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ELECTRONIC SUBSTRATE DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional of U.S. application
Ser. No. 13/096,020, filed Apr. 28, 2011 which is a divisional
of U.S. application Ser. No. 12/480,292 filed Jun. 8, 2009,
now issued U.S. Pat. No. 8,014,152, Sep. 6, 2011, which
claims benefit of Japanese Patent Application No. 2008-
296624, filed Nov. 20, 2008. The above-noted applications
are incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to an electronic sub-
strate device for transferring and diffusing heat generated by
a heat generating component which is mounted on an elec-
tronic substrate to a base member.

DESCRIPTION OF THE RELATED ART

[0003] As an electronic substrate device for transferring
and diffusing heat generated by a heat generating component
which is mounted on an electronic substrate to a heat dissi-
pation plate or a heat sink, there are actually used electronic
substrate devices of various structure.

[0004] For example, according to “mounting structure for
electronic component” of Japanese patent application laid-
open No. 2003-115681 (Patent Document 1) (FIG. 2,
Abstract), there is disclosed a mounting structure composed
by mounting electronic components including a heat gener-
ating element on a circuit substrate, in which a penetrating
hole which penetrates through the circuit substrate is formed
below the heat generating element of the circuit substrate.
[0005] Inthe above-mentioned mounting structure for elec-
tronic component, the circuit substrate is accommodated in a
housing, and heat dissipation performance of the heat gener-
ating element is improved due to a thermal connection
between the housing and the heat generating element through
an intermediation of the penetrating hole by an adhesive.
[0006] Further, in Japanese patent application laid-open
No. H.05-055422 (Patent Document 2) (FIG. 1, Abstract),
there is disclosed an “integrated circuit device” in which a
heat generating element is brazed to a surface of a circuit
substrate by using a brazing filler metal, a heat dissipation
plate is bonded to a rear side of the circuit substrate by an
adhesive resin, and a protruding portion for keeping a coating
thickness of the adhesive resin constant is provided between
the circuit substrate and the heat dissipation plate.

[0007] In this integrated circuit device, the coating thick-
ness of the adhesive resin between the circuit board and the
heat dissipation plate can be consistently kept constant,
thereby enabling elimination of harmful effects resulted from
inconstant coating thickness of the adhesive resin.

[0008] Inthe mounting structure for electronic component
according to Patent Document 1, an attachment relation
between the heat generating element and the housing part is
not specified, and means for ensuring a dimension of a heat
transfer surface is not mentioned.

[0009] Accordingly, there is a problem in that, when the
heat transfer distance fluctuates due to, for example, expan-
sion of the adhesive and an error in attachment dimension,
heat transfer and diffusion property fluctuates and an exces-
sive separation stress is likely to be put on a solder connection
part in a process of performing application of the adhesive.
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[0010] Further, in the integrated circuit device of Patent
Document 2, the circuit substrate is attached to the heat dis-
sipation plate through an intermediation of the adhesive resin.
Therefore, even when a homogeneous heat transfer adhesion
is performed, heat generated by the heat generating element is
transferred to the heat dissipation plate through an interme-
diation of the circuit substrate, thereby resulting in a problem
in that heat resistance in a heat transfer path is so high that
sufficient heat dissipation cannot be performed. Further, there
is a problem also in that, when a protruding portion of the heat
dissipation plate comes into contact with a conductive pattern
on the circuit substrate, electric leakage occurs, and that the
heat transfer distance fluctuates due to expansion of the heat
transfer adhesive and the error in attachment dimension,
whereby heat transfer and diffusion property fluctuates.

SUMMARY OF THE INVENTION

[0011] An object of the present invention is to solve the
above-mentioned problems, and to provide an electronic sub-
strate device in which, in an assembly manufacturing process,
the excessive separation stress is not generated at the solder
connection part of'a connecting terminal of a heat generating
component, and in which heat generated by the heat generat-
ing component can be reliably and stably transferred to a base
member serving as a heat dissipator without intermediation of
the electronic substrate.

[0012] To this end, according to the present invention, there
is provided an electronic substrate device comprised: a heat
conductive base member, which is fixed to an installation
portion through an intermediation of attachment parts; a
cover member, which is fixed to an outline peripheral portion
formed so as to surround an outer peripheral edge portion of
the base member; an electronic substrate, which is placed in
an interior space between the base member and the cover
member, and comprises a penetrating portion penetrating
through a front surface portion facing with the cover member
into a rear surface portion facing with the base member; and
a heat generating component, which is mounted on the elec-
tronic substrate, and comprises a plurality of connecting ter-
minals which are electrically connected, by soldering, to adie
pad serving as a heat transfer member, a heat generating
element attached to the die pad, and the front surface portion
of the electronic substrate, wherein the base member com-
prises a central protruding portion, which is accommodated in
the protruding portion while facing with the die pad through
an intermediation of a first gap, and first separated protruding
portions, which are provided around the central protruding
portion, and have a height dimension smaller than that of the
central protruding portion, the first separated protruding por-
tions having a top surface, which abuts the rear surface por-
tion of the electronic substrate to form a second gap, and
wherein a first heat transfer bond, which is a heat conductive
adhesive, is applied to the first gap and the second gap com-
municating with the first gap.

[0013] According to another aspect of an electric substrate
device, there is provided an electronic substrate device com-
prised: a heat conductive base member, which is fixed to an
installation portion through an intermediation of attachment
parts; a cover member which is fixed to an outline peripheral
portion formed so as to surround an outer peripheral edge
portion of the base member; an electronic substrate, which is
placed in an interior space between the base member and the
cover member, and comprises a first planar pattern provided
to apart of arear surface portion facing with the base member;
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and a heat generating component, which comprises a plurality
of connecting terminals which are electrically connected, by
soldering, to a die pad which is a heat transfer member bonded
to the first planar pattern by soldering, a heat generating
element attached to the die pad, and the rear surface portion of
the electronic substrate, wherein the base member comprises
an accommodation recess, which accommodates the heat
generating component through an intermediation of a first
gap, and a first separated protruding portion, which is pro-
vided around the accommodation recess, and has a top sur-
face which abuts the rear surface portion of the electronic
substrate to form a second gap, and wherein a first heat
transfer bond, which is a heat conductive adhesive, is applied
to the first gap and the second gap communicating with the
first gap.

