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(54) CONNECTOR

(57) Provided is a connector effectively capable of
reducing the possibility of short-circuiting and electrical
discharge between a conductive member and circuit
boards or contacts when a first connector and a second
connector are connected even when the entire connector
is low in profile.

A solution is provided in which the conductive mem-
ber 55 is positioned between the first circuit board and
the second circuit board when the first contacts 50 and

the second contacts 25 are mounted to the circuit pattern
of the first circuit board 60 and the circuit pattern of the
second circuit board 31, respectively, and the outer pe-
ripheral wall 38 of the first insulator 36 includes the con-
ductive-member shield portions 38a1 and 38a2, posi-
tioned between the conductive member and the first cir-
cuit board together with the tail portions 51 of the first
contacts, and/or between the second circuit board and
the conductive member.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a connector
which allows circuit boards to be mutually connected and
to which countermeasures against noise have been tak-
en.

BACKGROUND ART

[0002] Electronic apparatuses and electrical appara-
tuses, such as desktop PCs (personal computers), laptop
computers and tablet computers, generally contain a cir-
cuit board on which electronic components are mounted
and another circuit board on which other electronic com-
ponents are mounted.
[0003] A connector disclosed in Patent Literature 1 is
a connector for use in connecting such two circuit boards
to each other and includes a receptacle connector mount-
ed on a circuit board (first circuit board / rigid board) and
a plug connector mounted on another circuit board (sec-
ond circuit board / rigid board).
[0004] The receptacle connector is provided with a re-
ceptacle insulator and a plurality of receptacle contacts.
The receptacle insulator is provided with an annular outer
peripheral wall and a fitting recess which is formed inside
the outer peripheral wall. The plurality of receptacle con-
tacts are made to be supported by the receptacle insu-
lator while being arranged in the lengthwise direction of
the receptacle connector. Each receptacle contact is pro-
vided with a tail portion, which is mounted onto a circuit
pattern formed on the mounting surface of the first circuit
board and a contact portion which is positioned in the
fitting recess of the receptacle insulator.
[0005] On the other hand, the plug connector is pro-
vided with a plug insulator and a plurality of plug contacts.
The plug insulator is provided with an annular pro jecting
fitting portion which can be fitted into the aforementioned
fitting recess. Each plug contact is provided with a tail
portion which is mounted to a circuit pattern on the mount-
ing surface of the second circuit board and a contact por-
tion which is integral with the projecting fitting portion of
the plug insulator.
[0006] Fitting (connecting) the projecting fitting portion
of the plug connector into (to) the fitting recess of the
receptacle connector causes the contact portion of each
plug contact to come into contact with the contact portion
of an associated receptacle contact and causes the first
circuit board and the second circuit board to become par-
allel to each other. In addition, the electronic components
mounted on the first circuit board and the electronic com-
ponents mounted on the second circuit board are mutu-
ally electrically connected.
[0007] In recent electronic apparatuses and electrical
apparatuses, an increase in information volume and
higher communication speeds have progressed consid-
erably, so that taking countermeasures against noise in

the apparatuses has become a key issue. Accordingly,
there has been a strong desire to improve the resistance
to noise with respect to the connector and to suppress
noise about the periphery of the connector.
[0008] Hence, the receptacle connector disclosed in
Patent Literature 1 is equipped with a conductive member
(shieldmember) made of metal which is provided on the
outer peripheral surface of the receptacle insulator to
cover this outer peripheral surface.
[0009] This conductive member is electrically continu-
ous with a ground pattern formed on the first circuit board.
Therefore, external noise entering the receptacle con-
tacts of the receptacle connector (and the plug contacts)
and the leakage of noise from the receptacle contacts
(and the plug contacts) to the outside can be reduced.

CITATION LIST

PATENT LITERATURE

[0010] Patent Literature 1: Japanese Unexamined Pat-
ent Publication No. 2013-140755

