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Description

[0001] The present invention relates to a vehicular
electronic device in which a case that houses a circuit
board and a connector, and brackets for attaching the
case to a vehicle are formed integrally with each other.
[0002] A vehicular electronic device according to the
related art will be described with reference to the accom-
panying drawings.

[0003] Fig. 1is a view showing a manner of attaching
a vehicular electronic device to a frame of a vehicle. In
Fig. 1, (a) is a plan view, and (b) is a view looking in the
direction of the arrow E. Fig. 6 is an exploded perspective
view of a conventional vehicular electronic device. Fig.
7 is a section view of the conventional vehicular electronic
device, taken along the line B-B of Fig. 6. Fig. 8 is a view
showing a state where the conventional vehicular elec-
tronic device is broken by an impact load.

[0004] The vehicular electronic device is configured by
a case 91 made of an aluminum die casting, a printed
circuit board 2, a lid 3, and a connector 4.

[0005] As shown in Fig. 1, the vehicular electronic de-
vice is attached to a frame 80 of the floor of a vehicle.
[0006] The case 91 is made of a light aluminum die
casting which has a function of electromagnetically
shielding the printed circuit board 2, and which prevents
the main unit of the electronic apparatus from being dam-
aged in a collision of the vehicle. A space for housing the
printed circuit board 2 and the like is formed inside the
case 91. A cutaway 121 through which the connector 4
is to be passed is formed in one of four side walls 12.
Three brackets 15 for attaching the vehicular electronic
device to the frame 80 of the vehicle are extended from
the outer faces of the side walls 12 of the case 91. Each
of the brackets 15 has an abutting face 17 which is to
abut against the frame 80 of the vehicle, and an attach-
ment hole 16 through which an attachment screw 85 is
to be passed.

[0007] Inthe printed circuit board 2, the external shape
has dimensions which allow the board to be housed in
the space ofthe case 91, attachment holes 23 are formed
respectively in the four corners at the same intervals as
those of screw holes 14 of the case 91, and copper pat-
terns are formed on both the faces. An acceleration sen-
sor 21 and another electronic component 22 are mounted
on the upper face (on the side of the top plate 5 of the
case) of the printed circuit board 2.

[0008] The lid 3 is configured by a steel plate. In the
lid, the external shape has dimensions which allow the
lid to be housed in the space of the case 91, attachment
holes 24 through which screws are to be passed are
formed respectively in the four corners at the same in-
tervals as those of the screw holes 14 of the case. A rib
31 which is slightly raised is formed on the whole periph-
ery of the lid 3. The lid exerts functions of dustproof and
electromagnetic shielding on electronic circuits, and pre-
vents the copper patterns and the components from be-
ing damaged by an external force.
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[0009] The connector 4 is an output terminal through
which an ignition command generated by the accelera-
tion sensor 21 or the other electronic component 22 is
transmitted to a gas generator of an air bag.

[0010] Next, the assembly structure will be described
with reference to the accompanying drawings.

[0011] Fig. 7 is a section view of the conventional ve-
hicular electronic device, taken along the line B-B of Fig.
6.

[0012] The printed circuit board 2 abuts against mount-
ing faces 13 in a state where the face on which the ac-
celeration sensor 21, the other electronic component 22,
and the connector 4 are mounted is opposed to the top
plate 5. The connector 4 is engaged with the cutaway
121 of the case. An end portion 31a of the rib 31 of the
lid 3 abuts against the printed circuit board 2. The case
91, the printed circuit board 2, and the lid 3 are stacked
in this sequence and then fastened together by four
screws 86.

[0013] Inthe above-described vehicular electronic de-
vice, the side walls 12 of the case 91 have a uniform
thickness, and the plural brackets 15 are formed integral-
ly on the outer faces of the walls. When the frame 80 is
deformed by a collision or the like, therefore, the side
walls 12 are sometimes deformed in a region H (see Fig.
8) ranging from the root portion of the top plate 5 to the
printed circuit board 2 as shown in Fig. 8. At this time,
there is a possibility that the printed circuit board 2 or the
components of the vehicular electronic device is dam-
aged (Y of Fig. 8), or that broken pieces 91a of the alu-
minum die casting due to bending or breakage of the side
walls 12 of the case 91 are scattered (X of Fig. 8) and
fall on the electronic components or the patterns, thereby
causing a short circuit.

