 . 
[ 0048 ] As shown in FIG . 2 , the length of the shaft portion 
31 in the vertical direction ( axial direction ) is larger than the 
thickness of the printed circuit board 22 by a dimension of 
a gap G2 ( thickness of the bonding material 35 ) . For 
example , after inserting the shaft portion 31 into the through 
hole 25 to reach a predetermined position ( position shown in 
FIG . 2 ) in a state where the bonding material 35 made of a 
solder paste or the like is applied to the region of the through 
hole 25 in the lower face of the printed circuit board 22 , the 
bonding material 35 is filled into the gap G1 between the 
shaft portion 31 and the hole wall of the through hole 25 and 
the gap G2 between the printed circuit board 22 and the head 
portion 32 , and us the printed circuit board 22 and the 
metal member 30 can be bonded to each other . In the state 
where the metal member 30 is bonded to the printed circuit 
board 22 with the bonding material 35 , an upper end face 
31A of the shaft portion 31 is at the same height as ( level 
with ) the upper face of the conductive path 24 on the upper 
face of the printed circuit board 22. The head portion 32 is 
shaped in a rectangular plate , and as shown in FIG . 3 , the 
minimum diameter B2 passing through the central axis of 
the head portion 32 is larger than the hole diameter A1 of the 
through hole 25. As shown in FIG . 2 the gap G2 between the 
upper face 32A of the head portion 32 and the lower face of 
the printed circuit board 22 , and the gap G1 between the 
outer circumferential face of the shaft portion 31 and the 
hole wall of the through hole 25 , are filled with the bonding 
material 35 . 
[ 0049 ] A heat conductive material 36 is arranged between 
the lower face of the head portion 32 and the upper face 40A 
of the heat dissipation member 40. A material having high 
heat conductivity and insulation property , such as silicone 
grease , is used as the heat conductive material 36. The heat 
conductive material 36 is arranged in close contact with the 
entire lower face of the head portion 32 and the upper face 
40A of the heat dissipation member 40. Accordingly , heat in 
the metal member 30 is transferred to the heat dissipation 

