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Description

Field

[0001] The present invention relates to a connector
structure.

Background

[0002] Conventionally, an imaging device has been
known which is provided with a first case having a lens
member attached to one end thereof and an opening at
the other end thereof, a substrate accommodated in the
first case, the substrate having a female terminal which
is electrically connected to an imaging element, a second
case assembled to the first case so as to close the open-
ing of the first case, and a male terminal that is mounted
on the second case so as to be electrically connected to
the female terminal when the second case is assembled
to the first case. In the imaging device, a connector is
formed by the male terminal and the female terminal (re-
fer to Patent Literature 1, for example).
[0003] Further, in recent years, to improve the data
transmission speed from a lens unit disposed inside the
imaging device to an image processing unit disposed out-
side the imaging device, consideration has been made
to use a single coaxial cable to transmit operating power
and a control signal from the image processing unit to
the lens unit and also to adopt power supply superposi-
tion that is used to transmit an image signal from the lens
unit to the image processing unit.
[0004] As a related connector that is used to electrically
connect the coaxial cable and the lens unit, an SMB con-
nector as shown in Fig. 5 is provided. An SMB connector
101 in Fig. 5 has a receptacle 103 that is mounted on a
substrate 102 and a plug 104 that is electrically attached
to a coaxial cable, which is not shown in the drawings,
and is fitted into the receptacle 103.
[0005] The receptacle 103 has a needle-shaped cen-
tral conductor portion 103a, a tubular outer conductor
portion 103b that concentrically surrounds the central
conductor portion 103a, and an insulator 103c that elec-
trically insulates the central conductor portion 103a from
the outer conductor portion 103b. In the receptacle 103,
a groove portion 103d is formed to extend in a connector
circumferential direction on an outer peripheral surface
of the outer conductor portion 103b.
[0006] The plug 104 has a plurality of inner contact
pieces 104a that make contact with an outer peripheral
surface of the central conductor portion 103a when the
plug 104 is fitted into the receptacle 103, a plurality of
outer contact pieces 104b that extend in a connector axial
direction along the outer peripheral surface of the outer
conductor portion 103b when the plug 104 is fitted into
the receptacle 103, an insulator 104c that electrically in-
sulates the inner contact pieces 104a from the outer con-
tact pieces 104b, and a tubular housing portion 104d that
surrounds the plurality of outer contact pieces 104b in a

circumferential direction. In the plug 104, bent portions
104e are formed on the outer contact pieces 104b to be
fitted into the groove portion 103d.
[0007] An inner conductor of the coaxial cable, which
is not shown in the drawings, is electrically connected to
the inner contact pieces 104a of the plug 104 and an
outer conductor of the coaxial cable, which is not shown
in the drawings, is electrically connected to the outer con-
tact pieces 104b of the plug 104. When the plug 4 is fitted
into the receptacle 103, the inner conductor of the coaxial
cable becomes conductive to the central conductor por-
tion 103a via the inner contact pieces 104a and the outer
conductor of the coaxial cable becomes conductive to
the outer conductor portion 103b via the outer contact
pieces 104b and the bent portions 104e.
[0008] Patent Literature 2 describes a coaxial connec-
tor for a circuit board with an improved shielding property
and capable of preventing solder flux from rising when
soldered.
[0009] Patent Literature 3 describes a board-to-board
coaxial connector which electrically connects two printed
circuit boards with each other.

Citation List

Patent Literature

[0010]

Patent Literature 1: Japanese Patent Application
Laid-Open No. 2013-210480.
Patent Literature 2: US 2008/268705 A1
Patent Literature 3: EP 1 622 233 A1

