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(54) Electric connector for circuit board and electric connector assembly including the same

(57) An electric connector (10, 50, 210, 310, 350) for
a circuit board, capable of being mounted on a surface
of a circuit board, includes a housing (11, 51) that is ca-
pable of being covered by a tube-shaped or cover-
shaped electrically conductive shield body (90, 190, 290,
390); terminals (30, 70) each having a solder connecting
portion and positioned on a side of the housing (11, 51)
that is to be attached to the circuit board, the solder con-
necting portion being capable of being soldered to the
circuit board; and electrically conductive shield bases
(40, 80) attached to an outer surface of the housing (11,
51). Each shield base (40, 80) includes an attached por-
tion (41, 81), a solder ground portion (42, 82), and a hold-
ing portion (43, 83).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an electric con-
nector for a circuit board and an electric connector as-
sembly including the same.

2. Description of the Related Art

[0002] Japanese Patent No. 3964252 discloses a
tube-shaped shield cover that covers electric connectors
attached to circuit boards around their entire peripheries.
The shield cover according to Japanese Patent No.
3964252 includes a tube-shaped shield cover body,
which surrounds a connector, and contact protrusions
that protrude sideways from an opening edge of the
shield cover body. When, for example, a pair of electric
connectors attached to a circuit board are used, the shield
cover body is disposed so as to surround the periphery
of the connectors that fit together. The contact protru-
sions are in contact with connecting portions of terminals
of the connectors as a result of being simply placed on
the connecting portions without being soldered to the
connecting portions. Japanese Patent No. 3964252 does
not describe how the shield cover body is held. However,
with consideration of the fact that the contact protrusions
are required to be constantly in contact with the connect-
ing portions of the terminals, it is assumed that the shield
cover body is not held by housings of the connectors but
is nipped between circuit boards by only the reaction
force against contact pressure between the contact pro-
trusions on the upper and lower opening edges and the
connecting portions of the terminals while the connectors
are in a state of having been fitted together to form an
assembly.
[0003] However, since the shield cover is held only by
its contact protrusions, when the shield cover receives
an external force, the external force is directly transmitted
to the contact protrusions and the connecting portions of
the terminals with which the contact protrusions are in
contact. Since the contact protrusions are required to
have elasticity, the contact protrusions do not originally
have high strength and the number of contact protrusions
is not large. If an external force has a component in a
direction parallel to surfaces of the circuit boards, the
contact protrusions that are only in contact with the con-
necting portions of the terminals may be displaced with
respect to the connecting portions and, when displaced,
may apply a load, such as a high frictional force or a
scratching force, to the connecting portions, thereby
leading to a contact failure or breakage of the connecting
portions. In addition, when the shield cover receives the
above-described external force, the contact pressure be-
tween multiple contact protrusions and the connecting
portions of the terminals may become uneven, which can

also cause a contact failure. Furthermore, when the
shield cover receives the above-described external
force, not only are the contact protrusions of the shield
cover displaced, but also the shield cover body itself is
displaced from the original position with respect to the
electric connectors. Thus, the shield cover is markedly
unstable because it is displaced every time it receives
an external force.

