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(57) Abregé/Abstract:

In order to protect a solder portion of a terminal from damage and to reduce a manufacturing cost, a connector fixation structure
Includes: a connector having a rectangular connector body, protrusions protruding from facing sides in a wing like manner, and a
terminal embedded In and protruding from the connector body; a heat sink having a plate shape body, a through hole and
columnar convexities; and a printed board. The bottom of the connector is inserted into the through hole of the heat sink. Each
columnar convexity Is disposed on the plate shape body at a predetermined position corresponding to the protrusion. The top of
the connector contacts a first surface of the printed board, and each columnar convexity Is fixed to the printed board via the
corresponding protrusion with a first screw.
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ABSTRACT OF THE DISCLOSURE

In order to protect a solder portion of a terminal from damage and to
reduce a manufacturing cost, a connector fixation structure includes: a connector
having a rectangular connector body, protrusions protruding from facing sides in a
wing like manner, and a terminal embedded in and protruding from the connector
body; a heat sink having a plate shape body, a through hole and columnar
convexities; and a printed board. The bottom of the connector is inserted into the
through hole of the heat sink. Each columnar convexity is disposed on the plate
shape body at a predetermined position corresponding to the protrusion. The top of
the connector contacts a first surface of the printed board, and each columnar

convexity is fixed to the printed board via the corresponding protrusion with a first

SCrew.
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FIXATION STRUCTURE FOR CONNECTOR OF IN-VEHICLE CONTROLLER

FIELD OF THE INVENTION
The present invention relates to a fixation structure for a connector of an

in-vehicle controller.

5 BACKGROUND OF THE INVENTION

Conventionally, a controller for controlling an EPS (electric power
steering) system mounted on a vehicle has a structure for fixing a vertical type
connector so as to insert and remove the connector vertically with respect to a
surface of a printed board. Fig. 1 shows an example of the structure. The
10  vertical type connector 11 made of resin is fixed to a heat sink 12 made of metal
with a screw 13. The heat sink 12 is fixed to a printed board 14 with another
screw 15. The connector 11 includes a terminal 17, 18, which protrudes from
an inner portion of the connector 11 toward an outside of the connector 11.
The terminal 17, 18 has an elongated shape, and a power source voltage current
15 and a signal flows through the terminal 17, 18. The terminal 17, 18 penetrates
through a through hole of the printed board 14 so that an end of the terminal 17,

18 is bonded to the printed board 14 with a solder 19.
A collar 11a made of metal is embedded in a screw portion of the
~connector 11 so as to be screwed in a vertical direction of the connector 11.

20  Thus, the metal collar 11a is embedded in the resin connector 11. The collar
11a has a cylindrical shape. The screw 13 is engaged (i.e., screwed) with the

collar 11a so that the connector 11 is fixed to the heat sink 12. Thus, the collar
11a is used for the screw portion because the resin connector 11 may expand
and contract so that the screw 13 looses and the connector 11 is removed from

25  the heat sink 12 if the screw 13 is directly engaged with the resin connector 11.
The above connector structure is described in JP-A-H08-17494.

However, in the above connector structure, since a thermal expansion .

coefficient of the connector 11 is different from the printed board 14, a degree of

1
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expansion and contraction in the connector 11 is different from the printed board 14.
Thus, a stress generates between the connector 11 and the printed board 14. The
stress is applied to the terminal 17, 18 so that the solder portion of the terminal 17, 18
Is damaged. Thus, the terminal 17, 18 may be disconnected to the printed board 14.
To protect the solder portion, a length of the terminal 17, 18 is increased so that
expansion and contraction in the connector 11 and the printed board 14 are
absorbed. In view of assembling performance between the terminal 17, 18 and the
printed board 14, a distance G1 between the heat sink 12 and the printed board 14 is

reduced.

Further, since the collar 11a is embedded in the resin connector 11 so

as to fix the connector 11 on the heat sink 12, a manufacturing cost of the connector

11 Increases.

SUMMARY OF THE INVENTION

In view of the above-described problem, it is an object of the present
disclosure to provide a fixation structure for a vertical type connector of an in-vehicle
controller. The connector is fixed to a printed board in the controller without

disconnecting a terminal. The fixation structure is manufactured with a low cost.