[0014] According to still another aspect of an electric sub-
strate device, there is provided an electronic substrate device
comprised: a heat conductive base member, which is fixed to
an installation portion through an intermediation of attach-
ment parts; a cover member, which is fixed to an outline
peripheral portion formed so as to surround an outer periph-
eral edge portion of the base member; an electronic substrate,
which is placed in an interior space between the base member
and the cover member, and comprises a rear surface portion
facing with the base member and a front surface portion
facing with the cover member; and a heat generating compo-
nent, which is mounted on the electronic substrate, and com-
prises a plurality of connecting terminals, which are electri-
cally connected, by soldering, to a die pad serving as a heat
transfer member, a heat generating element attached to the die
pad, and the rear surface portion of the electronic substrate,
wherein the base member comprises an accommodation
recess, which accommodates the heat generating component
through an intermediation of a first gap, and a first separated
protruding portion, which is provided around the accommo-
dation recess, and has a top surface, which abuts the rear
surface portion of the electronic substrate to form a second
gap, and wherein a first heat transfer bond, which is a heat
conductive adhesive, is applied to the first gap and the second
gap communicating with the first gap.

[0015] In the electronic substrate device according to the
present invention, with respect to the heat generating compo-
nent mounted on the electronic substrate sandwiched
between the base member and the cover member, the central
protruding portion of the base member is constructed so as to
face the die pad of the heat generating component through an
intermediation of the gap, and the gap portion is applied with
the heat transfer bond which is a heat conductive adhesive.
[0016] Accordingly, heat generated by the heat generating
component can be transferred and diffused directly with
respect to the base member without intermediation of the
electronic substrate, and hence there is attained the effect of
suppressing temperature increase of the heat generating com-
ponent and the electronic substrate.

[0017] Further, by the first separated protruding portion
provided on one surface of the base member, both the first gap
dimension between the central protruding portion and the die
pad and the second gap dimension between the base member
and the electronic substrate can be ensured.

[0018] Therefore, a stable gap dimension can be obtained
with simple structure, and hence heat transfer resistance can
be suppressed.

[0019] The above and other objects, features and advan-
tages of the present invention will become more readily
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apparent to those skilled in the art from the following detailed
description of preferred embodiments of the present inven-
tion taken in conjunction with the accompany drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1is a partially cutaway plane view of the elec-
tronic substrate device according to a first embodiment of the
present invention.

[0021] FIG. 2 is asectional view taken along the line II-1I of
FIG. 1.
[0022] FIG. 3 is an enlarged view of a main portion I1I of
FIG. 2.
[0023] FIG. 4 is a sectional view of a main portion of an

electronic substrate device according to a second embodi-
ment of the present invention.

[0024] FIG. 5 is a sectional view of a main portion of an
electronic substrate device according to a third embodiment
of the present invention.

[0025] FIG. 6 is a sectional view of an electronic substrate
device according to a modification example of the first
embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0026] Hereinafter, embodiments of the present invention
are described with reference to the drawings. In each drawing,
the same or corresponding components and portions are
described while being denoted by the same reference sym-
bols.

First Embodiment

[0027] FIGS. 1to 3 illustrate an electronic substrate device
according to a first embodiment of the present invention. FIG.
1 is a partially cutaway plane view of the electronic substrate
device, FIG. 2 is a sectional view taken along the line II-II of
FIG. 1, and FIG. 3 is an enlarged view of a main portion III of
FIG. 2.

[0028] The electronic substrate device includes a base
member 10A serving as a main heat-dissipating member and
made by aluminum die casting, an electronic substrate 30A
provided on the base member 10A, a heat generating compo-
nent 40 A mounted on the electronic substrate 30A, a heat sink
50A which covers the heat generating component 40A and
serves as an auxiliary heat dissipating member, and a cover
member 20A which sandwiches the electronic substrate 30A
in cooperation with the base member 10A.

[0029] The rectangle base member 10A includes attach-
ment legs 11 protruding on three side surfaces, and the elec-
tronic substrate device is fixed to, for example, a wall surface
(not shown) serving as an installation portion through an
intermediation of the attachment legs 11.

[0030] At four corners of the base member 10A, holes 12
are formed. A joint screw 13 is inserted into the hole 12 from
aback surface of the base member 10A, and screwed in a filler
nut (not shown) integrally formed with the cover member
20A.

[0031] Inanouterperipheral edge portion of the base mem-
ber 10A, there is formed a step-like outline peripheral portion
14 on which an entire peripheral edge portion of the electronic
substrate 30A is placed. Further, directly below the heat gen-
erating component 40A, there is formed a central protruding
portion 15A which constitutes a heat transferring pedestal
portion protruding to a heat generating component 40A side.
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[0032] Further, in the base member 10A, around the central
protruding portion 15A, for example, a plurality of first sepa-
rated protruding portions 17a and 175 having a height of
approximately 0.3 mm are formed with interspaces.

[0033] In accordance with the height dimension of the
columnar first separated protruding portions 17a and 175, a
gap dimension of a first gap G1 between a bottom surface of
the heat generating component 40A and an upper surface of
the central protruding portion 15A, and a gap dimension of a
second gap G2 between a lower surface of the electronic
substrate 30A and an upper surface of the base member 10A
are determined.

[0034] Protrusion abutting surfaces 36 oftop surfaces of the
first separated protruding portions 17a and 176, which abut
the electronic substrate 30A, are formed as an insulative base
from which a copper foil pattern is eliminated.

[0035] To the first gap G1 and the second gap G2 commu-
nicating with each other, a first heat transfer bond 16 A which
is a heat conductive adhesive is applied.

[0036] Further, a positioning pin 18 which fits in a position-
ing hole 35 formed in the electronic substrate 30A is inte-
grally formed with the base member 10A.