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM

[0011] In recent years, the distance between mutually
facing surfaces of a first circuit board and a second circuit
board has been reduced due to the slimming of the con-
nector has progressed due to the slimming of electronic
apparatuses and electrical apparatuses. Therefore, the
distances from the conductive member to the first circuit
board and the second circuit board, and the distance from
the conductive member to the tail portions of the recep-
tacle contacts, have reduced.
[0012] Accordingly, in the case where the tail portions
of the receptacle contacts are soldered onto the mounting
surface of the first circuit board or minute foreign particles
such as dust or the like are adhered to the same mounting
surface or tail portions, there is a possibility of (electrical)
short-circuiting occurring between the conductive mem-
ber and each of the first and second circuit boards (the
circuit patterns thereof) and between the conductive
member and the tail portions of the receptacle contacts
via solder or foreign particles.
[0013] Furthermore, before the receptacle connector
and the plug connector are mutually connected, some-
times static electricity which has flowed to the plug con-
nector from hands of a worker, etc., is intentionally dis-
charged to the first circuit board (to the ground pattern
thereof) from the conductive member by bringing a metal
member (e.g., a metal fitting for fixing the plug insulator
to the second circuit board), on the plug connector side,
into contact with the conductive member. This causes
the static electricity to flow into the receptacle contacts
and the circuit pattern of the first circuit board, thus mak-
ing it possible to prevent the electronic components, etc.,
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which are connected to the first circuit board (and the
second circuit board), from being electrostatically dam-
aged by static electricity.
[0014] However, when the distance from the conduc-
tive member to the tail portions of the receptacle contacts
is small, there is a possibility of electrical discharge oc-
curring between the conductive member and the tail por-
tions of the receptacle contacts, and accordingly, there
is a possibility of the aforementioned static electricity
flowing into the receptacle contacts and the circuit pattern
of the first circuit board.
[0015] In recent years, the distance between the first
circuit board and the second circuit board (the height of
the connector in an engaged state) has been reduced to
1 mm or less (the distance between the conductive mem-
ber and the tail portions has also been extremely re-
duced) when the receptacle connector and the plug con-
nector are mutually connected, and accordingly, the pos-
sibility of the above described problems ("short-
circuiting" and "electrostatic discharge damage") occur-
ring have increased.
[0016] The present invention provides a connector that
is effectively capable of reducing the possibility of short-
circuiting and electric discharge occurring between the
conducted member and the circuit boards or the contacts
when the first connector and the second connector are
mutually connected, even in the case where the entire
connector is configured to have a low profile.

SOLUTION TO PROBLEM

[0017] The connector according to the present inven-
tion is characterized by a connector including a first con-
nector including a first insulator which has an annular
outer peripheral wall and a fitting recess formed inside
the outer peripheral wall, a plurality of first contacts which
are supported by the first insulator and each have a first
contact portion that is positioned in the fitting recess and
a tail portion that is mountable to a circuit pattern of the
first circuit board, and a conductive member supported
by the first insulator; and a second connector including
a second insulator which has an annular projecting fitting
portion capable of being fitted into the fitting recess, and
a plurality of second contacts which are supported by the
second insulator, are mountable to a circuit pattern of the
second circuit board and each have a second contact
portion which comes in contact with the first contact por-
tion when the projecting fitting portion is fitted into the
fitting recess. The conductive member is positioned be-
tween the first circuit board and the second circuit board
when the first contacts and the second contacts are
mounted to the circuit pattern of the first circuit board and
the circuit pattern of the second circuit board, respective-
ly. The outer peripheral wall includes a conductive-mem-
ber shield portion which is positioned between the con-
ductive member and the first circuit board together with
the tail portion and/or between the second circuit board
and the conductive member.

[0018] The conductive-member shield portion can in-
clude a first shield portion positioned between the con-
ductive member and the first circuit board together with
the tail portion; and a second shield portion positioned
between the second circuit board and the conductive
member.
[0019] The conductive member can include an outer
peripheral-side shield member which covers an outer pe-
ripheral surface of the outer peripheral wall.

ADVANTAGEOUS EFFECTS OF THE INVENTION

[0020] After the tail portions of the first contacts of the
first connector are mounted to the first circuit board (to
the circuit pattern thereof) and second contacts of the
second connector are mounted to the second circuit
board (to the circuit pattern thereof), fitting the projecting
fitting portion of the second insulator into the fitting recess
of the first insulator causes the first contacts and the sec-
ond contacts to be electrically continuous with each oth-
er.
[0021] In the case where the connector is configured
to have a low-profile structure, the distance from the con-
ductive member to the first circuit board and the tail por-
tions and the distance from the conductive member to
the second circuit board (at least one of the former dis-
tance and the latter distance) become small.
[0022] However, since the outer peripheral wall of the
first insulator is equipped with the conduct ive-member
shield portion that is positioned between the conductive
member and each of the first circuit board and the tail
portions, and (or) between the second circuit board and
the conductive member, the possibility of short-circuit
and electric discharge occurring between the connective
member and the first circuit board, the second circuit
board and/or the tail portions can be effectively reduced
when the first connector and the second connector are
mutually connected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