SUMMARY OF THE INVENTION

[0004] Accordingly, in view of the above circumstanc-
es, it is an object of the present invention to provide an
electric connector for a circuit board and an electric con-
nector assembly including the same, the electric connec-
tor having a simple configuration, being easily handlea-
ble, and including terminals having connecting portions
with which a shield body is not in contact while being in
use so that the connector is free from problems such as
application of a load from the shield body to the connect-
ing portions or displacement of the connection portions.
[0005] An electric connector for a circuit board accord-
ing to an aspect of the invention is capable of being
mounted on a surface of a circuit board. The electric con-
nector includes a housing that is capable of being cov-
ered by a tube-shaped or cover-shaped electrically con-
ductive shield body; terminals each having a solder con-
necting portion and positioned on a side of the housing
that is attached to the circuit board, the solder connecting
portion being capable of being soldered to the circuit
board; and electrically conductive shield bases attached
to an outer surface of the housing. Each of the shield
bases includes an attached portion attached to a portion
of the housing outside of a range within which the termi-
nals are arranged in a direction in which the terminals
are arranged; a solder ground portion that is capable of
being grounded to the circuit board via solder; and a hold-
ing portion that is capable of holding the shield body by
applying a contact pressure to the shield body.
[0006] In the electric connector having the above-de-
scribed configuration of the present invention, shield bas-
es are attached to the housing and each shield base has
a holding portion. Thus, when it is required to attach a
shield body to the electric connector for a circuit board,
the shield body is selectively attachable so as to be held
by the holding portions. The shield body attached to the
electric connector is not in contact with connecting por-
tions of the terminals and thus the terminals do not re-
ceive load. When the shield body is not used, the shield
bases protect and reinforce the outer surfaces of the
housing by being attached to the outer surfaces of the
housing.
[0007] In an aspect of the present invention, the hold-
ing portion of each of the shield bases is an arm-shaped
elastic piece.
[0008] By holding the shield body using elastic pieces
on the inner or outer surface side in this manner, dimen-
sional errors that have occurred during manufacture of
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a shield body or positional errors that have occurred dur-
ing attachment of a shield body can be compensated with
elastic deformation of elastic pieces that hold the shield
body, thereby making designing of a shield body more
flexible. In the case where the shield body held by the
shield bases receives an external force, the force can be
absorbed to some degrees by elastic deformation of the
elastic pieces.
[0009] In an aspect of the invention, the attached por-
tions of the shield bases positioned at the portions of the
housing outside of the range within which the terminals
are arranged in the direction in which the terminals are
arranged are coupled together with a coupling member,
and the coupling member extends in a direction in which
the solder connecting portions of the terminals are ar-
ranged at such portions that the coupling members are
not in contact with the solder connecting portions but are
in contact with or adjacent to a surface of the circuit board.
[0010] By coupling the attached portions on both ends
of the housing via the coupling members to form a single
shield base, handling of the shield base can be facilitated.
In addition, since the coupling members are positioned
adjacent to the connecting portions of the terminals with-
out being in contact with the connecting portions, the con-
necting portions can be protected from the outside with-
out being short-circuited. Furthermore, the coupling
members can be formed so as to help the shield body
and the connector fit to each other, thereby improving
the reliability with which the shield body is held and elec-
tric contact between the coupling members and the shield
body.
[0011] In an aspect of the invention, an electric con-
nector assembly includes a pair of electric connectors
mounted on circuit boards, the two electric connectors
each being the electric connector according another as-
pect of the invention. A shield body is held so as to extend
over the electric connectors.
[0012] In the above configuration of the electric con-
nector assembly, the shield body is held by the holding
portions of the shield bases of the connectors at two dif-
ferent positions along a direction in which the connectors
are fitted to each other, and thus the shield body is stably
held. Naturally, the shield body shields the connectors
against the outside. In addition, the shield body is ground-
ed via the shield bases without any ground terminals.
[0013] In an aspect of the invention, the shield body
covers connecting portions of the electric connectors.
[0014] With this configuration, the shield body shields