[0037] Note that, in a case in which a total area of the
electronic substrate 30A is relatively small, and the position-
ing of the base member 10A and the electronic substrate 30A
is performed in accordance with an outline dimension of the
outline peripheral portion 14 and an outer dimension of the
electronic substrate 30A, the positioning pin 18 and the posi-
tioning hole 35 are unnecessary.

[0038] The cover member 20A which is a resin molding
product includes an annular wall portion 21A, a canopy por-
tion 22A, and a pair of connector housings 23A which are
integrally molded with each other. In FIG. 1, an upper half of
the canopy portion 22A is eliminated so that a part of an
interior of the electronic substrate device can be seen.
[0039] In the canopy portion 22A, there is formed a pro-
truding portion 27 having a top surface which abuts an upper
surface of the heat sink 50A and pressing the heat sink 50A to
an electronic substrate 30A side.

[0040] Note that, in a case where a total area of the elec-
tronic substrate 30A is relatively small, and deflection defor-
mation of the electronic substrate 30A to the cover member
20A side dose not occur, it is only necessary to press the outer
peripheral edge portion of the electronic substrate 30A by the
annular peripheral wall portion 21A of the cover member
20A, and hence a presser protruding portion 27 is unneces-
sary.

[0041] One end portions of a large number of L-type con-
necting pins 25 are press-fitted into the pair of connector
housings 23A provided on one surface of the annular wall
portion 21A. Another end portions of the connecting pins 25
are connected to wiring patterns formed on a surface of the
electronic substrate 30A by soldering.

[0042] Regarding the electronic substrate 30A, the outer
peripheral edge portion thereof is placed on the outline
peripheral portion 14 of the base member 10A, and an end
portion of the outer peripheral edge portion is sandwiched
between the outline peripheral portion 14 and the annular wall
portion 21 A of the cover member 20A. A plurality of notches
31a and 315 are formed on both the sides of the outer periph-
eral edge portion of the electronic substrate 30A.

[0043] Further, in the electronic substrate 30A, directly
below the heat generating component 40A, there is formed a
penetrating portion 32A accommodating the central protrud-
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ing portion 15A ofthe base member 10A. An inner peripheral
wall surface of the penetrating portion 32A is subjected to
through-hole plating which allows front surface copper foil of
the electronic substrate 30A to be electrically connected to
rear surface copper foil thereof.

[0044] The heat generating component 40A includes a die
pad 42A which is a heat transfer member provided directly
above the penetrating portion 32A, an electronic component
41A whichis aheat generating element attached to the die pad
42A, and a plurality of connecting terminals 43a, 435 which
are electronically connected to the wiring patterns of the
electronic substrate 30A by soldering.

[0045] The heat sink 50A is fixed to the electronic substrate
30A by fixing screws 51 which are provided diagonally oppo-
site to each other. The heat sink S0A covers an entire upper
surface of the heat generating component 40A including the
connecting terminals 43a, 435.

[0046] Inthe heatsink 50A, a plurality of second separated
protruding portions 53a and 535 having top surfaces which
abut the front surface portion of the electronic substrate 30A
are formed around the heat generating component 40A with
interspaces.

[0047] In accordance with the height dimension of the
columnar separated protruding portions 53a and 535, a gap
dimension of a third gap G3 between a lower surface of the
heat sink 50A and an upper surface of the heat generating
component 40A, and a gap dimension of a fourth gap G4
between the lower surface of the heat sink S0A and a front
surface portion of the electronic substrate 30A are deter-
mined.

[0048] To the third gap G3 and the fourth gap G4 commu-
nicating with each other, a second heat transfer bond 52A
which is a heat conductive adhesive is applied.

[0049] The first heat transfer bond 16A and the second heat
transfer bond 52A do not need strong adhesion performance.
That is, there is used a liquid silicon resin material of cold
setting type which is homogeneous to the waterproof sealing
material 24 applied between the outline peripheral portion 14
of the base member 10A and an opening end surface of the
annular wall portion 21 A ofthe cover member 20A, and more
preferably, there is used the heat transfer bond into which a
high thermal conductive insulating filler is mixed.

[0050] However, due to provision of the first separated pro-
truding portions 17a and 175, the thickness of the first heat
transfer bond 16A is set to a minimum distance necessary for
performing insulation between the electronic substrate 30A
and the base member 10A. Accordingly, in the case of adopt-
ing the heat generating component 40A generating relatively
small amount of heat per unit area, it is possible to use, as the
first heat transfer bond 16 A, the liquid silicon resin material
of cold setting type which is the same as the waterproof
sealing material 24 instead of the heat transfer bond into
which the high thermal conductive insulating filler is mixed.
[0051] Note that, as the first heat transfer bond 16 A and the
second heat transfer bond 52A, there is used an arbitrary
material having adhesion viscosity which does not allow dif-
fusion and outflow from the second gap G2 and the fourth gap
G4 toward the outer side in a high temperature state, having
heat conductivity higher than that of air, and having electrical
insulation resistance.

[0052] On the other hand, generally, a material for the
waterproof sealing material 24 is only necessary to ensure
waterproof performance, and property of heat conductivity
and insulation resistance is unnecessary.
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[0053] The first heat transfer bond 16A and the second heat
transfer bond 52 A are applied to the penetrating portion 32A
of'the electronic substrate 30 A and the heat sink 50A, respec-
tively, in amounts slightly larger than capacity of the appli-
cation space. Further, dimensions of the first separated pro-
truding portions 17a and 176 and the second separated
protruding portions 53¢ and 535 are determined such that,
when the base member 10A and the cover member 20A are
integrated with each other by clamping using the joint screws
13, the relationship between a first force F1 and a second force
F2 becomes F1=F2, the first force F1 being a force of the
central protruding portion 15 A of the base member 10A push-
ing up the heat generating component 40A through the inter-
mediation of the first heat transfer bond 16 A, the second force
F2 being a force of the heat sink 50A pushing down the heat
generating component 40 A through the intermediation of the
second heat transfer bond 52A.

[0054] That is, compared to watercourse resistance in
which the second heat transfer bond 52 A on the heat sink S0A
side diffuses and flows outsides from the fourth gap G4,
watercourse resistance in which the first heat transfer bond
16 A on the base member 10A side diffuses and flows outsides
from the second gap G2 is lower.