FIG. 1 is a perspective view of a receptacle connector
and a plug connector of an embodiment according
to the present invention in a separated state, viewed
from above.
FIG. 2 is a perspective view of the receptacle con-
nector and the plug connector in a separated state,
viewed from below.
FIG. 3 is a perspective view of the receptacle con-
nector and the plug connector in a connected state,
viewed from above.
FIG. 4 is an exploded perspective view of the recep-
tacle connector, viewed from above.
FIG. 5 is an exploded perspective view of the recep-
tacle connector, viewed from below.
FIG. 6 is a plan view of the connector.
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FIG. 7 is a cross sectional view taken along the line
VII-VII shown in FIG. 6, viewed in the direction of the
appended arrows.
FIG. 8 is a cross sectional view taken along the line
VIII-VIII shown in FIG. 6, viewed in the direction of
the appended arrows.
FIG. 9 is a cross sectional view taken along the line
IX-IX shown in FIG. 6, viewed in the direction of the
appended arrows.
FIG. 10A is a cross sectional view of a side portion
of a first modified embodiment, taken at the same
position as the cross section shown in FIG. 7 and
FIG. 10B is a cross sectional view of a side portion
of a second modified embodiment, taken at the same
position as the cross section shown in FIG. 7.
FIG. 11 is a perspective view of a shell of a third
modified embodiment.

DESCRIPTION OF EMBODIMENTS

[0024] An embodiment according to the present inven-
tion will be hereinafter discussed with reference to the
attached drawings. In the following descriptions, forward
and rearward directions, leftward and rightward direc-
tions, and upward and downward directions are deter-
mined with reference to the directions of the arrows
shown in the drawings.
[0025] The present embodiment of the connector 10
is provided with a plug connector 15 and a receptacle
connector 35.
[0026] First the detailed structure of the plug connector
15 (second connector) will be hereinafter discussed with
reference mainly to FIGS. 1 and 2.
[0027] The plug connector 15 is provided with a plug
insulator 16, a plurality of plug contacts 25 (second con-
tacts) and two metal fittings 28, which constitute major
elements of the plug connector 15.
[0028] The plug insulator 16 is formed from electrically-
insulative andheat-resistant synthetic resin and is
shaped into a tabular member extending in the leftward
and rightward directions. The plug insulator 16 is provid-
ed with a top plate portion 17 which constitutes the top
of the plug insulator 16 and a projecting fitting portion 18,
having the shape of an annular wall, which projects down-
ward from the entire outer edge of the lower surface of
the top plate portion 17. The space formed between the
top plate portion 17 and the projecting fitting portion 18
forms an engaging recess 19. A plurality of contact fixing
grooves 21 are formed in each of the front and rear walls
of the projecting fitting portion 18. The contact fixing
grooves 21 are arranged in the leftward and rightward
directions and each of which is formed into a substantially
U-shaped in cross section, extending from one side
(front/rear side) to the other side (rear/front side) of the
wall (the front/rear wall of the projecting fitting portion 18)
across the lower end of the wall (see FIG. 7). In addition,
left and right metal fitting member fixing recesses 22 are
formed on the upper surfaces of the left and right ends