According to an example embodiment of the present disclosure, a
connector fixation structure for an in-vehicle controller includes: a connector having a
rectangular connector body with a top, a bottom and a pair of facing sides, a pair of
protrusions protruding from the pair of facing sides in a wing like manner,
respectively, and a terminal embedded in the connector body and protruding to an
outside of the connector body from the top of the connector body; a heat sink made
of metal and having a plate shape body, a through hole disposed on the plate shape
body, and a pair of columnar convexities; and a printed board. Each protrusion is
disposed on a top side of the connector body. The terminal has a straight shape and
conductivity so that a current and a signal flows through the terminal. The bottom of

the connector is inserted into the through hole of the heat sink. Each columnar



10

19

20

25

CA 02698144 2011-12-29

27957-50

convexity is disposed on the plate shape body at a predetermined position
corresponding to the protrusion so that the columnar convexity faces the protrusion.
The top of the connector contacts a first surface of the printed board so that the
terminal 1s perpendicular to the first surface of the printed board. Each columnar
convexity is fixed to the printed board via the corresponding protrusion with a first

screw, which 1s screwed from a second surface of the printed board opposite to the

first surface.

In the above structure, the bottom of the connector is inserted into the
through hole of the heat sink so that a middie portion of the connector is supported by
the heat sink. Thus, the connector is strongly fixed to the printed board. In some
embodiments, further, the length of the terminal can be also lengthened. Thus,
stress caused by difference of expansion and contraction between the connector and
the printed board is applied to the terminal, the stress is absorbed by the terminal
since the length of the terminal is long. Thus, the solder portion of the terminal is not
damaged by the stress. Further, since it is not necessary to form a collar in the
above structure, the manufacturing cost of the above structure may be reduced.
Specifically, in some embodiments, the above structure is prepared by a resin
molding method of the connector and metal molding method of the heat sink, such

that the manutacturing cost of the structure is reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the present
iInvention will become more apparent from the following detailed description made

with reference to the accompanying drawings. In the drawings:

Fig. 1 1s a diagram showing a cross sectional view showing a connector

fixation structure according to a prior art;

FFig. 2 Is a diagram showing a side view of a connector fixation structure

of an in-vehicle controller according to an example embodiment;
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Fig. 3 Is a diagram showing an exploded perspective view of main parts

of the connector fixation structure:

Fig. 4 is a diagram showing a side view of the connector fixation

structure in a first assembling step; and

3a
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Fig. 5 is a diagram showing a side view of the connector fixation
structure in a second assembling step.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 2 shows a side view of a connector fixation structure of an in-vehicle
controller according to an example embodiment. Fig. 3 shows an exploded
perspective view of main parts of the connector fixation structure.

In the connector fixation structure of the controller such as a EPS system,
a vertical type connector 32 made of resin is inserted between a printed board 31
and a heat sink 33 so that the connector 32 is inserted into and removed from
the printed board 31 in the vertical _direction. Thus, the connector 32 is fixed to
the printed board 31 together with the heat sink 33. '

As shown in Fig. 3, the connector 32 includes a protrusion 32a, which
protrudes from a body of the connector 32 in a wing like manner. Specifically,
the protrusions 32a is dispoSed on one end portion of each side of the body of
the connector 32. The protrusion 32a has a rectangular plate shape. The
protrusion 32a includes a concavity 32b so that one surface of the protrusion 32a
is opened. A through hole 32c is disposed on a mounting surface of the
protrusion 32a in the connector 32, which contacts the printed board 31. A
screw is inserted into the through hole 32c. Further, the connector 32 includes
a screw hole 32d, which is disposed on the mounting surface of the body of the
connector 32. The screw hole 32d is disposed on each side' of the body of the
connector 32. Specifically, the screw hole 32d is disposed inside of the'through
hole 32c of the connector 32. A terminal 32e having conductivity and an
elongated straight shape protrudes from an inside of the connector 32 toward
the outside of the connector 32 in the vertical direction. A power source voltage
current and a signal flow through the terminal 32e. The terminal 32e is inserted
into a through hole of a horizontal plate 32f, which is formed in the connector 32,
so that a vertical statue of the terminal 32e is maintained, as shown in Fig. 2.

As shown in Fig. 3, the printed board 31 includes a screw hole 3ic,

another screw hole 31d and a through hole 31e. The screw hole 31c penetrates
4
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a substrate of the board 31 and is disposed at a position corresponding to the
through hole 32c of the connector 32. The other screw hole 31d penetrates the
substrate pf the board 31 and is disposed at a position corresponding to the

- screw hole 32d of the connector 32. The through hole 31e penetrates the

substrate and is disposed at a position corresponding to the terminal 32e.