Summary

Technical Problem

[0011] However, for example, when a configuration is
adopted in which the receptacle 103 is fixed to a first
case, which is not shown in the drawings, and the plug
104 is fixed to a second case, which is assembled to the
first case and is not shown in the drawings, the above-
described SMB connector 101 encounters a problem in
which, when an assembly tolerance of the first case and
the second case in the connector axial direction is large,
a state arises in which the bent portions 104e of the outer
contact pieces 104b do not fit into the groove portion
103d of the outer conductor portion 103b, and conse-
quently, the electrical connection between the receptacle
103 and the plug 104 becomes uncertain.
[0012] Further, when a clearance, which is formed in
a direction orthogonal to the connector axial direction, is
not provided in a section in which the second case is
assembled to the first case, a relative position of the sec-
ond case with respect to the first case is determined in
priority to the fitting of the receptacle 103 and the plug 4.
Therefore, when the tolerance of the first member and
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the second member is large in the direction orthogonal
to the connector axial direction, the receptacle 103 and
the plug 104 result in being fitted together in a state in
which an axis of the receptacle 103 and an axis of the
plug 104 are misaligned with each other by an amount
equivalent to the above-described tolerance. In other
words, a state is obtained in which the receptacle 103
and the plug 104 are not arranged coaxially with each
other. As a result of this, a problem occurs in which orig-
inal impedance characteristics are impaired and good
signal transmission characteristics cannot be obtained.
[0013] The present invention has been made to solve
the above-described problem and it is an object of the
present invention to provide a connector structure that is
capable of reliably connecting a receptacle and a plug
electrically and obtaining good signal transmission char-
acteristics even when an assembly tolerance of a first
case, to which the receptacle is fixed, and of a second
case, to which the plug is fixed, is large in a connector
axial direction and in a direction orthogonal to the con-
nector axial direction.

Solution to Problem

[0014] To achieve the above-described object, a con-
nector structure with the features of claim 1 is provided
in this invention.
[0015] In the connector structure with this configuration
according to the present invention, when the plug is fitted
into the receptacle, the plug-side convex portions of the
outer contact pieces move in the connector axial direction
while maintaining a state of being in surface contact with
an outer peripheral surface of the outer conductor por-
tion, and according to a magnitude of an assembly tol-
erance of the first case and the second case in the con-
nector axial direction, relative positions of the plug-side
convex portions with respect to the connector axial di-
rection of the outer conductor portion are determined.
Hence, with the connector structure according to the
present invention, it is possible to reliably connect the
receptacle and the plug electrically and obtain good sig-
nal transmission characteristics even when the assembly
tolerance of the first case and the second case in the
connector axial direction is large.
[0016] Further, with the connector structure according
to the present invention, when an operator manually
pushes the plug into the receptacle to fit the plug into the
receptacle, a reaction force transmitted to the operator
after the plug-side convex portions have passed over the
receptacle-side convex portion is smaller than a reaction
force transmitted to the operator during a period before
the plug-side convex portions of the outer contact pieces
pass over the receptacle-side convex portion of the outer
conductor portion. Hence, with the connector structure
according to the present invention, the operator can de-
termine whether or not the receptacle and the plug have
been reliably connected electrically.
[0017] In the connector structure with the above-de-

scribed configuration, it is preferable to have a structure
in which, after the receptacle and the plug are fitted to-
gether in a coaxial state, while maintaining the state, the
first case and the second case are fixed to each other.
[0018] In the connector structure with this configuration
according to the present invention, relative positions of
the first case and the second case in a direction orthog-
onal to the connector axial direction are determined in a
state in which the receptacle and the plug are fitted to-
gether and arranged coaxially. Hence, with the connector
structure according to the present invention, no increase
of impedance arises due to misalignment between the
receptacle and the plug and good signal transmission
characteristics can be obtained.
[0019] According to the present invention, it is possible
to provide a connector structure that is capable of reliably
connecting a receptacle and a plug electrically and ob-
taining good signal transmission characteristics even
when an assembly tolerance of a first case, to which the
receptacle is fixed, and a second case, to which the plug
is fixed, is large in a connector axial direction and in a
direction orthogonal to the connector axial direction.