of the projecting fitting portion 18 to be recessed down-
ward, respectively (see FIG. 9).
[0029] Each plug contact 25 is made of sheet copper
alloy (for example, phosphor bronze, beryllium copper,
titanium copper or Corson copper) having spring elastic-
ity, and is formed into the shape as shown in the drawings
by stamp forming. The surface of each plug contact 25
is coated with plating such as tin-plating or gold-plating.
Each plug contact 25 is provided with a contact portion
26 (second contact portion) and a tail portion 27. The
contact portion 26 constitutes the inner part of the sub-
stantially U-cross-sectional shaped body of the plug con-
tact 25 and extends in the upward and downward direc-
tions, and the tail portion 27 extends substantially hori-
zontally from the upper end of the outer part of the body
of the plug contact 25.
[0030] The plug contacts 25 are fixed to the plug insu-
lator 16 by being fitted (press-fitted) into the contact fixing
grooves 21 from below, respectively (see FIGS. 1, 2, 7,
etc.).
[0031] Each plug-side metal fitting 28 is formed into
the shape shown in the drawings by stamping a metal
plate, and a pair of tail portions 29 which are positioned
substantially horizontally are formed on the upper end of
each plug-side metal fitting 28.
[0032] Each plug-side metal fitting 28, in a fixed state,
has been press-fitted into the associated metal fitting
member fixing recess 22 from above, and each tail por-
tion 29 projects upward from the upper surface of the
plug insulator 16.
[0033] The plug connector 15 that has the above de-
scribed configuration is mounted to a mounting surface
formed on one side of a circuit board 31 (rigid board/
second circuit board; see FIGS. 1 and 7 through 9). Spe-
cifically, the tail portion 27 of each plug contact 25 is
soldered to a circuit pattern (not shown) formed on the
mounting surface (lower surface) of the circuit board 31,
and the pair of tail portions 29 of each plug-side metal
fitting 28 are soldered to a ground pattern (not shown)
formed on the same mounting surface of the circuit board
31 (i.e., are connected using a so-called straight (ST)
connection). In addition to the plug connector 15, elec-
tronic components (e.g., a module for high-performance,
a semi-conductor, a large-capacity memory, etc.) are
mounted onto the mounting surface of the circuit board
31.
[0034] The detailed structure of the receptacle connec-
tor 35 (first connector) will be hereinafter discussed with
reference to FIGS. 1 through 6.
[0035] The receptacle connector 35 is provided with a
receptacle insulator 36 (first insulator), a plurality of re-
ceptacle contacts 50 (first contacts) and two shells 55
(conductive members), which constitute major elements
of the receptacle connector 35.
[0036] The receptacle insulator 36 is formed from elec-
trically-insulative and heat-resistant synthetic resin by in-
jection molding (specifically by insert molding as will be
discussed later) and is shaped into a member extending
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in the leftward and rightward directions. The receptacle
insulator 36 is provided with a bottom plate portion 37
which constitutes the bottom part of the receptacle insu-
lator 36, an outer peripheral wall 38 which is formed as
an annular wall protrudes upward from the entire periph-
eral edge of the upper surface of the bottomplate portion
37, and a projecting engaging portion 39 which projects
upward from the upper surface of the bottom plate portion
37. The projecting engaging portion 39 that is spaced
circumferentially inwards from the outer peripheral wall
38 extends linearly in the leftward and rightward direc-
tions. The space formed between the outer peripheral
wall 38 and the projecting engaging portion 39 constitutes
an annular fitting recess 40.
[0037] The outer peripheral wall 38, except for the
front, the rear and both the left and right ends thereof,
includes a front wall 38a and a rear wall 38b. As shown
in the drawings, the front surface of the front wall 38a is
positioned one step behind the portions of the outer pe-
ripheral wall 38 that are positioned on both the left and
right sides of the front wall 38a, and the rear surface of
the rear wall 38b is positioned one step in front of the
portions of the outer peripheral wall 38 that are positioned
on both the left and right sides of the rear wall 38b. A
plurality of contact fixing grooves 42 (the number of which
is identical to that of the plug contacts 25) are formed in
each of the rear surface of the front wall 38a and the front
surface of the rear wall 38b; the plurality of contact fixing
grooves 42 are arranged in the leftward and rightward
directions and are each formed extending in the upward
and downward directions. In addition, deformation allow-
ing grooves 43 which are continuous with the contact
fixing grooves 42 of the front wall 38a are formed on the
portions of the receptacle insulator 36 which extend over
the following two surfaces: the bottom surface of the bot-
tom plate portion 37 that is positioned immediately in front
of the projecting engaging portion 39, and the front sur-
face of the projecting engaging portion 39. Likewise, de-
formation allowing grooves 43 which are continuous with
the contact fixing grooves 42 of the rear wall 38b are
formed on the portions of the receptacle insulator 36
which extend over the following two surfaces: the bottom
surface of the bottomplate portion 37 that is positioned
immediately behind the projecting engaging portion 39,
and the rear surface of the projecting engaging portion
39 (see FIGS. 5 and 7).
[0038] Each receptacle contact 50 is made of the same
material as each plug contact 25 and is formed in a similar
manner to each plug contact 25. Each receptacle contact
50 is provided with a substantially horizontal tail portion
51, a fixed portion 52 which extends upward from the
inner end of the tail portion 51 and a resilient contact
portion 53 (first contact portion), which is substantially S-
shaped and is continuous with the upper end of the fixed
portion 52.
[0039] Each receptacle contact 50 is inserted into one
contact fixing groove 42 and the associated deformation
allowing groove 43 from below the receptacle insulator