The heat sink 33 has a thick plate shape. The heat sink 33 includes a
through hole 33a and a convexity 33b. The connector 32 is inserted into the
through hole 33a of the heat sink 33. The convexity 33b having a long
columnar shape is engaged with the concavity 32b of the connector 32 when the
connector 32 is inserted into the through hole 33a. A screw hole 33c is formed
on an end surface of the convexity 33b, which is inserted into the concavity 32b.
The screw hole 33c corresponds to the through hole 32¢ of the concavity 32b.

When the connector 32 is vertically fixed to the printed board 31 via the
heat sink 33, as shown in Fig. 4, the connector 32 is arranged on surface of the
printed board 31. Specifically, the through hole 32c of the connector 32
coincides with the screw hole 31c of the printed board 31. The screw hole 32d
of the connector 32 coincides with the screw hole 31d of the printed board 31.
Further, the terminal 32e is inserted into the through hole 31e of the printed
board 31. The connector 32 is directly and vertically fixed to the printed board
31 with a screw 35, which is screwed in the screw hole 31d, 32d from the other
surface of the board 31. This state that the connector 32 is fixed to the printed
board 31 with the screw 35 is defined as a direct screw fixation, i.e., a directly

fastened state.

Next, as shown in Fig. 5, the connector 32 is inserted into the through
hole 33a of the heat sink 33, and the convexity 33b of the heat sink 33 is inserted
into the concavity 32b of the connector 32 so that the connector 32 is engaged

' with the heat sink 33. Under this condition, the heat sink 33 is fixed to the

printed board 31 with a screw 37, which is screwed from the other surface of the
printed board 31 via the screw hole 31c, the through hole 32¢, and the screw
hole 33c. In this case, the connector 32 is inserted between the board 31 and

the heat sink 33 so that the heat sink 33 is fixed to the printed board 31. This
S
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state is defined as a joint screw fixation, i.e., jointly fastened state. Thus, the
connector 32 is fixed to the printed board 31 with directly fastened fixation

- structure and jointly fastened fixation structure.

Next, as shown in Fig. 2, the screws 35, 37 and the terminal 32e are
soldered with a solder 39. Thus, by soldering the screws '35, 37 and the
terminal 32e, creep phenomenon is restricted. The creep phenomenon is
defined such that a screw looses when resin material expands and contracts.
The soldering step of the screws 35, 37 and the terminal 32e is performed at the
same time as a soldering step, in which the printed board 31 is bonded to
another element.

The connector fixation structure has a rectangular shape of the
connector 32 with- the protrusions 32a, which protrudes from one end of each
side of the rectangular shape in a wing like manner. The concavity 32b is
concaved on the one side of‘ the protrusion 32a, which is opposite to the
mounting surface of the fixation structure. The terminal 32e protrudes from
the inside of the connector 32 toward the outside of the connector 32.  Further,
the connector fixation structure further has a metal heat sink 33 including the
through hole 33a and the convexity 33b. A side of the connector 32 opposite to
the mounting surface of the connector 32 is inserted into the through hole 33a.
The convexity 33b of the heat sink 33 is engaged with the concavity 32b of the
connector 32.

The mounting surface of the connector 32 is arranged on the one surface
of the printed board 31 so that the terminal 32e of the connector 32 is

perpendicularly disposed on the printed board 31. The other end side of the
connector 32 opposite to the mounting surface is inserted into the through hole
33a of the heat sink 33. The convexity 33b of the heat sink 33 is engaged with
the concavity 32b of the connector 32. Under this condition, the convexity 33b 1
of the heat sink 33, which is engaged with the concavity 32b of the connector 32
is fixed to the printed board 31 with the screw 37 so that the connector fixation
structure is formed. '

Thus, the connector 32 arranged perpendicularly on the one surface of
6
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the board 31 is inserted into the through hole 33a of the heat sink 33, and further,
the convexity 33b of the heat sink 33 is engaged with the concavity 32b of the
connector 32. Thus, the convexity 33b is screwed with the screw 37 such that
the screw 37 is fixed to the convexity 33b of the heat sink 33 from the other
surface of the printed board 31 via the concavity 32b of the connector 32. The
contact surface of the convexity 33b of the heat sink 33 contacts the bottom of
the concavity 32b of the connector 32. The connector 32 is inserted between
the printed board 31 and the heat sink 33. Thus, the jointly fastened structure
is formed. The connector 32 is inserted into the through hole 33a of the heat
sink 33, and a middle portion of the connector 32 is held by the heat sink 33.
Thus, the connector 32 is tightly fixed to the board 31.