the entire region between the circuit boards and the con-
necting portions of the terminals are thus covered by the
shield body without being exposed to the outside. Con-
sequently, the connecting portions are prevented from
receiving an undesired external force or coming into con-
tact with impurities and thus are protected against such
events.
[0015] In an aspect of the invention, a force with which
the shield body is locked to one of the electric connectors
in a direction in which the shield body is removed from

the electric connector is larger than a force with which
the shield body is locked to the other one of the electric
connectors in the direction in which the shield body is
removed from the other electric connector.
[0016] With this configuration, when one of the con-
nectors attached to the circuit board is removed from the
other connector while an electric connector assembly is
being disassembled, the shield body remains being held
on the other connector and thus components can be pre-
vented being scattered.
[0017] As described above, in the present invention,
electrically conductive shield bases are attached to the
outer surfaces of the housing of an electric connector for
a circuit board and a tube-shaped or cover-shaped shield
body can be selectively held by the shield bases. Thus,
when the shield body is attached to the connector, the
shield body is held by the shield bases without coming
into contact with the connecting portions of the terminals.
Consequently, even when an external force is applied to
the shield body, the shield body is securely and firmly
held without causing problems such as a contact failure
between the connecting portions of the terminals and the
circuit board, displacement of contact positions, or a load
exerted on the terminals. When the shield body is not
used, portions of a housing outside of a range in which
the terminals are arranged in the direction in which the
terminals are arranged, which are in most cases end por-
tions of a housing in the direction in which the terminals
are arranged and positioned on the outer surfaces of the
housing and thus are most susceptible to an external
force during handling, can be protected and reinforced
by the shield bases.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 illustrates an electric connector assembly ac-
cording to a first embodiment of the present invention
and is a perspective view in which two connectors
and a shield body are separate from one another
before being assembled together;
Fig. 2 is perspective view of one of the connectors
illustrated in Fig. 1 while shield bases are separately
illustrated;
Figs. 3A and 3B illustrate the state where the con-
nector that is illustrated in Fig. 2 and to which the
shield bases are attached is disposed on a circuit
board and a shield body is fitted on the connector
although illustration of the circuit board is omitted,
where Fig. 3A illustrates the state in perspective and
Fig. 3B illustrates the state in a bottom view;
Fig. 4 illustrates the state where another connector
which is not fitted and connected to the connector
illustrated in Fig. 3 is disposed above the connector
and in which only the shield body is illustrated in a
cross section;
Fig. 5 illustrates an electric connector assembly ac-
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cording to a second embodiment and is a perspec-
tive view in which two connectors and a shield body
are separate from one another before being assem-
bled together;
Fig. 6 is a perspective view of one of the connectors
illustrated in Fig. 5 while a shield base is separate
from the connectors;
Fig. 7 illustrates the state, in a bottom view, where
the connector that is illustrated in Fig. 6 and to which
the shield base is attached is disposed on a circuit
board and a shield body is fitted to the connector
although illustration of the circuit board is omitted;
Figs. 8A and 8B are perspective views of an electric
connector assembly according to a third embodi-
ment, where Fig. 8A illustrates the state before the
connectors are fitted and connected together and
Fig. 8B illustrates the state after the connectors have
been fitted and connected together.
Figs. 9A and 9B are perspective views of a shield
body for a connector assembly illustrated in Figs. 8A
and 8B, where Fig. 9A illustrates only the shield body
such that part of the shield body is cutaway and Fig.
9B is a perspective view of the shield body fitted to
the connector assembly;
Figs. 10A and 10B are perspective views of an elec-
tric connector assembly according to a fourth em-
bodiment, where Fig. 10A illustrates the state before
two connectors are fitted and connected together
and Fig. 10B illustrates the state after the connectors
have been fitted and connected together; and
Figs. 11A and 11B are perspective views of a shield
body for the connector assembly illustrated in Figs.
10A and 10B, where Fig. 11A illustrates only the
shield body such that part of the shield body is cut-
away and Fig. 11B is a perspective view of the shield
body fitted to the connector assembly.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] Referring to the drawings, embodiments of the
present invention will be described below.