36, and the fixed portion 52 is press-fitted into (fixed to)
the contact fixing groove 42. Fixing the receptacle con-
tacts 50 (the fixed portions 52) to the receptacle insulator
36 (the contact fixing grooves 42) causes the resilient
contact portions 53 to be spaced from the inner surfaces
of the deformation allowing grooves 43, thus allowing the
resilient contact portions 53 to be resiliently deformed
inside the deformation allowing grooves 43 (see FIG. 7).
In addition, the tail portion 51 of each receptacle contact
50 is positioned below the lower surface of the bottom
plate portion 37 (see FIGS. 1 through 3, etc.).
[0040] The shapes of the front and rear pair of shells
55 are in forward-and-rearward symmetry to each other.
Each shell 55 is formed of a metal plate (conductive ma-
terial) by press-forming and is provided with an outer cir-
cumferential-side shield portion 56 which extends in the
leftward and rightward directions and has the same left-
ward/rightward length as the front wall 38a and the rear
wall 38b. The outer circumferential-side shield portion 56
is provided at each of the left and right ends thereof with
a fixed portion 57 which has a substantially L-shape in a
plan view and is greater in width in the upward and down-
ward directions than the outer circumferential-side shield
portion 56. At the lower end of each fixed portion 57 is
formed a tail portion 58 which is provided at a position
lower than the position of the lower surface of the outer
circumferential-side shield portion 56.
[0041] The front and rear shells 55, except the tail por-
tions 58 of the fixed portions 57 and the outer peripheral
surfaces of the outer circumferential-side shield portions
56, are embedded in the receptacle insulator 36. Specif-
ically, the receptacle insulator 36 and each shell 55 are
integrated by molding the receptacle insulator 36 with
each shell 55 by insert molding. On the other hand, the
outer circumferential-side shield portion 56 of the front
shell 55 covers the front surface of the front wall 38a
while the outer circumferential-side shield portion 56 of
the rear shell 55 covers the rear surface of the rear wall
38b (the outer circumferential-side shield portions 56 of
the front and rear shells 55 are in contact with the front
and rear walls 38a and 38b, respectively).
[0042] An upper shield portion 38a1 (conductive-mem-
ber shield portion) (second shield portion) and a lower
shield portion 38a2 (conductive-member shieldportion)
(first shieldportion) which project forward are formed at
the upper edge and the lower edge of the front wall 38a
across the length of the front wall 38a, respectively, when
the receptacle insulator 36 is formed by insert molding
(injection molding). Likewise, an upper shield portion
38b1 (conductive-member shield portion) (second shield
portion) and a lower shield portion 38b2 (conductive-
member shield portion)(first shield portion) which project
rearward are formed at the upper edge and the lower
edge of the rear wall 38b across the length of the rear
wall 38b, respectively, when the receptacle insulator 36
is formed by insert molding (injection molding). In addi-
tion, as shown in FIGS. 3, 7 and 8, the upper shield portion
38a1 and the lower shield portion 38a2 are positioned
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on (comes in contact with) the upper and lower surfaces
of the outer circumferential-side shieldportion 56 of the
front shell 55, respectively, and the upper shield portion
38b1 and the lower shield portion 38b2 are positioned
on (comes in contact with) the upper and lower surfaces
of the outer circumferential-side shield portion 56 of the
rear shell 55, respectively. Additionally, the lower shield
portion 38a2 is positioned immediately above the tail por-
tions 51 of the front receptacle contacts 50 and the lower
shield portion 38b2 is positioned immediately above the
tail portions 51 of the rear receptacle contacts 50.
[0043] By soldering the tail portion 51 of each recep-
tacle contact 50 to a circuit pattern (not shown) formed
on the mounting surf ace of a circuit board 60 (rigid board/
first circuit board), having the shape of a plate parallel
(or substantially parallel) to the circuit board 31, and by
soldering the tail portions 58 to a ground pattern formed
on the same mounting surface of the circuit board 60,
the receptacle connector 35 that has the above described
configuration is fixed (mounted) onto the circuit board 60
(see FIGS. 7 through 9) (what is called a straight (ST)
connection). In addition to the receptacle connector 35,
electronic components (e.g., a CPU, a controller, a mem-
ory, etc.) are mounted onto the mounting surface of the
circuit board 60.
[0044] The plug connector 15 and the receptacle con-
nector 35 that have the above described configurations
are mutually connected in a manner which will be dis-
cussed hereinafter. First, as shown in FIGS. 1 and 2, the
plug connector 15 and the receptacle connector 35 are
made to face each other in the upward and downward
directions with the positions of the plug connector 15 and
the receptacle connector 35 aligned in the forward/rear-
ward direction and the leftward and rightward directions.
Subsequently, the plug connector 15 is brought down to
fit the projecting fitting portion 18 into the fitting recess
40 and to fit the engaging recess 19 onto the engaging
protrusion 39 (see FIGS. 7 through 9). Thereupon, the
contact portion 26 of each plug contact 25 comes into
contact with the resilient contact portion 53 of the asso-
ciated receptacle contact 50 while resiliently deforming
the resilient contact portion 53 of the associated recep-
tacle contact 50; accordingly, electrical continuity is es-
tablished between the circuit boards 31 and 60 via the
plug contacts 25 and the receptacle contacts 50.
[0045] In addition, the outer circumferential-side shield
portions 56 and the fixed portions 57 of the front and rear
shells 55 are positioned on the outer circumferential side
of each plug contact 25 and each receptacle contact 50.
Accordingly, the front and rear shells 55 can prevent ex-
ternal noise from entering each plug contact 25 and each
receptacle contact 50 and prevent noise from externally
leaking from each plug contact 25 and each receptacle
contact 50 (the shells 55 exhibit its shielding capability).
Therefore, this makes it possible to conduct high-speed
communications of (large volume of) information be-
tween the aforementioned electronic components (e.g.,
a module for high-performance, a semi-conductor, a

