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CARD CONNECTOR

REFERENCE TO RELATED APPLICATIONS

[0001] The Present Invention claims priority of prior Japanese Patent Application No. 2008-
298957, entitled “Card Connector,” and filed 25 November 2008, the contents of which is fully

incorporated in its entirety herein.

BACKGROUND OF THE PRESENT INVENTION

[0002] The present invention relates generally to a card connector. Hitherto, an electronic device
or apparatus such as a personal computer, a cellular phone, a PDA (Personal Digital Assistant), a
digital camera, a video camera, a music player, a game machine, or a vehicle navigation device is
provided with a card connector for using a variety of memory cards which includes a SIM
(Subscriber Identity Module) card, a MMC (registered trademark: Multi-Media Card), a SD
(registered trademark: Secure Digital) card, a mini SD (registered trademark) card, an xD-Picture
card (registered trademark), a Memory Stick (registered trademark), a Memory Stick Duo
(registered trademark), a Smart Media (registered trademark), a Trans-Flash memory card, a
micro SD (registered tfademark) card, and the like.

[0003] In recent years, with an increase in a storage capacity of the memory cards, it has been
required to speed up the transmission rate of data between an electronic device or apparatus and
a memory card. In this regard, a technique has been proposed in which a ground plate is
arranged in a card connector in order to secure matching of the characteristic impedance in the
card connector to thereby reduce crosstalk (reference should be made to, for example, Japanese
Patent Application Laid-Open (Kokai) No. 5-189625).

[0004] Fig. 9 is a view of a card connector according to the prior art. Referring to Fig. 9, a
housing of a card connector, generally designated by reference numeral 811 is formed of an
insulating material and is attached to a front surface of a printed board 891. Moreover, a
plurality of pin terminals fitted in the housing 811, designated by reference numeral 851, has
lower ends thereof being inserted to be connected by soldering to through holes 893 formed in
the printed board 891. Furthermore, a memory card designated by reference numeral 901 is
inserted in a groove 812 of the housing 811. The memory card 901 is provided with a plurality

of terminal-socket holes 951 in which distal ends of the pin terminals 851 corresponding to the
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respective terminal-socket holes 951 are received, whereby the memory card 901 is electrically
connected to the pin terminals 851.

[0005] A metallic ground plate designated by reference numeral 861 is attached to the housing
811 so as to cover soldered portions of the pin terminals 851 being exposed from the housing
811. Moreover, flange portions 862 of the ground plate 861 are fixedly secured by bolts 863
penetrating the housing 811 and the printed board 891. Furthermore, lower ends of the bolts 863
are electrically connected to a ground pattern 892 of the printed board 891.

[0006] Owing to such a conﬁguratidn, the exposed portions of the pin terminals 851 are covered
by the ground plate 861 connected to the ground pattern 892, it is possible to obtain matching of
the characteristic impedance of the card connector.

[0007] However, as will be understood from the foregoing, since the conventional card
connector has such a configuration that only the soldered portions which are formed of the
exposed portions of the pin terminals 851 are covered by the ground plate 861, it is often difficult
to have complete matching of the characteristic impedance. Memory cards that are recently in
wide use are flat plate-like cards which are not provided with the terminal-socket holes 951, but
are configured to have contact pads arranged on one surface of the card to be in parallel with one
another. Moreover, the terminals of the card connector are cantilever-like members formed of an
elongated plate, having proximal end portions thereof being fixedly secured to the housing and
distal end portions thereof being pressed against the contact pads of the card by the restoring
properties of the terminals. In such a case, since it is necessary to allow a dimensional tolerance
of the card, there is necessity for the respective terminals to have an extended length between the
proximal end portion and the distal end portion thereof to some extent. For this reason, unless
the characteristic impedance in the range from the proximal end portions to the distal end
portions of the terminals is well controlled, it is practically difficult to have appreciable amount

of matching the characteristic impedance of the card connector.

SUMMARY OF THE PRESENT INVENTION

[0008] Therefore, it is an object of the present invention to obviate the above-described problems
encountered by the conventional card connector and to provide a card connector having such a
configuration that a flexible portion of each connection terminal is formed in a shape having a

large width on a side of a proximal end portion thereof and a small width on a side of a distal end
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portion thereof, and that a ground plate is arranged for the flexible portion so as to have an extent
thereof corresponding to at least the flexible portion, and when a card comes into contact with
the connection terminal, the flexible portion is deformed so that a gap between the distal end
portion and the ground plate decreases, whereby it is possible not only to appropriately control
the characteristic impedance in the range from the proximal end portion to the distal end portion
of the connection terminals, but also to secure matching of the characteristic impedance in the
whole signal transmission line. Accordingly, the card connector is able to prevent occurrence of
crosstalk even when used for high-speed signal transmission and to enable production thereof so
as to have a dimensionally reduced height at a low cost and in a simple structure.