Heat Dissipation Member 40 
[ 0050 ] The heat dissipation member 40 is made of metal 
having high heat conductivity , such as aluminum , or an 
aluminum alloy , and as shown in FIG . 1 , includes a flat 
upper face 40A , and a plurality of heat dissipation fins 41 
arranged in a row on the lower surface in a comb - like 
manner . A plurality of spacer portions 42 protruding upward 
are provided on the upper surface 40A of the heat dissipation 
member 40. The plurality of spacer portions 42 are provided 
near the circumferential edge portion on the upper face of 
the heat dissipation member 40. By placing the outer cir 
cumferential edge portion of the printed circuit board 22 
thereon to support the printed circuit board 22 , a predeter 
mined gap ( whose dimension obtained by adding the thick 
ness of the head portion 32 to the thickness of the heat 
conductive material 36 ) is kept between the lower face of the 
printed circuit board 22 and the upper face 40A of the heat 
dissipation member 40. Note , that if the conductive path 24 
is formed on the lower face of the printed circuit board 22 
that comes in contact with the spacer portions 42 , the 
insulation layer formed of an insulative adhesive agent or 
the like is formed on the upper face of the spacer portions 42 
and insulates the printed circuit board 22 from the spacer 
portions 42. The circuit assembly 20 is formed by fixing the 
heat dissipation member 40 and the metal member - equipped 
circuit board 21 to each other with a fixing means such as a 
screw ( not shown ) , and an electrical junction box 10 ( FIG . 
1 ) is formed by covering the circuit assembly 20 with the 
case 11 . 
[ 0051 ] According to the present embodiment , the follow 
ing operation and effects are achieved . 
[ 0052 ] The metal member - equipped circuit board 21 
includes : the printed circuit board 22 having the through 
hole 25 , the metal member 30 having the shaft portion 31 
that is inserted into the through hole 25 , and the head portion 
32 having the ter B2 is larger than the diameter A1 
of the through hole 25 and arranged outside the through hole 
25 , and the conductive bonding material 35 that bonds the 
shaft portion 31 and the inner wall of the through hole 25 to 
each other . 
[ 0053 ] According to the present embodiment , since the 
shaft portion 31 of the metal member 30 and the inner wall 
of the through hole 25 of the printed circuit board 22 are 
bonded to each other with the conductive bonding material 
35 , high dimensional accuracy is not necessarily required 
compared to a configuration , for example , in which the shaft 
portion 31 of the metal member 30 and the inner wall of the 
through hole 25 of the printed circuit board 22 are joined 
with each other only by press - fitting , and thus manufactur 
ing costs can be reduced . Furthermore , since the metal 
member 30 includes the head portion 32 , which has a 
diameter B2 that is larger than the hole diameter Al of the 
through hole 25 , it is possible to readily perform positioning 
of the shaft portion 31 in the direction in which the shaft 
portion 31 is inserted into the through hole 25. Moreover , 
since the metal member 30 includes the head portion 32 , the 
heat capacity of the metal member 30 can be enhanced 
compared to a case in which the head portion 32 is not 
provided , making it possible to enhance heat dissipation 
performance . 
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Third Embodiment [ 0054 ] Furthermore , in a state where the shaft portion 31 
has been inserted into the through hole 25 , the upper end 
face 31A of the shaft portion 31 ( end face on the opposite 
side of the head portion 32 ) is formed at the same height as 
the surface of the conductive path 24 of the printed circuit 
board 22 on which the electric component 27 is mounted . 
[ 0055 ] With this configuration , the level difference 
between the conductive path 24 of the printed circuit board 
22 and the end face 31A of the shaft portion 31 is sup 
pressed , and the electric component 27 is not likely to be 
inclined on the printed circuit board 22 , and thus it is 
possible to reduce defective mounting of the electric com 
ponent 27 . 
[ 0056 ] The bonding material 35 bonds a face of the printed 
circuit board 22 that is opposed to the head portion 32 and 
the head portion 32 of the metal member 30 to each other . 
[ 0057 ] With this configuration , since the contact area of 
the bonding material 35 becomes large , the electrical resis 
tance can be reduced while enhancing the fixing strength 
between the printed circuit board 22 and the metal member 
30. Furthermore , the conductive path 24 of the lower face of 
the printed circuit board 22 ( face opposed to the head portion 
32 ) and the head portion 32 can be electrically bonded to 
each other with the bonding material 35 . 
[ 0058 ] Furthermore , the circuit assembly 20 includes : the 
metal member - equipped circuit board 21 , the electric com 
ponent 27 connected to the upper end face 31A of the shaft 
portion 31 ( end face on the opposite side of the head portion 
32 ) , and the heat dissipation member 40 that can be placed 
on the metal member - equipped circuit board 21 , and the 
spacer portions 42 that keep the space between the printed 
circuit board 22 and the heat dissipation member 40 . 
[ 0059 ] With this configuration , heat in the electric com 
ponent 27 can be dissipated by the heat dissipation member 
40 , and due to the spacer portions 42 , positioning of the shaft 
portion 31 of the metal member 30 relative to the depth of 
insertion into the through hole 25 can be suitably performed . 
[ 0060 ] Furthermore , the spacer portions 42 are provided in 
one piece with the heat dissipation member 40 . 
[ 0061 ] With this configuration , the number of parts can be 
reduced compared to the case where the spacer portions 42 
are provided separately from the heat dissipation member 
40 . 

[ 0064 ] Next , a third embodiment will be described with 
reference to FIGS . 11 to 14. Whereas in the above embodi 
ments the flat cross - section of the shaft portion 31 of the 
metal member 30 is shaped in a perfect circle , a shaft portion 
61 of a metal member 60 is not shaped in a circle in the third 
embodiment . Other structural aspects are the same as in the 
above embodiments , and therefore the same structures as in 
the above embodiments are denoted with the same reference 
signs , and the description thereof is omitted . 
[ 0065 ] As shown in FIGS . 12 and 13 , the flat cross - section 
of the shaft portion 61 of the metal member 60 is approxi 
mately shaped in a triangle , and an upper end face 61A of the 
shaft portion 61 is level with the conductive path 24 in the 
upper face of the printed circuit board 22. The outer cir 
cumference of the shaft portion 61 includes tapered press 
fitting portions 62 for press - fitting into the hole wall of the 
through hole 25 , and non - press - fitting portions 63 that are 
arranged opposed to the hole wall of the through hole 25 and 
that are not press - fitted into the hole wall of the through hole 
25. As shown in FIG . 11 , gaps G3 in which the bonding 
material 35 is filled are formed between the non - press - fitting 
portions 63 and the hole wall of the through hole 25 , and by 
the gaps G3 being filled with the bonding material 35 , the 
metal member 60 and the printed circuit board 22 are bonded 
to each other . 
[ 0066 ] According to the third embodiment , due to the 
press - fitting portions 62 being press - fitted into the hole wall 
of the through hole 25 , the metal member 60 can be 
temporarily locked on the hole wall of the through hole 25 , 
and thus the work for bonding with the bonding material 35 
can be readily performed , and manufacturing costs can be 
reduced . Furthermore , due to the non - press - fitting portions 
63 being provided , high dimensional accuracy is not 
required compared to a configuration in which the whole 
outer circumferential surface of the shaft portion 61 is 
press - fitted into the hole wall of the through hole 25 , and 
manufacturing costs can be reduced . 