The middle portion of the connector 32, which is perpendicularly fixed to
the printed board 31, is supported by the heat sink 33. Thus, even when the
length of a part of the connector 32 that protrudes in the vertical direction is long,
and stress is applied to the part of the connector 32 along with the horizontal
direction, the conneCtor 32 is supported by the heat sink 33 so as not to fall
down or be broken. Thus, the terminal 32e partially embedded in the connector
32 and perpendicUlarIy arranged in the connector 32 can be also lengthened.
Thus, even when stress caused by difference of expansion and contraction
between the connector 32 and the printed board 31 is applied to the terminal
32e, the solder portion of the terminal 32e is not substantially damaged since the
length of the terminal 32e is long so that the stress is absorbed by the terminal
32e. '

The connector fixation structure of the in-vehicle controller does not
include a collar. Thus, since the structure is formed by a resin molding method
of the connector 32 and metal molding method of he heat sink 33, the
manufacturing cost of the structure is reduced. '

The connector 32 is fixed to the one surface of the printed board 31 via
the screw, which is screwed from the other surface of the printed board 31.
Thus, when the connector fixation structure is formed, the connector 32 is

directly fixed to the printed board 31 with the screw. Thus, after that, the
, .
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assembling step of the heat sink 33 and the printed board 31 is easily performed.
Since the connector 32 is fixed to the printed board 31 with the directly fastened
fixation structure and the jointly fastened fixation structure, the fixation strength
between the connector 32 and the printed board 31 is improved. o

After the connector 32 is fixed to the convexity 33b of the heat sink 33
with the screw 37 from the other side of the printed board 31, the convexity 33b
being engaged with the concavity 32b of the connector 32, the screw 37 is
soldered on the printed board 31. Alternatively, after the connector 32 is fixed
to the one surface of the printed board 31 with the screw 35 from the other
surface of the printed board 31, the screw 35 is soldered on the printed board 31.
Thus, since the screws 35, 37 are soldered on the printed board 31, creep
phenomenon is restricted. The creep phenomenon provides to loose the screws
35, 37 when the resin connector 32 expands and contracts.

The protrusion 32a of the connector 32 may not have the concavity 32b.
In this case, the contact surface of the protrusion 32a contacting the printed
board 31 is in parallel to an opposite surface of the contact surface. The top
end surface of the convexity 33b of the heat sink 33 contacts the opposite

surface of the protrusion 32a. The printed board 31 is fixed to the convexity

33b and the protrusion 32a with the screw 37. In this case, the jointly fastened
fixation structure is formed in the connector fixation structure.

The above disclosure has the following aspects.

According to an example embodiment of the present disclosure, a
connector fixation structure for an in-vehicle controller includes: a connector
having a rectangular connector body with a top, a bottom and a pair of facing
sides, a pair of protrusions protruding from the pair of facing sides in a wing like
manner, respectively, and a terminal embedded in the connector body and
protruding to an outside of the connector body from the top of the connector
body; a heat sink made of metal and having a plate shape body, a through hole
disposed on the plate shape body, and a pair of columnar convexities; and a
printed board. Each protrusion is disposed on a top side of the connector body.

The terminal has a straight shape and conductivity so that a current and a signal
8
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flows through the terminal. The bottom of the connector is inserted into the

through hole of the heat sink. Each columnar convexity is disposed on the plate
shape bady at a predetermined position corresponding to the protrusion so that
the columnar convexity faces the protrusion. The top of the connector contacts
a first surface of the printed board so that the terminal is perpendicular to the
first surface of the printed board. Each columnar convexity is fixed to the
printed board via the corresponding protrusion with a first screw, which is
screwed from a second surface of the printed board opposite to the first surface.

In the above structure, the connector is inserted between the printed
board and the heat sink so that a jointly fasten fixation structure is formed.
Further, since the bottom of the connector is inserted into the through hole of the
heat sink so that a middle portion of the connector is supported by the heat sink.
Thus, the connector is strongly fixed to the printed board. Further, even when
the length of the connector is long, the connector is supported by the heat sink
even if stress is. applied to the connector in the horizontal direction. Thus, the
length of the terminal can be also lengthened. Thus, stress caused by
difference of expansion and contraction between the connector and the printed
board is applied to the terminal, the stress is absorbed by the terminal since the
length of the terminal is long. Thus, the solder portion of the terminal is not
damaged by the stress. Further, since it is not necessary to form a collar in the
above structure, the manufacturing cost of the above structure is reduced.
Specifically, since the above structure is prepared by a resin molding method of
the connector and metal molding method of he heat sink, the manufacturing cost
of the structure is reduced.