large-capacity memory, etc.) which are mounted on the
circuit board 31 and the aforementioned electronic com-
ponents (e.g., a CPU, a controller, a memory, etc.) which
are mounted on the circuit board 60.
[0046] In addition, the upper surface of the outer cir-
cumferential-side shield portion 56 is not exposed be-
cause the upper shield portions 38a1 and 38b1 are
formed on the receptacle insulator 36. Accordingly, when
the plug connector 15 is fitted into the receptacle con-
nector 35, neither the plug contacts 25 nor the projecting
fitting portion 18 comes into contact with the outer cir-
cumferential-side shield portion 56, so that there is no
possibility of either the plug contacts 25 or the projecting
fitting portion 18 being scratched or caught by the outer
circumferential-side shield portion 56. Accordingly, the
shells 55 exhibit its shielding capability within the con-
nector 10, while the plug connector 15 and the receptacle
connector 35 can be smoothly fitted to and engaged with
each other.
[0047] Additionally, since the present embodiment of
the connector 10 (the plug connector 15 and the recep-
tacle connector 35) has a low-profile structure, upon the
plug connector 15 and the receptacle connector 35 being
mutually connected, the distance (distance in the upward
and downward directions) between the mutually facing
surfaces of the circuit boards 31 and 60 is small, the
distance from the outer circumferential-side shield por-
tion 56 of each shell 55 to the lower surface of the circuit
board 31 is small, and also both the distance from the
outer circumferential-side shield portion 56 of each shell
55 to the upper surface of the circuit board 60 and the
distance from the outer circumferential-side shield por-
tion 56 of each shell 55 to the tail portion 51 of each
receptacle contact 50 are small. Specifically, when the
distance between the mutually facing surfaces of the cir-
cuit boards 31 and 60 (the height of the connector 10 in
an engaged state) is 0.6 mm and the thickness (upward
and downward dimensions) of the outer circumferential-
side shieldportions 56 is 0.28 mm, the distance from the
outer circumferential-side shield portion 56 of each shell
55 to the lower surface of the circuit board 31 is set at
0.16 mm, the distance from the outer circumferential-side
shield portion 56 of each shell 55 to the upper surface of
the circuit board 60 is set at 0.16 mm, the distance be-
tween the outer circumferential-side shield portion 56 of
each shell 55 and the tail portions 51 of the associated
(front or rear) receptacle contacts 50 is set at 0.1 mm,
and the thickness of the lower shield portion 38a2 and
the thickness of the lower shield portion 38b2 is set at
0.05 mm.
[0048] Whereas, the receptacle insulator 36 is provid-
ed with the upper shield portion 38a1 and the upper shield
portion 38b1, which are positioned between the circuit
board 31 and the outer circumferential-side shield por-
tions 56, and the lower shield portion 38a2 and the lower
shield portion 38b2, which are positioned between the
outer circumferential-side shield portions 56 and the cir-
cuit board 60 together with the tail portions 51. Therefore,
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there is substantially no possibility of (electrical) short-
circuiting occurring between the circuit board 31 and the
outer circumferential-side shield portions 56, or between
the circuit board 60 (the circuit pattern thereof) and the
outer circumferential-side shield portions 56, and be-
tween the outer circumferential-side shield portions 56
and the tail portions 51 of the receptacle contacts 50 via
the aforementioned solder applied to the tail portions 51
and/or minute foreign particles adhered to the mounting
surfaces of the circuit boards 31 and 60 or the tail portions
51.
[0049] When the plug connector 15 and the receptacle
connector 35 are mutually connected, sometimes a tech-
nician may intentionally make static electricity which has
flowed to the plug connector 15 from his/her hands, etc.,
flow to the aforementioned ground pattern of the circuit
board 60 from the outer circumferential-side shield por-
tions 56 by bringing the plug-side metal fittings 28 of the
plug connector 15 into contact with the outer circumfer-
ential-side shield portions 56. In the present embodiment,
the distance from the outer circumferential-side shield
portions 56 of the shells 55 to the tail portions 51 of the
receptacle contacts 50 is small, as described above.
However, since the receptacle insulator 36 is provied with
the lower shield portions 38a2 and 38b2 that are posi-
tioned between the tail portions 51 and the outer circum-
ferential-side shield portions 56, respectively, the possi-
bility of static electricity that has flowed to the outer cir-
cumferential-side shield portions 56 from the plug con-
nector 15 being discharged to the tail portions 51 from
the outer circumferential-side shield portions 56 is small.
[0050] Therefore, the possibility of electronic compo-
nents, etc., which are connected to the circuit board 60
(and the circuit board 31), being damaged by electrostatic
discharge, when static electricity that has traveled to the
outer circumferential-side shield portions 56 is dis-
charged to the receptacle contacts 50 (and the afore-
mentioned circuit pattern of the circuit board 60), is small.
[0051] Although the present invention has been de-
scribed based on each of the above illustrated embodi-
ments, the present invention is not limited solely to these
particular embodiments; various modifications to the
above illustrated embodiments are possible.
[0052] For instance, it is possible to omit the upper
shield portions 38a1 and 38b1 from the receptacle insu-
lator 36 as shown in the first modified embodiment shown
in FIG 10A, and it is possible to omit the lower shield
portions 38a2 and 38b2 from the receptacle insulator 36
as shown in the second modified embodiment shown in
FIG 10B.
[0053] In addition, as shown in the third modified em-
bodiment shown in FIG. 11, each shell 55’ can be formed
as two members: split-shells 55A and 55B that are split
in the leftward and rightward directions (or formed of more
than two members). Additionally, though not shown in
the drawings, each shell 55 can be formed of a plurality
of members which are separated in the upward and
downward directions.