[0055] Note that, magnitude of diffusion and outflow
watercourse resistance of the second heat transfer bond 52A
from the fourth gap G4 to the outside and diffusion and
outflow watercourse resistance of the first heat transfer bond
16A from the second gap G2 to the outside mainly results
from an opening cross-section area of the diffusion and out-
flow watercourse. Diffusion and outflow watercourse resis-
tance is adjusted by height dimensions of columnar first sepa-
rated protruding portions 17a and 175 and second separated
protruding portions 53« and 535.

[0056] Next, assembly procedure of the electronic sub-
strate device having the above-mentioned configuration is
described.

[0057] First, a large number of electronic components (not
shown) and the heat generating component 40 A are mounted
on the electronic substrate 30A, and electrically connected to
wiring patterns on the electronic substrate 30A by soldering.
[0058] Next, the heat sink S50A applied with the second heat
transfer bond 52A is fixed to the electronic substrate 30A with
use of the fixing screws 51 so as to cover the heat generating
component 40A.

[0059] Then, the electronic substrate 30A is temporally
fixed by an opening end portion of the cover member 20A,
and leading end portions of connecting pins 25 protruding
from connector housings 23A are electrically connected to
the wiring patterns of the electronic substrate 30A by solder-
ing.

[0060] Subsequently, a canopy portion 22A of the cover
member 20A is placed in a jig while being directed down-
ward. An outer peripheral groove portion of the cover mem-
ber 20A, in which the opening thereof is directed upward, is
applied with the waterproof sealing material 24, and a pen-
etrating portion 32 A of the electronic substrate 30A is applied
with the first heat transfer bond 16A serving as a heat con-
ductive adhesive.

[0061] Finally, the outline peripheral portion 14 of the base
member 10A is brought into contact with an opening end
surface of an annular wall portion 21A of the cover member
20A, and the base member 10A is fastened and fixed to the
cover member 20A with use of the joint screws 13.
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[0062] The waterproof sealing material 24 is not adopted
for integrally fixing the base member 10A and the cover
member 20A with each other. Accordingly, the strong adhe-
sion performance is not necessary, and stable waterproof
performance can be maintained by using a cold-setting type
liquid silicone resin material.

[0063] On the other hand, when the electronic substrate
30A is disassembled from the electronic substrate device, the
annular wall portion 21A of the cover member 20A is cut by
an ultrasonic cutter.

[0064] Subsequently, the nose of the driver is inserted into
each ofnotches 31a and 315 of the electronic substrate 30A so
as to raise the electronic substrate 30A by using the annular
wall portion 21A as a fulcrum, whereby the electronic sub-
strate 30 A can be separately dismounted from the base mem-
ber 10A.

[0065] As described above, in the electronic substrate
device according to this embodiment, the base member 10A
has a central protruding portion 15A, which faces the die pad
42A through the intermediation of a first gap G1, and is
accommodated in the penetrating portion 32A of the elec-
tronic substrate 30A, and the first separated protruding por-
tions 17a and 175, which are provided around the central
protruding portion 15A, and have a height dimension smaller
than that of the central protruding portion 15A and in which
top surfaces thereof are brought into contact with the rear
surface portion of the electronic substrate 30A to form a
second gap G2. The first gap G1 and the second gap G2
communicating with the first gap G1 are applied with the first
heat transfer bond 16A.

[0066] Therefore, the heat generated by the heat generating
component 40A is transferred and diffused to the base mem-
ber 10A through the intermediation of not the electronic
substrate 30A but the first heat transfer bond 16 A, and tem-
perature increase of the heat generating component 40A and
the electronic substrate 30A can be suppressed.

[0067] Further, both the dimensions of the first gap G1 and
the second gap G2 communicating with the first gap G1 can
be ensured by the first separated protruding portions 17a and
17b formed on one surface of the base member 10A.

[0068] Therefore, the stable dimensions of the first gap G1
and the second gap G2 can be obtained with a simple struc-
ture, and heat transfer resistance can be suppressed.

[0069] Further, the electronic substrate device includes the
heat sink S0A covering the entire of the heat generating
component 40A through the intermediation of a third gap G3
and the second heat transfer bond 52 A applied to the third gap
G3.

[0070] Therefore, the heat generated by the heat generating
component 40A is transferred and diffused to the base mem-
ber 10A through the intermediation of the first heat transfer
bond 16A, and is also transferred and diffused to the heat sink
50A through the intermediation of the second heat transfer
bond 52A. As a result, the heat generated by the heat gener-
ating component 40A is diffused from both surfaces thereof,
whereby temperature increase of the heat generating compo-
nent 40A can be more suppressed.

[0071] Further, dimensions of the first separated protruding
portions 17a and 176 and the second separated protruding
portions 53a and 535 are determined such that, when the base
member 10A and the cover member 20A are integrated with
each other by the joint screws 13 serving as the joint means,
the relationship between a first force F1 and a second force F2
becomes F1=F2, the first force F1 pressing the heat generat-
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ing component 40A to the cover member 20A side through
the intermediation of the first heat transfer bond 16A, the
second force F2 pressing the heat generating component 40A
to the base member 10A side through the intermediation of
the second heat transfer bond 52A.

[0072] Therefore, in the assembly process of the electronic
substrate device, a sufficient pressing force is imparted to the
heat transfer bonds 16 A and 52 A, and the heat transfer bonds
16A and 52A are applied to application regions thereof with-
outany gap. Further, any gap is not generated between the top
surfaces of the first separated protruding portions 17a and 175
and the rear surface portion of the electronic substrate 30A,
and the connecting terminals 43a, 435 connected to the wir-
ing patterns of the electronic substrate 30A by soldering are
not likely to be separated from the wiring patterns.

[0073] Further, the base member 10A and the cover mem-
ber 20A are integrated with each other by the joint screws 13
serving as the joint means.