First Embodiment

[0020] Fig. 1 illustrates an electric connector assembly
according to a first embodiment in which two electric con-
nectors 10 and 50 fitted together hold a shield body 90
in a state where the connectors 10 and 50 and the shield
body 90 are separate from one another.
[0021] In Fig. 1, the two connectors 10 and 50 posi-
tioned on the lower and upper sides face each other away
from each other in directions in which the connectors 10
and 50 are fitted to each other (upward and downward)
before being fitted together. The connector 10 is a recep-
tacle connector in which a recessed portion 12 is formed
in a housing 11 made of an electrically insulating material.
The connector 50, on the other hand, is a plug connector
in which a protruding portion 52 that is fitted into the re-

cessed portion 12 is provided to a housing 51 made of
an electrically insulating material. The housing 11 of the
receptacle connector 10 holds terminals 30 and shield
bases 40, which will be described below, are attached to
the housing 11. The housing 51 of the plug connector 50
holds terminals 70. Shield bases 80, which have the
same shape as the shield bases 40 and will be described
below, are attached to the housing 51.
[0022] Fig. 2 illustrates the connector 10 in a state
where the shield bases 40 are separated from the hous-
ing 11 before being attached to the housing 11. As illus-
trated in Fig. 1 and Fig. 2, in this embodiment, the housing
11 is divided into two sections, which are a counterpart-
side housing 13 and a board-side housing 14. However,
the housing 11 may be formed as an integrated unit.
[0023] As illustrated in Figs. 1 and 2, the counterpart-
side housing 13 includes the recessed portion 12 in which
a long and narrow opening 12A is formed on a counter-
part-side (upper side in Figs. 1 and 2) so as to receive
the connector 50. A contact portion mount 15 having a
plate shape is positioned in the recessed portion 12 in
an island-like manner. In other words, the recessed por-
tion 12 is formed in the counterpart-side housing 13 such
that a rectangular tube-shaped peripheral space sur-
rounding the island-like contact portion mount 15 is open
to the upper side. Contact portions 31 of terminals 30 are
arranged on both surfaces of the contact portion mount
15 along a longitudinal direction of the opening 12A of
the recessed portion 12.
[0024] The counterpart-side housing 13 has ridge por-
tions 16 that extend vertically on outer surfaces of the
counterpart-side housing 13 near both end portions of
the opening 12A in the longitudinal direction. The coun-
terpart-side housing 13 also has flange-shaped couplers
17 used for joining itself and the board-side housing 14
together. The flange-shaped couplers 17 are located be-
tween lower ends of the ridge portions 16 and the lower
edges of the outer surfaces of the counterpart-side hous-
ing 13 in end portions of the counterpart-side housing 13
in the longitudinal direction so as to come into contact
with the board-side housing 14.
[0025] As illustrated in Fig. 2, the board-side housing
14 has such an external shape that the outer peripheral
shape of the counterpart-side housing 13 at the lower
edge of the counterpart-side housing 13 including the
couplers 17 is extended downward as it is. Thus, the
board-side housing 14 includes a terminal mount 19 (see
Fig. 3B) and end wall portions 20. The terminal mount
19 has outer surfaces on which leg portions 33 of termi-
nals 30, which will be described below, are arranged.
The end wall portions 20 are longer than the terminal
mount 19 in a direction perpendicular to the longitudinal
direction (or longer in a lateral direction). The outer sur-
faces of the end wall portions 20 are located at such
positions that the outer peripheral surfaces of the ridge
portions 16 and the couplers 17 of the counterpart-side
housing 13 are extended downward.
[0026] Each terminal 30 is formed by bending a thin
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metal strip and includes a contact portion 31, a connect-
ing portion 32, and a leg portion 33. The contact portion
31 is located on one end side and comes into contact
with a corresponding one of terminals of the counterpart
connector 50. The connecting portion 32 is located on
the other end side and is connected to a circuit board by
soldering. The leg portion 33 connects the connecting
portion 32 and the contact portion 31 together. The con-
tact portions 31 formed on one end side of the terminals
30 are arrayed on the surfaces of the contact portion
mount 15 disposed in the recessed portion 12 of the coun-
terpart-side housing 13. On the other hand, the connect-
ing portions 32 of the terminals 30 are bent so as to pro-
trude in a direction away from the outer surfaces of the
terminal mount 19 of the board-side housing 14 and are
positioned so as to come into contact with a circuit board
(not illustrated) on which the connector 10 is mounted.
The leg portions 33 that connect the contact portions 31
and the connecting portions 32 together are bent in a
crank form in the middle of the leg portions 33. The bent
portions are positioned at a joint at which the counterpart-
side housing 13 and the board-side housing 14 are fitted
together. The contact portions 31 are formed above the
bent portions and portions of the terminals 30 below the
bent portions are positioned on the surfaces of the ter-
minal mount 19, which are outer surfaces of the board-
side housing 14. Since the terminals 30 themselves are
not mainly related to the present invention, further de-
scription of the terminals 30 are not provided. In other
words, the terminals 30 may be in other forms.
[0027] As illustrated in Fig. 1, shield bases 40 formed
by processing metal plates are attached to the outer pe-
ripheral surfaces of the end wall portions 20 of the board-
side housing 14 located on both end portions in the lon-
gitudinal direction. Each shield base 40 is substantially
U-shaped when viewed in the vertical direction so as to
match the outer peripheral surfaces (three surfaces) of
the corresponding end wall portion 20. Each shield base
40 includes an attached portion 41, solder ground por-
tions 42, and holding portions 43. The attached portion
41 is attached to the outer peripheral surfaces of the cor-
responding end wall portion 20 such that the surfaces of
the attached portion 41 are in contact with the outer pe-
ripheral surfaces. The solder ground portions 42 are con-
nected to a circuit board by soldering. The holding por-
tions 43 hold the shield body 90, which will be described
below. The attached portion 41 is made of a U-shaped
board. As illustrated in Fig. 2, the attached portion 41
includes wedge-shaped attachment legs 41A in both end
portions of the attached portion 41 such that the attach-
ment legs 41A protrude so as to face each other. Each
shield base 40 is attached to the outer surfaces of the
board-side housing 14 by inserting the attachment legs
41A into corresponding slits 21A formed in the board-
side housing 14.
[0028] As illustrated in Fig. 2, the holding portions 43
of the shield base 40 include holding pieces 44 and lock-
ing pieces 45, which are two types of arm-shaped elastic