[0014] An electronic device according to the prior art
is disclosed in the german publication DE-4300342 A1.
[0015] The invention has been conducted in order to
solve the above-discussed problem. It is an object of the
invention to maintain functions of a vehicular electronic
device even when an impact is applied to a vehicle and
the frame 80 is subjected to deformation such as bending
or compression. It may be the functions of the vehicle
electronic device to be maintained that the acceleration
sensor 21 detects the impact and the other electronic
component 22 transmits an ignition command to an air
bag.

[0016] In accordance with the present invention, a ve-
hicular electronic device comprises:

a circuit board for performing a predetermined con-
trol in a vehicle;

a case for housing the circuit board;

a connector for electrically connecting the circuit
board with an outside; and

a bracket formed integrally with the case, the bracket
for attaching the case to the vehicle,

wherein the case has a first portion and a second portion;



3 EP 1 250 034 B9 4

wherein at least a part of the second portion is thinner
than the first portion; and

wherein the second portion is closer to the bracket than
the first portion such that deformation or breakage is
caused in the thin portion when a collision of the vehicle
occurs.

[0017] The second portion typically continuously ex-
tends to the bracket.

[0018] According to a second aspect of the invention,
the first portion defines space in which the circuit board
is housed.

[0019] According to a third aspect of the invention,
when the case is attached to the vehicle, the first portion
is thicker than the second portion in a longitudinal direc-
tion of the vehicle.

[0020] According to a fourth aspect of the invention,
the circuit board controls an air bag.

[0021] Exemplary embodiments will be described be-
low with reference to the drawings, in which like reference
numerals represent like parts, and wherein:

Fig. 1 is a view showing a manner of attaching a
vehicular electronic device to a frame of a vehicle;
Fig. 2 is an exploded perspective view of the vehic-
ular electronic device of an embodiment of the in-
vention;

Fig. 3 is a section view of the vehicular electronic
device, taken along the line A-A of Fig. 2;

Fig. 4 is a view showing a state where the vehicular
electronic device of the embodiment of the invention
is broken by an impact load;

Fig. 5 shows modifications of the embodiment, (a)
is a view showing a structure having a groove, and
(b) is a view showing a structure in which through
holes are opened;

Fig. 6 is an exploded perspective view of a conven-
tional vehicular electronic device;

Fig. 7 is a section view of the conventional vehicular
electronic device, taken along the line B-B of Fig. 6;
and

Fig. 8 is a view showing a state where the conven-
tional vehicular electronic device is broken by an im-
pact load.

[0022] The vehicular electronic device has a case 1, a
printed circuit board 2 on which an acceleration sensor
21 and another electronic component 22 are mounted,
a lid 3, and a connector 4.

[0023] The case 1 has a box-like structure made of a
light and economical aluminum die casting which has a
function of electromagnetically shielding the printed cir-
cuit board 2, and which prevents the main unit of the
electronic apparatus from being damaged in a collision
of the vehicle.

[0024] The interior of the case 1 is used as a space for
housing the printed circuit board 2 and the like. The case
1 is formed so that a thin portion 18 in which the wall
thickness is reduced is disposed in a predetermined dis-
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tance (about 10 mm) from an opening of the case and
the inner portion of the case 1 has a thicker walls of a
substantially uniform thickness. Mounting faces 13 on
which the printed circuit board 2 is to be mounted are
formed in the four corners of the interior of the case 1,
respectively. Screw holes 14 with which the printed circuit
board 2 is to be screwed are formed in the mounting
faces 13, respectively. A Plurality of brackets 15 (in the
embodiment, three) for attaching the vehicular electronic
device to the frame 80 of the vehicle are extended from
the outer face of the thin portion 18 of the case 1. Each
of the brackets 15 has an abutting face 17 which is to
abut against the frame 80 of the vehicle or the like, and
an attachment hole 16 through which a bolt 85 is to be
passed.

[0025] Inthe printed circuit board 2, the external shape
has dimensions which allow the board to be housed in
the space of the case 1, attachment holes 23 are formed
respectively in the four corners at the same intervals as
those of the screw holes 14 of the case 1, and copper
patterns are formed on both the faces. The acceleration
sensor 21 and the other electronic components 22 are
mounted on the upper face (on the side of the top plate
5 of the case) of the printed circuit board 2.