[0054] Furthermore, one of the front and rear shells 55
(55’) can be omitted.
[0055] Furthermore, the outer circumferential-side
shield portions 56 can be embedded in the receptacle
insulator 36.
[0056] In addition, it is possible to provide the plug in-
sulator 16 (first insulator) of the plug connector 15 (first
connector) with shells (conductive members) and to not
provide the receptacle insulator 36 (second insulator) of
the receptacle connector 35 (second connector) with
shells (conductive members) (in this modified embodi-
ment, the circuit board 31, the circuit board 60, each up-
per shield portion 38a1 and each lower shieldportion
38a2 correspond to the "first circuit board", the "second
circuit board", the "first shield portion" and the "second
shield portion", respectively). In this case, it is desirable
to provide the plug insulator 16 with an outer peripheral
wall which is positioned on the outer circumferential side
of the projecting fitting portion 18, to make the width of
this outer peripheral wall (between the front and rear sur-
faces thereof) in the forward and rearward directions
greater than the width of the receptacle insulator 36, to
fit the outer peripheral wall 38 (which corresponds to the
projecting fitting portion mentioned in the claims) of the
receptacle insulator 36 into the fitting recess formed on
the plug insulator 16 between the projecting fitting portion
18 and the aforementioned outer peripheral wall, and to
position the shells provided on the plug insulator 16 on
the outer circumferential side of the plug contacts 25 (first
contacts) and the receptacle contacts 50 (second con-
tacts). In other words, it is essential to have the plug con-
tacts 25 and the receptacle contacts 50 surrounded by
the shells (to position the plug contacts 25 and the re-
ceptacle contacts 50 on the inside of the shells) in an
engaged state between the plug connector 15 and the
receptacle connector 35 (in which the contact portions
26 that are provided as the first contact portions are in
contact with the resilient contact portions 53 that are pro-
vided as the second contact portions) .
[0057] Additionally, the base material of each shell can
be made of resin, and the surface of this base material
(resin) can be plated or coated with a conductive material.
[0058] Additionally, one of the plug connector 15 and
the receptacle connector 35 can be connected, using a
right angle (RA) connection, to the associated circuit
board. In this case, the shells are positioned on the outer
circumferential side of the other of the plug connector 15
and the receptacle connector 35 (which is connected,
using a straight (ST) connection, to the associated circuit
board), while these shells and the circuit board on the
said other connector side are brought close to each other
in the board thickness direction of the said other circuit
board.
[0059] Additionally, the first circuit board and the sec-
ond circuit board that are not rigid boards (e.g., made as
FPCs (flexible printed circuit boards) can be connected
to the plug connector 15 and the receptacle connector 35.
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INDUSTRIAL APPLICABILITY