Brief Description of Drawings

[0020]

Fig. 1 is a cross-sectional view illustrating essential
parts of an in-vehicle camera to which a connector
structure according to an embodiment of the present
invention is applied.
Fig. 2 is a perspective view of the entire in-vehicle
camera to which the connector structure according
to the embodiment of the present invention is ap-
plied.
Fig. 3 is a perspective view illustrating a first case
and a lens unit of the in-vehicle camera to which the
connector structure according to the embodiment of
the present invention is applied.
Fig. 4 is a perspective view illustrating a second case
of the in-vehicle camera to which the connector
structure according to the embodiment of the present
invention is applied.
Fig. 5 is a cross-sectional view illustrating essential
parts of a related SMB connector.

Description of Embodiments

[0021] A connector structure according to an embodi-
ment of the present invention will be described below
with reference to the accompanying drawings.
[0022] As illustrated in Fig. 1, the connector structure
according to this embodiment is applied to an in-vehicle
camera 1. The connector structure has a receptacle 3
that is mounted on a substrate 2, which constitutes an
electronic circuit, and a plug 4 that is fitted into the re-
ceptacle 3.
[0023] The receptacle 3 has a needle-shaped central
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conductor portion 3a that protrudes perpendicularly with
respect to the substrate 2, a tubular outer conductor por-
tion 3b that concentrically surrounds the central conduc-
tor portion 3a, and an insulator 3c that electrically insu-
lates the central conductor portion 3a from the outer con-
ductor portion 3b. In the receptacle 3, a receptacle-side
convex portion 3d extending in a connector circumferen-
tial direction is formed on a top end portion of the outer
conductor portion 3b. The receptacle-side convex portion
3d has a truncated conical surface shape having an outer
diameter that gradually expands from the top end portion
of the outer conductor portion 3b toward the substrate 2
and then suddenly contracts on the substrate 2 side.
[0024] The plug 4 includes: two inner contact pieces
4a that, when the plug 4 is fitted into the receptacle 3,
make contact with an outer peripheral surface of the cen-
tral conductor portion 3a while positioning the central
conductor portion 3a therebetween in a radial direction;
four outer contact pieces 4b that, when the plug 4 is fitted
into the receptacle 3, surround the outer conductor por-
tion 3b in a circumferential direction on an outer periph-
eral surface of the outer conductor portion 3b with a gap
therebetween and extend in a connector axial direction;
an insulator 4c that electrically insulates the inner contact
pieces 4a from the outer contact pieces 4b; and a tubular
housing portion 4d that surrounds the four outer contact
pieces 4b in the circumferential direction. Further, plug-
side convex portions 4e are formed on the outer contact
pieces 4b. The plug-side convex portions 4e are freely
displaceable in the connector axial direction in a state of
being in surface contact with the outer peripheral surface
of the outer conductor portion 3b.
[0025] In the plug 4, an inner conductor 5a of a coaxial
cable 5 is electrically connected to the inner contact piec-
es 4a and an outer conductor 5b of the coaxial cable 5,
which is not shown in the drawings, is electrically con-
nected to the outer contact pieces 4b. When the plug 4
is fitted into the receptacle 3, the inner conductor 5a of
the coaxial cable 5 becomes conductive to the central
conductor portion 3a via the inner contact pieces 4a and
the outer conductor 5b of the coaxial cable 5 becomes
conductive to the outer conductor portion 3b via the outer
contact pieces 4b and the plug-side convex portions 4e.
[0026] As shown in Fig. 2 to Fig. 4, the in-vehicle cam-
era 1 has a first case 6 that has a lens window portion
6a at one end thereof and a unit insertion opening 6b at
the other end thereof, a lens unit 7 that is accommodated
in the first case 6 from the unit insertion opening 6b, and
a second case 8 that has a guide portion 8a, which is
fitted into the unit insertion opening 6b, to close the unit
insertion opening 6b. Here, the first case 6 corresponds
to a first member in the connector structure according to
the present invention and the second case 8 corresponds
to a second member in the connector structure according
to the present invention.
[0027] As shown in Fig. 1 and Fig. 3, the lens unit 7
has a shielding case 7a formed from a metal plate, and
the substrate 2 is accommodated in the shielding case