[0026] The lid 3 is configured by a steel plate. In the
lid, the external shape has dimensions which allow the
lid to be housed in the space of the case 1, attachment
holes 24 through which screws 86 are to be passed are
formed respectively in the four corners at the same in-
tervals as those of the screw holes 14 of the case 1. A
rib 31 which is slightly raised is formed on the whole pe-
riphery of the lid 3. The lid exerts functions of dustproof
and electromagnetic shielding on electronic circuits, and
prevents the copper patterns and components from being
damaged by an external force.

[0027] The connector 4 is an output terminal for elec-
trically connecting the printed circuit board with the out-
side, for example, by transmitting an ignition command
generated by the acceleration sensor 21 or the other elec-
tronic component 22 to a gas generator of an air bag.
Flexible resin coated wires each having a predetermined
slack length are connected to the output terminal.
[0028] Next, a deformation state of the vehicular elec-
tronic device due to a frontal collision of the vehicle will
be described.

[0029] Fig. 4 is a view showing a state where the ve-
hicular electronic device of the embodiment of the inven-
tion is broken by an impact load. The brackets 15 of the
vehicular electronic device are fixed to the frame 80 by
the bolts 85. When a collision of the vehicle occurs and
the frame 80 is bent to increase the intervals of the brack-
ets 15, deformation or breakage is caused in the thin
portion 18 of the side walls 12. Since a step 18a of the
thin portion 18 is closer to the brackets 15 than the space
configured by the printed circuit board 2 and the’ case 1,
the space configured by the printed circuit board 2 and
the case 1 is not deformed, and hence broken pieces of
the aluminum die casting are not produced in the space,
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so that the vehicular electronic device normally operates.
Even when the case 1 is broken at the brackets 15 to be
completely separated from the frame 80 of the vehicle,
the wires are not broken because the wires are flexible
and have a predetermined slack length, and transmit the
ignition command to the air bag, so that the air bag surely
operates.

[0030] Inthe above, the example in which the intervals
of the brackets 15 are increased has been described.
Also in the case where the brackets 15 are made closer
to one another, the vehicular electronic device operates
normally.

[0031] In the printed circuit board 2, the components
may be mounted not only on the face on the side of the
top plate 5, but also on that on the side of the lid 3.
[0032] Inthe embodiment, the brackets 15 are extend-
ed from the thin portion 18 of the case 1. Alternatively,
the following structures may be employed as modifica-
tions. In a connecting portion (the portion D in Fig. 5)
between the case 91 and each of the brackets 15, a
groove 95 may be formed (Fig. 5(a)), or through holes
96 may be opened (Fig. 5(b)). The brackets 15 may be
made of a material such as a synthetic resin, which is
broken more easily than the material of the case 1, and
may be coupled to the case by means of bonding or fitting.
[0033] The vehicular electronic device may be placed
in various positions of a vehicle. When the embodiment
is applied to an apparatus to be placed in the periphery
of a vehicle, such as a front sensor, a particular effect
can be attained.

[0034] In the embodiment, an aluminum die casting is
used as the material of the case. Any material may be
used as far as rigidity of a predetermined level or higher
is attained under a normal state, and breakage such as
rupture occurs when a strong impact is applied.

[0035] Asdescribedabove, according to the invention,
the main unit of a vehicular electronic device on which
an acceleration sensor for an air bag, and the like are
mounted can maintain its operation function even when
a vehicle is deformed by a collision. Therefore, an oper-
ation which is to be conducted in response to a collision,
such as expansion of an air bag can be surely conducted.

Claims
1. A vehicular electronic device comprising:

a circuit board (2) for performing a predeter-
mined control in a vehicle;

a case (1) for housing the circuit board;

a connector (4) for electrically connecting the
circuit board with an outside; and

a bracket (15) formed integrally with the case,
the bracket for attaching the case to the vehicle,

wherein the case has a first portion and a second
portion (18);
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wherein atleast a part of the second portion is thinner
than the first portion; and

wherein the second portion is closer to the bracket
than the first portion such that deformation or break-
age is caused in the thin portion when a collision of
the vehicle occurs.

2. The vehicular electronic device according to claim
1, wherein the first portion defines space in which
the circuit board is housed.