pieces extending from the attached portion 41 made of
a U-shaped board. The holding pieces 44 are elastic piec-
es formed at multiple positions on the upper edges of
three sides of the U-shaped board, forming the attached
portion 41, so as to extend outward from the upper edges
and then bend downward. On the other hand, the locking
pieces 45 are tongue-shaped elastic pieces formed by
slitting the middle side of the attached portion 41 so as
to be shifted outward. The protruding end of each holding
piece 44 applies a contact pressure to the inner surface
of a tube-shaped shield body 90, which will be described
below. The shield body 90 is held by this contact pres-
sure. On the other hand, the locking pieces 45 function
as holding pieces when locking protrusions 92 of the
shield body 90, which will be described below, are locked
to the locking pieces 45.
[0029] Each shield base 40 also includes solder
ground portions 42, which are small protrusions, at mul-
tiple positions on the lower edge of the attached portion
41 illustrated in Fig. 2. When the connector 10 is placed
on a circuit board, the lower edge of the attached portion
41 comes close to the circuit board. Thus, the surfaces
of the solder ground portions 42 come into contact with
corresponding solder portions of the circuit board and
are fixed thereto by soldering to be grounded.
[0030] As illustrated in Fig. 1, in the connector 50,
which serves as a plug connector, shield bases 80 are
attached to the housing 51 that holds the terminals 70.
The housing 51 is formed by joining a counterpart-side
housing 53, which includes a protruding portion 52, and
a board-side housing 54, which is to be attached to the
circuit board, together.
[0031] Since the connector 50 is fitted into the coun-
terpart connector 10 from above, the connector 50 illus-
trated in Fig. 1 is in a turned upside down position with
respect to the connector 10. The board-side housing 54
is positioned on the upper side and the counterpart-side
housing 53 is positioned on the lower side. The shield
bases 80 are attached to the board-side housing 54.
[0032] The board-side housing 54 and the shield bases
80 of the connector 50 are formed similarly to the board-
side housing 14 and the shield bases 40 of the connector
10. Thus, portions of the connector 50 are denoted by
reference numerals obtained by adding 40 to the num-
bers of the corresponding portions of the connector 10,
and the description of these portions is omitted.
[0033] As illustrated in Fig. 1, the counterpart-side
housing 53 of the connector 50 includes the protruding
portion 52 that protrudes toward the counterpart connec-
tor 10. The protruding portion 52 is rectangular tube-
shaped so as to suitably fit into the recessed portion 12
formed in the connector 10 as a rectangular tube-shaped
peripheral space. In the process of fitting the connectors
to each other, the outer surfaces of the rectangular tube-
shaped protruding portion 52 are guided by the inner sur-
faces of the recessed portion 12 and the inner surfaces
of the protruding portion 52 are guided by the outer sur-
faces of the plate-shaped contact portion mount 15 lo-
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cated in the recessed portion 12 in an island-like manner.
Contact portions (not illustrated) of terminals 70, which
will be described below, are arranged on the inner sur-
faces of the recessed portion 12 of the counterpart-side
housing 53 of the connector 50. The contact portions of
the terminals 70 come into contact with the contact por-
tions 31 of the terminals 30 arranged on the contact por-
tion mount 15.
[0034] The terminals 70 of the connector 50 are formed
by bending thin metal strips in the same manner as in
the case of the terminals 30 of the connector 10. As il-
lustrated in Fig. 1, each terminal 70 includes the contact
portion on one end side and a connecting portion 72 on
the other end side. A crank-shaped bent portion and a
leg portion 73, which are formed between the contact
portion and the connecting portion 72, connect the con-
tact portion and the connecting portion 72 together. Ex-
cept for the contact portion, each terminal 70, in a range
from the bent portion to the connecting portion 72, is
formed in the same manner as the terminal 30 in the
corresponding range. Thus, the connecting portions 72
of the terminals 70 protrude sideways from the leg por-
tions 73 located on the terminal mount 59 (see Fig. 7),
serving as outer surfaces of the board-side housing 54,
at the bottom of the board-side housing 54 (at the top in
Fig. 1). The shield bases 80, which are formed in the
same manner as the shield bases 40 of the connector
10, are attached to the board-side housing 54.
[0035] A shield body 90 is made of metal and substan-
tially rectangular tube-shaped. As illustrated in Fig. 1, the
shield body 90 is hollow throughout in the vertical direc-
tion. In Fig. 1, in order to show the inner surfaces of the
shield body 90, the shield body 90 is illustrated while
being partially cut at middle positions of the upper and
lower openings in the lateral direction, which is perpen-
dicular to the longitudinal direction of the upper and lower
openings.
[0036] The width of the openings, which is a dimension
in the lateral direction, of the shield body 90 on both end
portions in the longitudinal direction is larger than the
width of the openings in the middle portion in the longi-
tudinal direction. Taper edges 90A, which taper inward,
are formed on inner peripheral portions of the upper and
lower openings of the shield body 90 so that the shield
body 90 is smoothly fitted on the connectors 10 and 50.
The shield body 90 may have such uniform inner surfaces
that the cross section of the shield body 90 remains the
same wherever the shield body 90 is cut from the upper
opening to the lower opening. Alternatively, the shield
body 90 may have a locking member on the inner surface
so as to support or hold the connectors. As illustrated in
Fig. 1, examples suitable as such a locking member in-
clude protruding boards 91 and locking protrusions 92.
The protruding boards 91 are disposed on the inner sur-
faces of side walls, which form openings having a large
width, in both end portions in the longitudinal direction
so as to protrude toward each other and face each other
in the lateral direction. The protruding boards 91 come