[0074] Therefore, the waterproof sealing material 24
applied between the base member 10A and the outline periph-
eral portion 14 of the cover member 20A, the first heat trans-
fer bond 16 A, and the second heat transfer bond 52A are not
necessary to have a strong adhesion force, and can be effi-
ciently applied in the same process with use of the same or
homogeneous liquid silicon resin material of cold setting
type.

[0075] Further, on the outer peripheral edge portion of the
electronic substrate 30A, there are formed the notches 31a
and 315 for separately dismounting the electronic substrate
30A from the base member 10A.

[0076] Therefore, the nose of the driver is inserted into each
of the notches 314 and 315 of the electronic substrate 30A so
as to raise the electronic substrate 30A by using the annular
wall portion 21A as a fulcrum, whereby the electronic sub-
strate 30A can be easily and separately dismounted from the
base member 10A.

Second Embodiment

[0077] FIG. 4 is a sectional view of a main portion of an
electronic substrate device according to a second embodi-
ment of the present invention.

[0078] In this embodiment, an electronic substrate 30B is
disposed in an interior space between the cover member 20A
and a base member 10B which is a product molded by alu-
minum die casting.

[0079] The electronic substrate 30B has a first planar pat-
tern 33a made of copper foil and provided on a rear surface
portion thereof, a second planar pattern 335 made of copper
foil and provided on a front surface portion opposed to the
cover member 20A, and through-holes 34a and 345 which
have inner wall surfaces subjected to copper plating and con-
nect the second planar pattern 335 and the first planar pattern
33a so as to transfer heat therebetween.

[0080] The base member 10B has an accommodation
recess 15B accommodating a heat generating component 408
through the intermediation of the first gap G1 and a first
separated protruding portion 17¢ which is provided around
the accommodation recess 15B and has a top surface which
abuts the rear surface portion of the electronic substrate 30B
to form the second gap G2 (between an upper surface of the
base member 10B and the rear surface portion of the elec-
tronic substrate 30B), the first separated protruding portion
17¢ having, for example, a height of approximately 0.3 mm.
A protrusion abutting surface 36 of the rear surface portion of
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the electronic substrate 30B, which the top surface of the first
separated protruding portion 17¢ abuts, is an insulative base
from which the copper foil pattern is eliminated.

[0081] The heat generating component 40B has a die pad
42B bonded by soldering to the first planar pattern 33a and
having an exposed surface 44B, an electronic component 41B
which is a heat generating element attached to the die pad
42B, and connecting terminals 43¢ electrically connected by
soldering to the wiring patterns of the rear surface portion of
the electronic substrate 30B.

[0082] The heat sink 50B is provided on the front surface
portion side of the electronic substrate 30B. The heat sink 50B
has second separated protruding portions 53¢ and 534 in
which top surfaces thereof are brought into contact with the
front surface portion of the heat sink 50B to form a third gap
G3 and a fourth gap G4. In this case, the third gap G3 is
formed between a lower surface of the heat sink 50B on the
inner side of the second separated protruding portions 53a
and 5356 and the front surface portion of the electronic sub-
strate 30B, and the fourth gap G4 is formed between the lower
surface of the heat sink S0B on the outer side of the second
separated protruding portions 53« and 535 and the front sur-
face portion of the electronic substrate 30B.

[0083] The heat sink 50B is pressed to the electronic sub-
strate 30B side by a presser protruding portion 27 of the cover
member 20A.

[0084] The first gap G1 and the second gap G2 communi-
cating with each other are applied with a first heat transfer
bond 16B. The third gap G3 and the fourth gap G4 commu-
nicating with each other are applied with a second heat trans-
fer bond 52B.

[0085] Similarly to the first heat transfer bond 16 A and the
second heat transfer bond 52A according to the first embodi-
ment, regarding the first heat transfer bond 16B and the sec-
ond heat transfer bond 52B, there is used a material which is
the same as or homogeneous to the liquid silicon resin mate-
rial of cold setting type used for the waterproof sealing mate-
rial between the cover member 20 A and the outline peripheral
portion 14 of the base member 10B.

[0086] Other configuration is the same as that of the elec-
tronic substrate device according to the first embodiment.
[0087] Further, the assembly procedure of the electronic
substrate device having the above-mentioned configuration is
the same as that of the electronic substrate device according to
the first embodiment.

[0088] In the electronic substrate device according to this
embodiment, the heat generating component 40B is accom-
modated in the accommodation recess 15B of the base mem-
ber 10B while interposing the first heat transfer bond 16B
therebetween.

[0089] Therefore, the heat generated by the heat generating
component 40B can be transferred and diffused to the base
member 10B through the intermediation of the first heat
transfer bond 16B, and temperature increase of the heat gen-
erating component 40B can be suppressed.

[0090] Further, both the dimensions of the first gap G1 and
the second gap G2 can be ensured by the first separated
protruding portion 17¢ provided on one surface of the base
member 10B.

[0091] Therefore, the first gap G1 and the second gap G2
having the predetermined dimensions can be easily formed,
and heat transfer resistance can be suppressed.

[0092] Further, the electronic substrate 30B has the second
planar pattern 335 provided on the front surface portion
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thereof opposed to the cover member 20A, and the through-
holes 34a and 345 which have the inner wall surfaces sub-
jected to plating and connect the second planar pattern 335
and the first planar pattern 33a so as to transfer heat therebe-
tween. Further, the heat sink 50B is disposed on the second
planar pattern 335 side through the intermediation of the third
gap G3 applied with the second heat transfer bond 52B.
[0093] Therefore, the heat generated by the electronic com-
ponent 41B is also transferred and diffused to the heat sink
50B through the intermediation of the die pad 42B, the first
planar pattern 33a, the through-holes 34a and 345, the second
planar pattern 335, and the second heat transfer bond 52B. As
a result, the heat generated by the heat generating component
40B is diffused not only to the base member 10B side but also
to the heat sink 50B, whereby temperature increase of the heat
generating component 40B can be more suppressed.

[0094] Note that, other operation and effect are the same as
those of the first embodiment.

Third Embodiment

[0095] FIG. 5 is a sectional view of a main portion of an
electronic substrate device according to a third embodiment
of the present invention.