7a. The central conductor portion 3a and the outer con-
ductor portion 3b of the above-described receptacle 3
protrude to the outside of the shielding case 7a from a
receptacle protrusion opening 7b that is formed in the
shielding case 7a. Further, the lens unit 7 is fitted into
the first case 6 so that the central conductor portion 3a
and the outer conductor portion 3b of the receptacle 3
protrude to the outside of the first case 6 from the unit
insertion opening 6b. The receptacle 3 is thus fixed to
the first case 6, which corresponds to the first member,
via the substrate 2 and the lens unit 7.
[0028] As shown in Fig. 1 and Fig. 4, the second case
8 integrally encompasses part of the plug 4 and a end
section of the coaxial cable 5. The part of the plug 4 is a
part excluding the inner contact pieces 4a, the outer con-
tact pieces 4b, the insulator 4c and the housing portion
4d. The plug 4 is thus fixed to the second case 8 that
corresponds to the second member.
[0029] As shown in Fig. 1, in the first case 6 and the
second case 8, when the plug 4 is fitted into the receptacle
3, the guide portion 8a of the second case 8 is fitted into
the unit insertion opening 6b of the first case 6, so that
the unit insertion opening 6b is closed by the second case
8. Here, a clearance that is directed in a direction orthog-
onal to the connector axial direction is formed at a fitting
section of the first case 6 and the second case 8, and
within a range of the clearance, changes in relative po-
sitions between the first case 6 and the second case 8
can be allowed. After the plug 4 has been fitted into the
receptacle 3, the first case 6 and the second case 8 are
fixed to each other by ultrasonic bonding or using an ad-
hesive so that water tightness is secured around the
whole circumference of the fitting section. Accordingly,
the relative positions in the direction orthogonal to the
connector axial direction are determined while maintain-
ing a state in which the receptacle 3 and the plug 4 are
fitted together in a coaxial state.
[0030] In the connector structure according to this em-
bodiment, when the plug 4 is fitted into the receptacle 3,
the plug-side convex portions 4e of the outer contact piec-
es 4b move in the connector axial direction while main-
taining a state of being in surface contact with the outer
peripheral surface of the outer conductor portion 3b, and
according to the magnitude of the assembly tolerance of
the first case 6 and the second case 8 in the connector
axial direction, relative positions of the plug-side convex
portions 4e with respect to the connector axial direction
of the outer conductor portion 3b are determined. Hence,
with the connector structure according to this embodi-
ment, it is possible to reliably connect the receptacle 3
and the plug 4 electrically even when the assembly tol-
erance of the first case 6 and the second case 8 in the
connector axial direction is large.
[0031] With the connector structure according to this
embodiment, when an operator manually pushes the
plug 4 into the receptacle 3 to fit the plug 4 into the re-
ceptacle 3, a reaction force transmitted to the operator
after the plug-side convex portions 4e have passed over
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the receptacle-side convex portion 3d is smaller than a
reaction force transmitted to the operator during a period
before the plug-side convex portions 4e of the outer con-
tact pieces 4b pass over the receptacle-side convex por-
tion 3d of the outer conductor portion 3b. Hence, with the
connector structure according to this embodiment, the
operator can determine whether or not the receptacle 3
and the plug 4 have been reliably connected electrically.
[0032] With the connector structure according to this
embodiment, the relative positions of the first case 6 and
the second case 8 in the direction orthogonal to the con-
nector axial direction are determined in a state in which
the receptacle 3 and plug 4 are fitted together and ar-
ranged coaxially. Hence, with the connector structure ac-
cording to this embodiment, no increase of impedance
arises due to misalignment between the receptacle 3 and
the plug 4.
[0033] As described above, the connector structure ac-
cording to the present invention has an effect of being
able to reliably connect the receptacle and the plug elec-
trically even when the assembly tolerance of a first mem-
ber, to which the receptacle is fixed, and a second mem-
ber, to which the plug is fixed, is large in the connector
axial direction and in a direction orthogonal to the con-
nector axial direction. As a result, the connector structure
is useful for various substrate assemblies, etc.