[0060] The connector according to the present inven-
tion can effectively reduce the possibility of short-
circuiting and electrical discharge occurring between the
conductive member and the circuit board and/or between
the conductive member and the contacts upon the first
connector and the second connector being mutually con-
nected, even when the entire connector is made low in
profile.

REFERENCE SIGN LIST

[0061]

10 Connector
15 Plug connector (First connector)(Second connec-
tor)
16 Plug insulator (First insulator)(Second insulator)
17 Top plate portion
18 Projecting fitting portion
19 Engaging recess
21 Contact fixing groove
22 Metal fitting member fixing recess
25 Plug contact (First contact)(Second contact)
26 Contact portion (First contact portion)(Second
contact portion)
27 Tail portion
28 Metal fitting
29 Tail portion
31 Circuit board (Second circuit board)(First circuit
board)
35 Receptacle connector (First connector)(Second
connector)
36 Receptacle insulator (First insulator)(Second in-
sulator)
37 Bottom plate portion
38 Outer peripheral wall
38a Front wall
38a1 Upper shield portion (Conductive-member
shield portion)(First shield portion)(Second shield
portion)
38a2 Lower shield portion (Conductive-member
shield portion)(First shield portion)(Second shield
portion)
38b Rear wall
38b1 Upper shield portion (Conductive-member
shield portion)(First shield portion)(Second shield
portion)
38b2 Lower shield portion (Conductive-member
shield portion)(First shield portion)(Second shield
portion)
39 Projecting engaging portion
40 Fitting recess
42 Contact fixing groove
43 Deformation allowing groove
50 Receptacle contact (First contact)(Second con-
tact)

51 Tail portion
52 Fixed portion
53 Resilient contact portion (First contact por-
tion)(Second contact portion)
55 55’ Shell (Conductive member)
55A 55B Split-shell
56 Outer circumferential-side shield portion
57 Fixed portion
58 Tail portion
60 Circuit board (First circuit board) (Second circuit
board)

Claims

1. A connector comprising:

a first connector including a first insulator which
has an annular outer peripheral wall and a fitting
recess formed inside said outer peripheral wall,
a plurality of first contacts which are supported
by said first insulator and each have a first con-
tact portion that is positioned in said fitting re-
cess and a tail portion that is mountable to a
circuit pattern of said first circuit board, and a
conductive member supported by said first in-
sulator; and
a second connector including a second insulator
which has an annular pro jecting fitting port ion
capable of being fitted into said fitting recess,
and a plurality of second contacts which are sup-
ported by said second insulator, are mountable
to a circuit pattern of said second circuit board
and each have a second contact portion which
comes in contact with said first contact portion
when said projecting fitting portion is fitted into
said fitting recess,

wherein said conductive member is positioned be-
tween said first circuit board and said second circuit
board when said first contacts and said second con-
tacts are mounted to said circuit pattern of said first
circuit board and said circuit pattern of said second
circuit board, respectively, and
wherein said outer peripheral wall includes a con-
ductive-member shield portion which is positioned
between said conductive member and said first cir-
cuit board together with said tail portion and/or be-
tween said second circuit board and said conductive
member.

2. The connector according to claim 1, wherein said
conductive-member shield portion comprises:

a first shield portion positioned between said
conductive member and said first circuit board
together with said tail portion; and
a second shield portion positioned between said
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second circuit board and said conductive mem-
ber.

3. The connector according to claim 1 or 2, wherein
said conductive member comprises an outer periph-
eral-side shield member which covers an outer pe-
ripheral surface of said outer peripheral wall.
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