[0096] In this embodiment, an electronic substrate 30C is
disposed in an interior space between the cover member 20A
and a base member 10C which is a product molded by alu-
minum die casting.

[0097] In the electronic substrate 30C, a heat generating
component 40C is mounted to the rear surface portion on the
base member 10C side.

[0098] The heat generating component 40C serving as the
heat generating element has a die pad 42C having an exposed
surface 44C, an electronic component 41C which is a heat
generating element attached to the die pad 42C, and a plural-
ity of connecting terminals 43¢ electrically connected by
soldering to the wiring patterns of the rear surface portion of
the electronic substrate 30C.

[0099] The base member 10C has an accommodation
recess 15C accommodating the heat generating component
40C through the intermediation of the first gap G1, and a first
separated protruding portion 17¢ which is provided around
the accommodation recess 15C, and in which a top surface
thereof abuts the rear surface portion of the electronic sub-
strate 30C to form the second gap G2.

[0100] The first gap G1 and the second gap G2 communi-
cating with the first gap G1 are applied with the first heat
transfer bond 16C.

[0101] The electronic substrate 30C has a penetrating por-
tion 32C penetrating through the front surface portion into the
rear surface portion of the electronic substrate 30C. A heat
sink 50C is provided between the electronic substrate 30C
and the cover member 20A. The heat sink 50C has second
separated protruding portions 53a and 535 which are pro-
vided around the penetrating portion 32C and form the third
gap G3 and the fourth gap G4, and a central protruding
portion 55C which is accommodated in the penetrating por-
tion 32C and faces the die pad 42C while interposing the third
gap (3 therebetween.

[0102] The first gap G1 and the second gap G2 communi-
cating with each other are applied with a first heat transfer
bond 16C. The third gap G3 and the fourth gap G4 commu-
nicating with each other are applied with a second heat trans-
fer bond 52C.
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[0103] Similarly to the first heat transfer bond 16 A and the
second heat transfer bond 52A according to the first embodi-
ment, as the first heat transfer bond 16C and the second heat
transfer bond 52C, there is used a material which is the same
as or homogeneous to the liquid silicon resin material of cold
setting type used for the waterproof sealing material between
the cover member 20A and the outline peripheral portion 14
of the base member 10B.

[0104] Theheight dimensions ofthe first separated protrud-
ing portion 17¢ and the second separated protruding portions
53a and 535 are determined such that, when the base member
10C and the cover member 20A are integrated with each other
by the joint screws 13, the relationship between a first force
F1 and a second force F2 becomes F2=F1, the first force F1
pressing the heat generating component 40C to the cover
member 20A side through the intermediation of the first heat
transfer bond 16C, the second force F2 pressing the heat
generating component 40C to the base member 10C side
through the intermediation of the second heat transfer bond
52C.

[0105] Other configuration is the same as that of the elec-
tronic substrate device according to the first embodiment.
[0106] As described above, in the electronic substrate
device according to this embodiment, the heat generating
component 40C is accommodated in the accommodation
recess 15C ofthe base member 10C while interposing the first
heat transfer bond 16C therebetween.

[0107] Therefore, the heat generated by the heat generating
component 40C can be transferred and diffused to the base
member 10C through the intermediation of the first heat
transfer bond 16C, and temperature increase of the heat gen-
erating component 40C can be suppressed.

[0108] Further, both the dimensions of the first gap G1 and
the second gap G2 can be ensured by the first separated
protruding portion 17¢ provided on one surface of the base
member 10C.

[0109] Therefore, the first gap G1 and the second gap G2
having the predetermined dimensions can be easily formed,
and heat transfer resistance can be suppressed.

[0110] Further, the electronic substrate 30C has the pen-
etrating portion 32C penetrating through the front surface
portion into the rear surface portion thereof, and the central
protruding portion 55C of the heat sink 50C is accommodated
in the penetrating portion 32C. The central protruding portion
55C faces the die pad 42C while interposing the third gap G3
therebetween, and the third gap G3 is applied with the second
heat transfer bond 52C.

[0111] Therefore, the heat generated by the heat generating
component 40C is also transferred and diffused to the heat
sink 50C through the intermediation of the second heat trans-
fer bond 52C. As a result, the heat generated by the heat
generating component 40C is diffused not only to the base
member 10C side but also to the heat sink 50C, whereby
temperature increase of the heat generating component 40C
can be more suppressed.

[0112] Further, the dimensions of the first separated pro-
truding portion 17¢ and the second separated protruding por-
tions 53a and 535 are determined such that, when the base
member 10C and the cover member 20A are integrated with
each other by the joint screws 13, the relationship between the
first force F1 and the second force F2 becomes F2=F1, the
first force F1 pressing the heat generating component 40C to
the cover member 20A side through the intermediation of the
first heat transfer bond 16C, the second force F2 pressing the
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heat generating component 40C to the base member 10C side
through the intermediation of the second heat transfer bond
52C.

[0113] Therefore, in the assembly process of the electronic
substrate device, a sufficient pressing force is imparted to the
heat transfer bonds 16C, 52C. Thus, the heat transfer bonds
16C, 52C are applied to application regions thereof without
any gap, and the connecting terminals 43¢ connected to the
wiring patterns of the electronic substrate 30C by soldering
are not likely to be separated from the wiring patterns.
[0114] Note that, other operation and effect are the same as
those of the first embodiment. Next, a modification example
of the above-mentioned electronic substrate devices accord-
ing to the embodiments is described.

[0115] FIG. 6 is a sectional view of an electronic substrate
device according to a modification example of the first
embodiment of the present invention.

[0116] In this electronic substrate device, a cover member
20B fixed to the outline peripheral portion 14 of a base mem-
ber 10D is formed of an annular wall portion 21B and a
canopy portion 22B which are molded by aluminum die cast-
ing, and connector housings 23B which are assembled to the
annular wall portion 21B and made of a resin.

[0117] The canopy portion 22B has a tall portion 26a
directly below which the connector housings 23B are pro-
vided, and a short portion 265 directly below which a heat
generating component 40D mounted on an electronic sub-
strate 30D is provided. In a region, which is opposed to the
heat generating component 40D, of the short portion 265,
there is formed a heat sink 50D protruding to the heat gener-
ating component 40D side.