into contact with end portions of side surfaces of the coun-
terpart-side housing 13 of the connector 10 in the longi-
tudinal direction. The locking protrusions 92 are formed
at the bottom of the end walls so as to be locked to the
lower edges of the shield bases 40 of the connector 10.
An end surface of the protruding board 91, which is at
the end in the direction in which the protruding board 91
protrudes (in the lateral direction of the protruding board
91), is guided by a corresponding side surface of the
counterpart-side housing 13 of the connector 10 to make
the position of the shield body 90 stable. The locking
protrusions 92 are locked to the lower edges of the lock-
ing pieces 45 of the shield bases 40 so as to keep the
shield body 90 joined with the connector 10 against an
upward force with which the shield body 90 is separated
from the connector 10 after being attached to the con-
nector 10. The protruding boards 91 only have to be guid-
ed by the connector 10 positioned on the lower side and
the locking protrusions 92 do not have to be locked to
the connector 50. Thus, the protruding boards 91 and
the locking protrusions 92 only have to be provided so
as to operate in relation to the connector 10.
[0037] The two connectors 10 and 50 according to the
embodiment having the above-described configurations
are attached to circuit boards in the following manner and
coupled with each other using the shield body 90 to form
an electric connector assembly.
[0038] Firstly, the shield bases 40 are attached to the
connector 10 and the shield bases 80 are attached to the
connector 50. For example, regarding the connector 10,
the shield bases 40 are attached to both end wall portions
20 of the board-side housing 14 of the housing 11 illus-
trated in Fig. 2 to make the connector 10 as illustrated in
Fig. 1. Although not illustrated, the shield bases 80 are
attached to the connector 50 in the same manner.
[0039] In this manner, the connector 10 equipped with
the shield bases 40 and the connector 50 equipped with
the shield bases 80 are obtained as illustrated in Fig. 1.
These connectors 10 and 50 are attached to correspond-
ing circuit boards P1 and P5 (also see Fig. 4).
[0040] Then, as illustrated in Fig. 4, the connector 10
mounted on a circuit board P1 is placed such that the
circuit board P1 is positioned on the lower side and the
shield body 90 is fitted on the connector 10 from above
(also see Fig. 3A). When the shield body 90 is fitted on
the connector 10, the holding portions 43 of the shield
bases 40 attached to the connector 10, that is, the holding
pieces 44 formed as elastic pieces apply contact pres-
sure to the shield body 90 using their elasticity and thus
the shield body 90 is held by the holding pieces 44 (also
see Fig. 3B illustrating the holding state from the bottom
surface side of the connector 10). Here, the protruding
boards 91 (see Fig. 4) attached to the inner surfaces of
the shield body 90 come into contact with the side sur-
faces of the counterpart-side housing 13 of the connector
10 so as to make the position of the shield body 90 stable.
The locking protrusions 92 are positioned under the lower
edges of the shield bases 40 and locked to the lower
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edges of the locking pieces 45 of the shield bases 40
against upward force with which the shield body 90 is
removed from the connector 10 so that the shield body
90 is prevented from being removed from the connector
10.
[0041] As illustrated in Fig. 3B, the shield body 90 held
by the holding portions 43 of the shield bases 40 sur-
rounds the periphery of the connector 10 without coming
into contact with the terminals 30 of the connector 10.
[0042] Then, as illustrated in Fig. 4, the connector 50
mounted on a circuit board P2 is brought down toward
the connector 10 from above and fitted into the connector
10. Thus, the protruding portion 52 of the connector 50
is inserted into the recessed portion 12 of the connector
10 and the contact portions of the terminals 30 and 70
of the connectors 10 and 50 come into contact with one
another and are connected to one another. Also in this
case, the shield body 90 is held by the holding portions
83, which are the holding pieces 84 and the locking piec-
es 85, of the shield bases 80 attached to the connector
50. As in the case of the connector 10, the shield body
90 is held by the holding portions 83 but is not in contact
with the terminals 70 of the connector 50.
[0043] Consequently, the shield body 90 surrounds the
entire periphery of the connectors 10 and 50 fitted to-
gether. In terms of the height direction (vertical direction),
the shield body 90 extends over the range between the
positions close to the two circuit boards P1 and P2, there-
by functioning as a substantially perfect shield. If shield
layers were provided on the circuit boards P1 and P2 on
which the connectors 10 and 50 are mounted, shielding
would be securer. Since the shield body 90 is held by the
holding portions 43 and 83 of the shield bases 40 and 80
of the connectors 10 and 50 and is not in contact with
the terminals 30 and 70, the shield does not exert any
adverse effect on the terminals 30 and 70 even when the
shield body 90 receives an external force.

Second Embodiment

[0044] In the first embodiment illustrated in Fig. 1 to
Fig. 4, separate shield bases 40 are attached to the elec-
tric connector 10 on both end sides of the connector 10
and separate shield bases 80 are attached to the electric
connector 50 on both sides of the connector 50. In the
second embodiment, on the other hand, shield bases 40
or 80 attached to both end sides of the connectors 10
and 50 in the first embodiment are coupled together by
coupling members. Thus, one shield base is attached to
one connector.
[0045] In the second embodiment illustrated in Fig. 5,
connector bodies of the connectors 10 and 50 excluding
shield bases 140 and 180, that is, the housings 11 and
51 and the terminals 30 and 70, are the same as those
in the case of the first embodiment. Thus, the same com-
ponents are denoted by the same reference numerals
and are not described again.
[0046] The shield bases 140 and 180 have the same