Reference Signs List

[0034]

3 receptacle

3a central conductor portion
3b outer conductor portion
3d receptacle-side convex portion
4 plug
4a inner contact piece
4b outer contact piece
4e plug-side convex portion
6 first case (first member)
8 second case (second member)

Claims

1. A connector structure comprising:

a receptacle (3) that is fixed to a first case (6);
and
a plug (4) that is fixed to a second case (8) and
is fitted into the receptacle, with the second case
being fitted into the first case, wherein:

the receptacle has a central conductor por-
tion (3a), a tubular outer conductor portion
(3b) that concentrically surrounds the cen-
tral conductor portion, and a receptacle-

side convex portion (3d) that extends in a
connector circumferential direction and is
formed on a top end portion of the outer con-
ductor portion;
the plug has a plurality of inner contact piec-
es (4a) that make contact with an outer pe-
ripheral surface of the central conductor
portion when the plug is fitted into the re-
ceptacle, a plurality of outer contact pieces
(4b) that extend in a connector axial direc-
tion on an outer peripheral surface of the
outer conductor portion with intervals ther-
ebetween, and plug-side convex portions
(4e) that are formed on the outer contact
pieces;

characterized in that
the plug-side convex portions are freely displaceable
in the connector axial direction in a state of being in
surface contact with the outer peripheral surface of
the outer conductor portion; and
a clearance is formed between the first case and the
second case, at a fitting section of the first case and
the second case, in a direction orthogonal to an axis
of the receptacle; and
the second case is assembled with the first case with-
in a range in which the second case is freely dis-
placeable in the connector axial direction.

2. The connector structure according to claim 1, where-
in, after the receptacle and the plug are fitted together
in a coaxial state, while maintaining the state, the
first case and the second case are fixed to each oth-
er.

3. The connector structure according to claim 1, where-
in the first case allows a unit (7) to be accommodated
therein, and the first case has an opening (6b) that
allows the unit to be inserted thereinto.

4. The connector structure according to claim 3, where-
in the second case has a guide portion (8a) that is
fitted into the opening, and the guide portion is fitted
into the opening so that the opening is closed by the
second case.

5. A camera comprising the connector structure ac-
cording to claim 1, wherein the first case accommo-
dates a lens unit (7).

Patentansprüche

1. Verbinderkonstruktion, die Folgendes umfasst:

eine Buchse (3), die an einem ersten Gehäuse
(6) fixiert ist, und
einen Stecker (4), der an einem zweiten Gehäu-
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se (8) fixiert und in die Buchse gesteckt ist, wobei
das zweite Gehäuse in das erste Gehäuse ge-
steckt ist, wobei:

die Buchse einen mittleren Leiterabschnitt
(3a), einen den mittleren Leiterabschnitt
konzentrisch umgebenden, röhrenförmi-
gen äußeren Leiterabschnitt (3b) und einen
buchsenseitigen konvexen Abschnitt (3d)
aufweist, der in Umfangsrichtung des Ver-
binders verläuft und an einem oberen En-
dabschnitt des äußeren Leiterabschnitts
ausgebildet ist,
der Stecker Folgendes aufweist: mehrere
innere Kontaktstücke (4a), die mit einer um-
laufenden Außenfläche des mittleren Lei-
terabschnitts in Kontakt kommen, wenn der
Stecker in die Buchse gesteckt ist, mehrere
äußere Kontaktstücke (4b), die an einer um-
laufenden Außenfläche des äußeren Leiter-
abschnitts mit Abständen dazwischen in
axialer Richtung des Verbinders verlaufen,
und steckerseitige konvexe Abschnitte
(4e), die an den äußeren Kontaktstücken
ausgebildet sind,

dadurch gekennzeichnet, dass
die steckerseitigen konvexen Abschnitte in einem
Zustand, in dem sie sich in Oberflächenkontakt mit
der umlaufenden Außenfläche des äußeren Leiter-
abschnitts befinden, in axialer Richtung des Verbin-
ders frei verschiebbar sind und
zwischen dem ersten und dem zweiten Gehäuse in
einer orthogonal zu einer Achse der Buchse verlau-
fenden Richtung an einem Steckteil des ersten und
des zweiten Gehäuses ein Spielraum ausgebildet ist
und
das zweite Gehäuse in einem Bereich mit dem ers-
ten Gehäuse zusammengefügt ist, in dem das zweite
Gehäuse in axialer Richtung des Verbinders frei ver-
schiebbar ist.