[0118] Other configuration is the same as that of the elec-
tronic substrate device according to the first embodiment.
[0119] Inthis electronic substrate device, the heat sink 50D
is molded integrally with the cover member 20B, and it is
possible to enhance a heat dissipating effect without the
necessity for a component for jointing two components.
[0120] Note that, regarding the second and third embodi-
ments, the cover member 20A and the heat sink 50B, 50C
may be molded integrally with each other by aluminum die
casting.

[0121] Further, in the above-mentioned embodiments and
modification example, the cover member 20A, 20B has the
annular wall portion 21A, 21B and the canopy portion 22A,
22B integrated with each other, and there is described the
housing in which fastening for fixation of the cover member
20A, 20B and the base member 10A, 10B, 10C, 10D is
formed by the joint screws 13 provided at the outer positions
of the cover member 20A, 20B. However, as a matter of
course, the present invention is not limited thereto.

[0122] Forexample, the annular wall portion 21 A, 21B and
the canopy portion 22A, 22B may have a separate structure
respectively, and there may be adopted a housing in which,
after the base member 10A, 10B, 10C, 10D is fastened and
fixed to the annular wall portion 21 A, 21B at the inner periph-
eral position of the annular wall portion 21A, 21B, the canopy
portion 22A, 22B is attached and fixed thereto.

[0123] In this case, the joint screws 13 are screwed in cap
screw holes which are provided on the side of the base mem-
ber 10A, 10B, 10C, 10D inserted from the inner surface side
of'the annular wall portion 21A, 21B, whereby the immersion
of water from the joint screw portion can be prevented.
[0124] Inaddition, while the base member 10A, 10B, 10C,
10D is the product molded by aluminum die casting, the base
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member 10A, 10B, 10C, 10D may be a sheet metal member
produced by press working The separated protruding portions
17a, 17b, and 17c¢ in this case is formed of a dowel which is
struck from the rear surface of the sheet metal by a pin.
[0125] Further, in the first gap G1 between the base member
10A, 10B, 10C, 10D and the heat generating component 40 A,
40B, 40C, 40D (first to third embodiments), the third gap G3
between the heat sink 50A, 50C, 50D and the heat generating
component 40A, 40C, 40D (first and third embodiments), or
the third gap G3 between the heat sink 50B and the second
planar pattern 335 (second embodiment), there are mixed in
some cases conductive foreign matter such as minute cut
pieces and wire debris which are difficult to be found out and
removed.

[0126] In this case, a short circuit occurs in some cases
between the connecting terminals 43a, 435, 43¢ or the die pad
42A, 42B, 42C of the heat generating component 40A, 408,
40C, 40D and the base member 10A, 10B, 10C, 10D or the
heat sink 50A, 508, 50C, 50D.

[0127] Inorder to avoid such a situation, the base member
10A, 10B, 10C, 10D and the heat sink 504, 50B, 50C, 50D
may be made of an aluminum material, and the opposed
surface on the heat generating component 40A, 40B, 40C,
40D side may be subjected to alumite treatment (anodizing)
s0 as to form an electric insulating layer.

[0128] Further, in the first and second embodiments, the top
surface of the separated protruding portions 17a, 175, 17¢,
53a, and 5356 and the protrusion abutting surface 36 of the
electronic substrate 30A, 30B for forming the first gap G1 to
the fourth gap G4 are the insulative bases in which the copper
foil patterns are eliminated. In the third embodiment, the top
surface of the separated protruding portion 17¢ and the pro-
trusion abutting surface 37 of the electronic substrate 30C for
forming the first gap G1 and the second gap G2 are island-
shaped copper foil lands which are not connected to other
copper foil patterns.

[0129] As a matter of course, the present invention is not
limited thereto. The top surface of the separated protruding
portions 17a, 17b, 17¢, 53a, and 535 and the protrusion abut-
ting surface 36, 37 of the electronic substrate 30A, 30B, 30C
may be the insulative bases in which the copper foil patterns
are eliminated or the island-shaped copper foil lands which
are not connected to other copper foil patterns.

[0130] Further, in the first to third embodiments, as the
positioning means that does not allow the separated protrud-
ing portions 174, 175, and 17¢ to mixedly contact the circuit
pattern, there is adopted means that regulates the relative
position by a minute gap generated between the outline por-
tion of the electronic substrate 30A, 30B, 30C, 30D and the
outline peripheral portion 14 provided to the base member
10A, 10B, 10C, 10D, or by fitting the positioning pin 18
provided to the base member 10A, 10B, 10C, 10D into the
positioning hole 35 provided to the electronic substrate 30A,
30B, 30C, 30D.

[0131] As a matter of course, the present invention is not
limited thereto, and the penetrating portion 32A of the elec-
tronic substrate 30A illustrated in FIG. 3 according the first
embodiment may be used for positioning the electronic sub-
strate 30A with the base member 10A.

[0132] That is, there are formed a large number of the
through-hole platings which have inner wall surfaces sub-
jected to copper plating and electrically connect the front
surface portion and the rear surface portion of the electronic
substrate 30A with each other so as to surround the penetrat-
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ing portion 32 A, and the through-hole plating effected on the
inner peripheral wall surface of the penetrating portion 32A
may be eliminated. In this way, the penetrating portion 32A
and the central protruding portion 15A can be fitted into close
contact with each other, making it possible to regulate posi-
tioning between the electronic substrate 30A and the base
member 10A and deviation of the relative position.

[0133] Further, the heat transfer bond 16 A, 16B, 16C, 52A,
52B, 52C is pressed when the base member 10A, 10B, 10C,
10D is fastened and fixed to the cover member 20A, 20B by
the joint screws 13, and tends to flow out to the front surface
portion or the rear surface portion of the electronic substrate
30A,30B, 30C, 30D. However, when abutting surfaces of the
separated protruding portions 17a, 175, 17¢, 53a, and 53b and
the electronic substrate 30A, 30B, 30C, 30D are separately
opened by the heat transfer bond 16A, 16B, 16C, 52A, 52B,
52C which is to be applied while being pressed in this time,
stable first gap G1 to fourth gap G4 cannot be ensured.