configuration. As in the case of the first embodiment, the
shield bases 140 and 180 include attached portions 41
and 81, holding portions 43 and 83, and solder ground
portions 42 and 82. In this embodiment, the attached
portions 41 on both sides are coupled together with cou-
pling members 46 so as to form a single shield base 140
and the attached portions 81 on both sides are coupled
together with coupling members 86 so as to form a single
shield base 180. As described above, since the shield
bases 140 and 180 have the same configuration, only
the shield base 140 is described below.
[0047] As illustrated in Fig. 6, each coupling member
46 of the shield base 140 includes bent portions 46A and
a straight portion 46B that extends in a direction in which
the terminals are arranged. The bent portions 46A and
the straight portion 46B are formed so as to protrude in
the lateral direction of the connector 10 beyond a straight
line (imaginary line) connecting ends of the two attached
portions 41 on both end sides of the shield base 140.
These coupling members 46 are positioned substantially
on the surface of the circuit board in the vertical direction
and near the connecting portions 32 of the terminals 30
without being in contact with the connecting portions 32.
[0048] A substantially rectangular tube-shaped shield
body 190 according to the second embodiment and the
shield body 90 illustrated in Fig. 1 are slightly different
only in that the shield body 190 has cutout portions and
protrusions, which are described below.
[0049] As illustrated in Fig. 5, the shield body 190 has
cutout portions 93 on upper and lower opening edges at
such positions as to accept the bent portions 46A of the
shield base 140 and bent portions (not illustrated) of the
shield base 180. The presence of the cutout portions 93
allows the bent portions 46A of the shield base 140 to
cross the shield body 190 when the shield body 190 is
fitted on and held by the connector 10 equipped with the
shield base 140 (see Fig. 7). In other words, when viewed
from above, the attached portions 41 and the holding
portions 43 of the shield base 140 are located inside the
shield body 190 but the straight portions 46B of the cou-
pling members 46 are located outside the shield body
190. The straight portions 46B of the coupling members
46 are positioned so as to be substantially in contact with
the outer surfaces of the shield body 190. The protrusions
94 are formed at multiple positions along the opening
edges of the outer surfaces of the shield body 190 along
which the straight portions 46B of the coupling members
46 extend. Since the straight portions 46B of the coupling
members 46 are in contact with the protrusions 94, the
straight portions 46 can be grounded at a large number
of positions. Multiple soldering protrusions 46C are pro-
vided on the lower edges of the straight portions 46B of
the coupling members 46. The soldering protrusions 46C
are connected, by soldering, to contact portions (not il-
lustrated) of a circuit board on which the connector 10 is
mounted.
[0050] By coupling the two attached portions via the
coupling members to form a single shield base, handling
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of the shield base can be facilitated and portions ground-
ed to the circuit board can be increased. Furthermore,
by holding the shield body also from the outer surface
side, the reliability of holding the shield body is improved
and the shield body can be securely held by the connec-
tors.

Third Embodiment

[0051] In the electric connector assembly according to
each of the first and second embodiments, the circuit
boards P1 and P2 on which the two connectors 10 and
50 are mounted are positioned parallel to each other on
the upper and lower sides. The present invention, how-
ever, is also applicable to a configuration in which the
circuit boards are positioned orthogonal to each other,
that is, a right-angle connector assembly.
[0052] In a third embodiment of the present invention
illustrated in Fig. 8A, a connector 210 disposed on the
circuit board P1 is a right-angle connector. The back sur-
face of the connector 210 is attached to the circuit board
P1 and the counterpart connector 50 is fitted into a re-
cessed portion (not illustrated) that is hollow in the hori-
zontal direction (that is open to the right side in Fig. 8A).
The connector 50 itself is the same as that according to
the first embodiment, but in Figs. 8A and 8B, the circuit
board P2 to which the connector 50 is attached is verti-
cally placed and thus is orthogonal to the circuit board
P1 to which the connector 210 is attached. In this em-
bodiment, the connector 50 on the circuit board P2 is
fitted into the connector 210 on the circuit board P1 from
the right side (see Fig. 8B).
[0053] A shield body 290 according to the third embod-
iment has a shape suitable for covering the connectors
210 and 50 between the circuit boards P1 and P2. Spe-
cifically, the shield body 290 has an L-shaped cross sec-
tion as illustrated in Fig. 9A and covers both end portions
of the connectors 210 and 50 in the longitudinal direction.
The shield body 290 is attached to the connectors 210
and 50 illustrated in Fig. 8B. The shield body 290 is held
such that the inner surfaces of the shield body 290 are
held by the holding portions 43 and 83 of the shield bases
40 and 80 of the connectors 210 and 50. Thus, as illus-
trated in Fig. 9B, the connectors 210 and 50 are shielded
by being completely covered by the shield body 290 be-
tween the circuit boards P1 and P2.

Fourth Embodiment

[0054] In the electric connector assembly according to
each of the first and second embodiments, the circuit
boards P1 and P2 on which the connectors 10 and 50
are respectively mounted are positioned parallel to each
other on the upper and lower sides. In a fourth embodi-
ment illustrated in Fig. 10A, on the other hand, two con-
nectors 310 and 350 are fitted to and connected to each
other while the circuit boards P1 and P2 are arranged on
the same level.