Fourth Embodiment 

Second Embodiment 

[ 0062 ] Next , a second embodiment will be described with 
reference to FIGS . 7 to 10. Whereas the head portion 32 of 
the metal member 30 is rectangular in the first embodiment , 
as shown in FIG . 8 , a head portion 52 of a metal member 50 
is circular in the second embodiment . Other structural 
aspects are the same as in the first embodiment , and there 
fore the same structures as in the first embodiment are 
denoted with the same reference signs , and the description 
thereof is omitted . 
[ 0063 ] As shown in FIG . 7 , a diameter B3 of a head 
portion 52 that is shaped like a circular disc and that is 
arranged below the through hole 25 of the printed circuit 
board 22 is larger than the diameter A1 of the through hole 
25. The gap between the through hole 25 of the printed 
circuit board 22 and the shaft portion 31 is filled with the 
conductive bonding material 35 , and the gap between the 
lower face of the printed circuit board 22 and the upper face 
52A of the head portion 52 is also filled with the conductive 
bonding material 35 . 

[ 0067 ] Here , a fourth embodiment will be described with 
reference to FIGS . 15 and 16. Whereas in the above embodi 
ments the heat dissipation member 40 is laid under the 
printed circuit board 22 , in an electrical junction box 70 of 
the fourth embodiment , the heat dissipation member 40 is 
not laid under the metal member - equipped circuit board 21 , 
and the metal member - equipped circuit board 21 is housed 
in a case 80 in a state of being supported from below by a 
supporting member 71. The supporting member 71 is a 
frame made of a synthetic resin or metal , and includes a 
mounting portion 72 on which the circumferential edge 
portion of the printed circuit board 22 is mounted , and an 
engaged portion 73 that protrudes toward the case 80 and is 
engaged in the case 80. The case 80 is made of metal or a 
synthetic resin and includes an upper case 81 and a lower 
case 82 , and an engaging portion 84 into which the engaged 
portion 73 is to be inserted and engaged penetrates through 
the case 80 . 

Fifth Embodiment 

[ 0068 ] Here , a fifth embodiment will be described with 
reference to FIGS . 17 and 18. Whereas in the first to third 
embodiments the gap G2 that is filled with the bonding 
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material 35 is formed between the printed circuit board 22 
and the head portion 32 , a shaft portion 91 of a metal 
member 90 shown in FIGS . 17 and 18 is shorter than the 
shaft portion 31 of the first to third embodiments , and the 
upper face 32 of the head portion 32 is in contact with the 
conductive path 24 on the lower face of the printed circuit 
board 22. Other structural aspects are the same as in the 
above embodiments , and therefore the same structures as in 
the above embodiments are denoted with the same reference 
signs , and the description thereof is omitted . 