[0134] Means that prevents the abutting surfaces of the
separated protruding portions 17a, 175, 17¢, 53a, and 53b and
the electronic substrate 30A, 30B, 30C, 30D from being
separately opened is that the outer peripheral portion of the
electronic substrate 30A, 30B, 30C, 30D is first sandwiched
by the cover member 20A, 20B at the position of the outline
peripheral portion 14 of the base member 10A, 10B, 10C,
10D, and that the electronic substrate 30A, 30B, 30C, 30D is
considered to have a sufficient thickness with respect to a ratio
of'its area. In a case where the area of the electronic substrate
30A, 30B, 30C, 30D is large with respect to a ratio of its
thickness, the electronic substrate 30A, 30B, 30C, 30D may
be pressed to the base member 10A, 10B,10C, 10D side from
the front surface side of the electronic substrate 30A, 30B,
30C, 30D through the intermediation of the heat sink S0A,
508, 50C, 50D by the presser protruding portion 27 provided
to the cover member 20A, 20B, or the electronic substrate
30A, 30B, 30C, 30D, as illustrated in FIG. 6, may be pressed
to the base member 10D side from the front surface side of the
electronic substrate 30D through the intermediation of the
separated protruding portion provided to the heat sink 50D by
the cover member 20B manufactured by aluminum die cast-
ing.

[0135] Further, in a case where the cover member 20A
made of a resin as illustrated in FIG. 2 is used, a central
suspended portion (not shown) is protruded from the canopy
portion 22A of the cover member 20A, and the central sus-
pended portion is brought into contact with the front surface
portion of the electronic substrate 30A. As a result, the elec-
tronic substrate 30A can be pressed to the base member 10A
side by an intermediate joint screw (not shown) inserted from
a pedestal on the bottom surface of the base member 10A.

[0136] Inthiscase, afiller having a screw hole is embedded
to the central suspended portion, and a fit-in hole to which the
intermediate joint screw is inserted is provided to the base
member 10A and the electronic substrate 30A. Further, a head
of the intermediate joint screw is applied with the waterproof
sealing material, preventing the immersion of water from the
fit-in hole.

[0137] As described above, in a case where the electronic
substrate 30A does not have sufficient plane strength, the
electronic substrate 30A and the separated protruding portion
are prevented by auxiliary means from being separately
opened, and the stable dimensions of the first gap G1 to the
fourth gap G4 are ensured, whereby it is possible to stabilize
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heat transfer and diffusion property with respect to the heat
generating component 40A, 40B, 40C, 40D.

What is claimed is:

1. An electronic substrate device, comprising:

a heat conductive base member, which is fixed to an instal-
lation portion through an intermediation of attachment
parts;

a cover member, which is fixed to an outline peripheral
portion formed so as to surround an outer peripheral
edge portion of the base member;

an electronic substrate, which is placed in an interior space
between the base member and the cover member, and
comprises a rear surface portion facing with the base
member and a front surface portion facing with the cover
member; and

a heat generating component, which is mounted on the
electronic substrate, and comprises a plurality of con-
necting terminals, which are electrically connected, by
soldering, to the electronic substrate, and a die pad serv-
ing as a heat transfer member, a heat generating element
attached to the die pad, and the rear surface portion of the
electronic substrate,

wherein the base member comprises an accommodation
recess, which accommodates the heat generating com-
ponent through an intermediation of a first gap, and a
first separated protruding portion, which is provided
around the accommodation recess, and has atop surface,
which abuts the rear surface portion of the electronic
substrate to form a second gap, and

wherein a first heat transfer bond, which is a heat conduc-
tive adhesive, is applied to the first gap and the second
gap communicating with the first gap.

2. An electronic substrate according to claim 1,

wherein the electronic substrate which is covered by the
cover member, comprises a penetrating portion, which
penetrates through the front surface portion into the rear
surface portion,

wherein a heat sink, which comprises a central protruding
portion which is accommodated in the penetrating por-
tion while facing with the die pad through an interme-
diation of a third gap is placed on a front surface portion
side, and wherein a second heat transfer bond, which is
a heat conductive adhesive is applied to the third gap.

3. An electronic substrate device according to claim 2,

wherein the heat sink comprises second separated protrud-
ing portions, which are provided around the central pro-
truding portion, and have a height dimension smaller
than that of the central protruding portion, the second
separated protruding portions having a top surface
which abuts the front surface portion of the electronic
substrate to form a fourth gap,

wherein dimensions of the first separated protruding por-
tion and the second separated protruding portions are
determined such that, when the base member and the
cover member are integrated with each other by a joint
means, a relationship between a first force (F1) and a
second force (F2) becomes F2=F1, the first force (F1)
pressing the heat generating component to a cover mem-
ber side through an intermediation of the first heat trans-
fer bond, the second force (F2) pressing the heat gener-
ating component to a base member side through an
intermediation of the second heat transfer bond, and
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wherein watercourse resistance in which the first heat
transfer bond flows outsides is higher than watercourse
resistance in which the second heat transfer bond flows
outsides.

4. An electronic substrate device according to claim 1,
wherein a waterproof sealing material, which is a liquid sili-
con resin material of cold setting type which is the same as or
homogeneous to the first heat transfer bond and the second
heat transfer bond, is applied between an opening end surface
of'the cover member and the outline peripheral portion of the
base member.

5. An electronic substrate device according to claim 2,
wherein the cover member is made of a heat conductive
material, and integrally formed with the heat sink.
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6. An electronic substrate device according to claim 1,
wherein a surface of the base member side of the first gap, to
which the first heat transfer bond is applied, is subjected to an
alumite treatment which provides electrical insulation resis-
tance.

7. An electronic substrate device according to claim 2,
wherein a surface of the heat sink side of the third gap, to
which the second heat transfer bond is applied, is subjected to
an alumite treatment which provides electrical insulation
resistance.