3. A device according to claim 1 or claim 2,
wherein when the case is attached to the vehicle,
the first portion is thicker than the second portion in
a longitudinal direction of the vehicle.

4. A device according to any of the preceding claims,
wherein the second portion has a groove formed to
surround the bracket.

5. A device according to any of the preceding claims,
wherein the second portion defines at least one
through hole.

6. A device according to any of the preceding claims,
wherein the circuit board controls an air bag.

7. A vehicle including a device according to any of the
preceding claims.

Patentanspriiche

1. Elektrische Vorrichtung fir ein Fahrzeug, welche
umfasst:

eine Schaltungs-Platte (2) zum Ausflihren einer
vorbestimmten Steuerung in einem Fahrzeug;
ein Gehause (91) zum Aufnehmen der Schal-
tungs-Platte;

einen Verbinder (4) zum elektrischen Verbinden
der Schaltungs-Platte mit einer Auflenwelt; und
eine integral mit dem Gehause ausgebildete
Klammer (15), wobei die Klammer zum Anbrin-
gen des Gehauses an das Fahrzeug dient,

wobei das Gehause einen ersten Abschnitt und ei-
nen zweiten Abschnitt (18) aufweist;

wobei wenigstens ein Teil des zweiten Abschnitts
dlnner ist als der erste Abschnitt; und

wobei sich der zweite Abschnitt naher an der Klam-
mer befindet als der erste Abschnitt, so dass Defor-
mation oder Bruch des diinnen Abschnitts erfolgt,
wenn eine Kollision des Fahrzeugs auftritt.

2. Elektronische Vorrichtung fiir ein Fahrzeug gemaf
Anspruch 1, wobei der erste Abschnitt einen Raum
definiert, in welchem die Schaltungs-Platte aufge-
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nommen ist.

3. Vorrichtung gemal Anspruch 1 oder Anspruch 2,
wobei beim Anbringen des Gehauses an das Fahr-
zeug der erste Abschnitt in einer Langsrichtung des
Fahrzeugs dicker ist als der zweite Abschnitt.

4. Vorrichtung gemaf einem der vorhergehenden An-
spriiche, wobei am zweiten Abschnitt eine Rille so
ausgebildet ist, dass sie die Klammer umgibt.

5. Vorrichtung gemaf einem der vorhergehenden An-
spriche, wobei der zweite Abschnitt zumindest ein
Durchgangs-Loch definiert.

6. Vorrichtung gemaR einem der vorhergehenden An-
spriiche, wobei die Schaltungs-Platte einen Airbag
steuert.

7. Fahrzeug, welches eine Vorrichtung gemaR einem
der vorhergehenden Anspriiche enthalt.

Revendications
1. Dispositif électronique de véhicule comprenant :

une carte de circuit (2) pour réaliser une com-
mande prédéterminée dans un véhicule ;

un boitier (91) pour loger la carte de circuit ;
un connecteur (4) pour raccorder électrique-
ment la carte de circuit a I'extérieur ; et

une fixation (15) formée intégralement avec le
boitier, la fixation pour fixer le boitier au
véhicule ;

dans lequel le boitier a une premiére partie et une
seconde partie (18) ;

dans lequel au moins une partie de la seconde partie
est plus mince que la premiére partie ; et

dans lequel la seconde partie est plus proche de la
fixation que la premiére partie, pour que la déforma-
tion ou la rupture soit provoquée dans la partie mince
lorsqu’une collision du véhicule se produit.

2. Dispositif électronique de véhicule selon la revendi-
cation 1, dans lequel la premiére partie définit un
espace dans lequel la carte de circuit est logée.

3. Dispositif selonlarevendication 1 oularevendication
2,
dans lequel lorsque le bottier est fixé au véhicule, la
premiére partie est plus mince que la seconde partie
dans une direction longitudinale du véhicule.

4. Dispositif selon'une quelconque des revendications
précédentes, dans lequel la seconde partie a une
gorge formée pour entourer la fixation.
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5.

Dispositif selon I'une quelconque des revendications
précédentes, dans lequel la seconde partie définit
au moins un trou traversant.

Dispositif selon I'une quelconque des revendications
précédentes, dans lequel la carte de circuit comman-
de un sac gonflable.

Véhicule comprenant un dispositif selon I'une quel-
conque des revendications précédentes.
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