OTHER EMBODIMENTS 

[ 0069 ] The teaching disclosed in the present specification 
is not limited to the above embodiments described using the 
foregoing description and drawings , and embodiments such 
as the following are also encompassed in the technical scope 
of the teaching disclosed in the present specification . 
[ 0070 ] Although in the electric component 27 of the above 
embodiments the terminals 27B are arranged on the bottom 
face of the main body 27A , there is no limitation to this . A 
configuration is also possible in which , for example , the 
terminals 27B protrude from the side or the like of the main 
body 27A and are soldered to the conductive path 24 of the 
printed circuit board 22 , the metal member 30 , or the like . 
[ 0071 ] Although in the above embodiments the head por 
tion 32 of the metal members 30 , 50 , and 60 is shaped like 
a plate , there is no limitation to this . A configuration is also 
possible in which the metal members 30 , 50 , and 60 include 
a head portion having a semispherical or spherical shape , for 
example . Furthermore , a configuration is also possible in 
which the head portion has a protruding shape which par 
tially protrudes , or a recessing shape which partially 

temporarily fixed to the printed circuit board 22 ( e.g. , the 
upper face 32A of the head portion is fixed to the printed 
circuit board 22 with an adhesive agent ) , and thereafter , the 
metal member 30 is bonded to the printed circuit board 22 
with the bonding material . 

1. A metal member - equipped circuit board comprising : 
a printed circuit board including a through hole ; 
a metal member including a shaft portion that is inserted 

into the through hole , and a head portion that is 
arranged outside the through hole , the head portion 
having a diameter larger than a diameter of the through 
hole , and 

a conductive bonding material for bonding the shaft 
portion and an inner wall of the through hole to each 
other . 

2. The metal member - equipped circuit board according to 
claim 1 , wherein in a state where the shaft portion has been 
inserted into the through hole , an end face of the shaft 
portion on the opposite side of the head portion is formed at 
the same height as a surface of a conductive path on which 
an electric component of the printed circuit board is 
mounted . 

3. The metal member - equipped circuit board according to 
claim 1 , wherein the bonding material bonds a face of the 
printed circuit board that is opposed to the head portion and 
the head portion of the metal member to each other . 

4. The metal member - equipped circuit board according to 
claim 1 , wherein an outer circumference of the shaft portion 
includes : 

a press - fitting portion that is press - fitted into the hole wall 
of the through hole , and 

a non - press - fitting portion that faces the hole wall of the 
through hole and that is not press - fitted into the hole 
wall . 

5. A circuit assembly comprising : 
the metal member - equipped circuit board according to 

claim 1 ; 
an electric component connected to an end face of the 

shaft portion that is on the opposite side of the head 
portion ; 

a heat dissipation member placed on the metal member 
equipped circuit board , and 

a spacer portion that keeps a space between the printed 
circuit board and the heat dissipation member . 

6. The circuit assembly according to claim 5 , wherein the 
spacer portion is provided in one piece with the heat 
dissipation member . 

7. An electrical junction box comprising : 
a metal member - equipped circuit board , the metal mem 

ber - equipped circuit board comprising : 
a printed circuit board including a through hole ; 
a metal member including a shaft portion that is 

inserted into the through hole , and a head portion that 
is arranged outside the through hole , the head portion 
having a diameter larger than a diameter of the 
through hole , and 

a conductive bonding material for bonding the shaft 
portion and an inner wall of the through hole to each 
other , and 

a case configured to cover the metal member - equipped 
circuit board . 

recesses . 

[ 0072 ] Although in the third embodiment the shaft portion 
31 of the metal member 60 has a cross section which is 
approximately shaped in a triangle , there is no limitation to 
this . A configuration is also possible in which the cross 
section of the shaft portion 31 is shaped in a polygon other 
than a triangle , and the corners of the polygon are the 
press - fitting portions that are fitted into the hole wall of the 
through hole 25. A configuration is also possible in which 
the cross section of the shaft portion is shaped in an oval , an 
ellipse , or the like that has long and short diameters , and the 
diameter varies in accordance with the position in the 
circumferential direction . 
[ 0073 ] Although one electric component 27 and one metal 
member 30 are shown in FIGS . 1 and 15 , the number of the 
electric component 27 and the metal member 30 is not 
limited to the number as in the above embodiments , and a 
plurality of these components and members can also be 
provided in accordance with the conductive paths 24 and the 
like . 
[ 0074 ] Although the metal member 30 is described as a 
rivet , there is no limitation to this . The metal member 30 
may also be a screw in which a thread portion is formed in 
the shaft portion , for example . 
[ 0075 ] Although the bonding material 35 is described as a 
solder , there is no limitation to this . The bonding material 35 
may also be a material such as a brazing filler material or a 
conductive adhesive agent ( conductive resin ) , for example . 
Furthermore , it is also possible that the metal member 30 is 