[0055] In the fourth embodiment illustrated in Fig. 10A,
the connector 310 mounted on the circuit board P1 and
the connector 350 mounted on the circuit board P2 are
both right-angle connectors. The back surfaces of the
connectors 310 and 350 are attached to the circuit boards
P1 and P2. The connectors 310 and 350 are fitted to and
connected to each other in the vertical direction (see Fig.
10B) while the circuit boards P1 and P2 are arranged on
the same level such that their counterpart-side edges
abut against or are adjacent to each other.
[0056] A shield body 390 according to the fourth em-
bodiment has a shape suitable for covering the connec-
tors 310 and 350 from above the circuit boards P1 and
P2. Specifically, the shield body 390 has an inverted U-
shaped cross section as illustrated in Fig. 11A and covers
both end portions of the connectors 310 and 350 in the
longitudinal direction. The shield body 390 is attached to
the connectors 310 and 350 illustrated in Fig. 10B. The
shield body 390 is held such that the inner surfaces of
the shield body 390 are held by the holding portions 43
and 83 of the shield bases 40 and 80 of the connectors
310 and 350. In this manner, as in the case of Fig. 11B,
the connectors 310 and 350 are shielded by being com-
pletely covered by the shield body 390 between the circuit
boards P1 and P2.
[0057] Although the shield body and the shield bases
made of metal are described in the embodiments of the
invention, the materials of the shield body and the shield
bases are not limited to metal. Other materials having
predetermined strength may be used instead provided
that at least contact portions in which the shield body and
the shield bases are in contact with each other and sur-
faces of soldered portions are electrically conductive.
Partial use of metal is also possible by plating.

Claims

1. An electric connector (10, 50, 210, 310, 350) for a
circuit board, the electric connector (10, 50, 210, 310,
350) being capable of being mounted on a surface
of a circuit board, the electric connector (10, 50, 210,
310, 350) comprising:

a housing (11, 51) that is capable of being cov-
ered by a tube-shaped or cover-shaped electri-
cally conductive shield body (90, 190, 290, 390);
terminals (30, 70) each having a solder connect-
ing portion and positioned on a side of the hous-
ing (11, 51) that is to be attached to the circuit
board, the solder connecting portion being ca-
pable of being soldered to the circuit board; and
electrically conductive shield bases (40, 80) at-
tached to an outer surface of the housing (11,
51),
wherein each of the shield bases (40, 80) in-
cludes
an attached portion (41, 81) attached to a portion
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of the housing (11, 51) outside of a range within
which the terminals are arranged in a direction
in which the terminals are arranged,
a solder ground portion (42, 82) that is capable
of being grounded to the circuit board via solder,
and
a holding portion (43, 83) that is capable of hold-
ing the shield body (90, 190, 290, 390) by ap-
plying a contact pressure to the shield body (90,
190, 290, 390).

2. The electric connector (10, 50, 210, 310, 350) ac-
cording to Claim 1, wherein the holding portion (43,
83) of each of the shield bases (40, 80) is an arm-
shaped elastic piece.

3. The electric connector (10, 50, 210, 310, 350) ac-
cording to Claim 1 or 2,
wherein the attached portions (41, 81) of the shield
bases (40, 80) positioned at the portions of the hous-
ing (11, 51) outside of the range within which the
terminals (30, 70) are arranged in the direction in
which the terminals (30, 70) are arranged are cou-
pled together with a coupling member (46, 86), and
wherein the coupling member (46, 86) extends in a
direction in which the solder connecting portions of
the terminals are arranged at such portions that the
coupling members (46, 86) are not in contact with
the solder connecting portions but are in contact with
or adjacent to a surface of the circuit board.

4. An electric connector assembly comprising:

a pair of electric connectors mounted on circuit
boards, the electric connectors each being the
electric connector (10, 50, 210, 310, 350) ac-
cording to any one of Claims 1 to 3,
wherein a shield body (90, 190, 290, 390) is held
so as to extend over the electric connectors.

5. The electric connector assembly according to Claim
4, wherein the shield body (90, 190, 290, 390) covers
connecting portions of the electric connectors (10,
50, 210, 310, 350).

6. The electric connector assembly according to Claim
5, wherein a force with which the shield body (90,
190, 290, 390) is locked to one of the electric con-
nectors (10, 50, 210, 310, 350) in a direction in which
the shield body (90, 190, 290, 390) is removed from
the electric connector (10, 50, 210, 310, 350) is larger
than a force with which the shield body (90, 190, 290,
390) is locked to the other one of the electric con-
nectors (10, 50, 210, 310, 350) in the direction in
which the shield body (90, 190, 290, 390) is removed
from the other electric connector (10, 50, 210, 310,
350).
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