2. Verbinderkonstruktion nach Anspruch 1, bei der
nach dem Zusammenstecken der Buchse und des
Steckers in koaxialer Lage unter Beibehalten dieser
Lage das erste und das zweite Gehäuse aneinander
fixiert sind.

3. Verbinderkonstruktion nach Anspruch 1, bei der es
möglich ist, in dem ersten Gehäuse eine Einheit (7)
unterzubringen, und das erste Gehäuse eine Öff-
nung (6b) aufweist, in die sich die Einheit einführen
lässt.

4. Verbinderkonstruktion nach Anspruch 3, bei der das
zweite Gehäuse einen Führungsabschnitt (8a) auf-
weist, der in die Öffnung hineingesteckt ist, und der
Führungsabschnitt so in die Öffnung hineingesteckt

ist, dass die Öffnung von dem zweiten Gehäuse ver-
schlossen wird.

5. Kamera mit der Verbinderkonstruktion nach An-
spruch 1, bei der das erste Gehäuse eine Objekti-
veinheit (7) aufnimmt.

Revendications

1. Structure de connecteur comprenant :

un connecteur femelle (3) qui est fixé à un pre-
mier boîtier (6) ; et
un connecteur mâle (4) qui est fixé à un second
boîtier (8) et qui est monté dans le connecteur
femelle, le second boîtier étant monté dans le
premier boîtier, dans laquelle :

le connecteur femelle a une partie de con-
ducteur central (3a), une partie de conduc-
teur externe tubulaire (3b) qui entoure con-
centriquement la partie de conducteur cen-
tral, et une partie convexe côté connecteur
femelle (3d) qui s’étend dans un sens cir-
conférentiel du connecteur et est formée sur
une partie d’extrémité supérieure de la par-
tie de conducteur externe ;
le connecteur mâle a une pluralité de parties
de contact internes (4a) qui font contact
avec une surface périphérique externe de
la partie de conducteur central quand le
connecteur mâle est monté dans le connec-
teur femelle, une pluralité de parties de con-
tact externes (4b) qui s’étendent dans un
sens axial du connecteur sur une surface
périphérique externe de la partie de con-
ducteur externe avec des intervalles entre
elles, et des parties convexes côté connec-
teur mâle (4e) qui sont formées sur les par-
ties de contact externes ;

caractérisée en ce que
les parties convexes côté connecteur mâle sont dé-
plaçables librement dans le sens axial du connecteur
lorsque leur surface est en contact avec la surface
périphérique externe de la partie de conducteur
externe ; et
un espacement est formé entre le premier boîtier et
le second boîtier, au niveau d’une section de mon-
tage du premier boîtier et du second boîtier, dans un
sens orthogonal à un axe du connecteur femelle ; et
le second boîtier est assemblé avec le premier boî-
tier en-deçà d’une distance dans laquelle le second
boîtier est déplaçable librement dans le sens axial
du connecteur.

2. Structure de connecteur selon la revendication 1,
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dans laquelle, après que le connecteur femelle et le
connecteur mâle sont montés ensemble dans un état
coaxial, l’état étant maintenu, le premier boîtier et le
second boîtier sont fixés l’un à l’autre.

3. Structure de connecteur selon la revendication 1,
dans laquelle le premier boîtier permet d’y loger une
unité (7), et le premier boîtier a une ouverture (6b)
qui permet d’insérer l’unité à l’intérieur de celui-ci.

4. Structure de connecteur selon la revendication 3,
dans laquelle le second boîtier a une partie de gui-
dage (8a) qui est montée dans l’ouverture, et la partie
de guidage est montée dans l’ouverture de telle sorte
que l’ouverture soit fermée par le second boîtier.

5. Appareil photographique comprenant la structure de
connecteur selon la revendication 1, dans lequel une
unité d’objectif (7) est logée dans le premier boîtier.

11 12 
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