Alternatively, each protrusion may have a top surface, which is on a
same plane as the top of the connector body. Further, each protrusion may
include a concavity, which IS opposite to the top surface of the protrusion, and
each convexity is engaged with the concavity. In this case, the jointly fastened
fixation structure is strengthened.

Alternatively, the connector may be fixed to the first surface of the

printed board with a second screw, which is screwed from the second surface of
-9
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the printed board. In this case, since the connector is fixed to the printed boay
directly with the second screw, a step of assembling the heat sink with the printed
board is easily performed after that. Thus, the connector is fixed to the printed board
with the directly fastened fixation structure and jointly fastened fixation structure, so

that the connector is tightly bonded to the printed circuit.

Alternatively, the first screw on the second surface of the printed board

may be soldered on the printed board. In this case, creep phenomenon providing to

loose the screw Is restricted.

Alternatively, the printed board may include a through hole, and wherein
the terminal is inserted into the through hole so that the terminal is soldered on the
second surface of the printed board. Further, the through hole of the heat sink has a
rectangular shape, which corresponds to the bottom of the connector, and the pair of
columnar convexities are disposed on peripheries of two facing side of the
rectangular shape of the heat sink. Furthermore, the connector may be made of
resin, and the printed board may be made of resin. The connector is fixed to the first
surface of the printed board with a second screw, which Is screwed from the second
surface of the printed board. The first screw on the second surface of the printed

board is soldered on the printed board, and the second screw on the second surface

of the printed board is soldered on the printed board.

10
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WHAT IS CLAIMED IS:

1. A connector fixation structure for an in-vehicle controller comprising:

a connector having a rectangular connector body with a top, a bottom
and a pair of facing sides, a pair of protrusions protruding from the pair of facing
sides in a wing like manner, respectively, and a terminal embedded in the
connector body and protruding to an outside of the connector body from the top
of the connector body;

a heat sink made of metal and having a plate shape body, a through hole
disposed on the plate shape body, and a pair of columnar convexities; and

a printed board, .

wherein each protrusion is disposed on a top side of the connector body,

wherein the terminal has a straight shape and conductivity so that a
- current and a signal flows through the terminal,

wherein the bottom of the connector is inserted into the through hole of
the heat sink, |

wherein each columnar convexity is-'diSposed on the plate shape body at
a predetermined position corresponding to the protrusion so that the columnar
convexity faces the protrusion, _

wherein the top of the connector contacts a first surface of the printed
board so that the terminal is perpendicular to the first surface of the printed
board, and .

wherein each columnar convexity is fixed to the printed board via the
corresponding protrusiOn' with a first screw, which is screwed from a second

‘surface of the printed board opposite to the first surface.

2. The connector fixation structure according to claim 1,
wherein each protrusion has a top surface, which is on a same plane as

the top of the connector body.

3. The connector fixation structure according to claim 2,
wherein each protrusion includes a concavity, which is opposite to the

11
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top surface of the protrusion, and
wherein each convexity is engaged with the concavity.

4. The connector fixation structure according to any one of claims 1-3,
wherein the connector is fixed to the first surface of the printed board

with a second screw, which is screwed from the second surface of the printed
board.

5. The connector fixation structure according to any one of claims 1-4,
wherein the first screw on the second surface of the printed board is

soldered on the printed board.

6. The connector fixation structure according to claim 3,
wherein the printed board includes a through hole, and

wherein the terminal is inserted into the through hole so that the
terminal is soldered on the second surface of the printed board.

/. The connector fixation structure according to claim 6,
wherein the through hole of the heat sink has a rectangular shape, which

corresponds to the bottom of the connector, and
wherein the pair of columnar convexities are disposed on peripheries of
two facing side of the rectangular shape of the heat sink.

8. The connector fixation structure according to claim 7,
wherein the connector is made of resin,

wherein the printed board is made of resin,
wherein the connector is fixed to the first surface of the printed board

with a second screw, which is screwed from the second surface of the printed
board, | '

wherein the first screw on the second surface of the printed board is
soldered on the printed board, and

12
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wherein the second screw on the second surface of the printed board is
soldered on the printed board.
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