[0009] Therefore, in accordance with the present invention, a card connector is provided which
comprises: a housing in which a card provided with terminal members is accommodated; and
connection terminals attached to the housing to be capable of coming into contact with the
terminal members of the card, wherein: each of the connection terminals is provided with a
proximal end portion held in the housing, a flexible portion extending from the proximal end
portion, and a distal end portion connected to an extreme end of the flexible portion; the flexible
portion is formed in a shape having a width large on a side of the proximal end portion and small
on a side of the distal end portion; the housing is provided with a ground plate which is arranged
to correspond to at least an extent in which the flexible portion lie; and when the card is
accommodated in the housing so that the distal end portions of the connection terminals come
into contact with the terminal members of the card, the respective flexible portions are deformed
to be distant from the ground plate by a gap decreasing in response to approach to the extreme
ends thereof.

[0010] In accordance with another embodiment of the present invention, the card connector has
such a configuration that the gap defined between the flexible portions and the ground plate
varies depending on a change in the width of respective one of the flexible portions, so that a
characteristic impedance of a signal transmission line formed by the connection terminals
functioning as a signal line and the ground plate functioning as a ground line becomes constant.
[0011] In accordance with a further embodiment of the present invention, the card connector has
such a configuration that the connection terminals and the ground plate are arranged to form a

microstrip line structure.
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[0012] In accordance with a still further embodiment of the present invention, the card connector
has such a configuration that a pair of neighboring connection terminals among the connection
terminals and the ground plate are arranged to form a microstrip line structure capable of
transmitting a differential signal. -

[0013] In accordance with a still further embodiment of the present invention, the card connector
has such a configuration that the housing has a bottom wall portion thereof having an upper
surface side on which the connection terminals are arranged and a lower surface side on which
the ground plate is arranged.

[0014] In accordance with a still further embodiment of the present invention, the card connector
has such a configuration that the housing has a cover member attached to an upper side thereof,
and that the connection terminals are arranged at positions in the vicinity of a top plate portion of

the cover member, the top plate portion functioning as the ground plate.

[0015] In accordance with the present invention, the card connector has a configuration such that

a flexible portion of each of the connection terminals is formed in a shape having a width large
on the side of the proximal end portion thereof and small on the side of the distal end portion
thereof, and that a ground plate arranged to have an extent thereof capable of corresponding to at
least that of the flexible portion, and when a card comes into contact with the connection
terminals, the flexible portions are deformed, respectively, in a manner such that a gap defined
between the respective one of the connection terminals and the ground plate decreases in
response to approach to the extreme end thereof. Owing to the described configuration, it is
possible to appropriately control the characteristic impedance in the range from the proximal end
portion to the distal end portion of the connection terminals. Moreover, it is possible to secure
matching of the characteristic impedance in the overall signal transmission line. Accordingly, it
is possible to provide a card connector which is capable of preventing occurrence of crosstalk
even when used for high-speed signal transmission and can be produced with a dimensionally
reduced height at a low cost and in a simple structure.

[0016] Therefore, in accordance with the present invention, a card connector is provided which
comprises: a housing in which a card provided with terminal members is accommodated; and
connection terminals attached to the housing to be capable of coming into contact with the
terminal members of the card, wherein each of the connection terminals is provided with a

proximal end portion held in the housing, a flexible portion extending from the proximal end
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portion, and a distal end portion connected to an extreme end of the flexible portion; the flexible
portion is formed in a shape having a large width on a side of the proximal end portion and a
small width on a side of the extreme end portion; the housing is provided with a ground plate
which is arranged to oppose the connection terminals, and the ground plate is provided with a
coupling adjustment portion configured to adjustably regulate coupling with at least the flexible
portion,

[0017] In accordance with another embodiment of the present invention, the card connector has
such a configuration that the coupling adjustment portion is configured by an opening portion
defined in the ground plate.

[0018] In accordance with a further embodiment of the present invention, the card connector has
such a configuration that the opening portion is a slit-shaped opening formed in a shape
analogous to the flexible portion of the connection terminal.

[0019] In accordance with a still further embodiment of the present invention, the card connector
has such a configuration that the opening portion is arranged for being positioned immediately
beneath the flexible portion.

[0020] In accordance with a still further embodiment of the present invention, the card connector
has such a configuration that the opening portion is arranged to be positioned immediately
beneath each intermediate portion located between the flexible portions of respective
neighboring two of the connection terminals.

[0021] In accordance with another embodiment of the present invention, the card connector has
such a configuration that the couplin.g adjustment portion comprises a projection member
attached to the ground plate.

[0022] In accordance with a further embodiment of the present invention, the card connector has
such a configuration that the housing has a covering member mounted on an upper side thereof,
the connection terminals being arranged at positions in the vicinity of the top plate portion of the
covering member, and the top plate portion functioning as the ground plate.

[0023] In accordance with the present invention, the card connector has such a configuration that
the flexible portion of each of the connection terminals is formed in a shape having a large width
on the side of the proximal end portion thereof and a small width on the side of the distal end
portion thereof, and that a ground plate is arranged which is provided with a coupling adjustment

portion capable of adjustably regulating coupling with the flexible portion. Owing to such a
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configuration, it is possible to appropriately control the characteristic impedance in the range
from the proximal end portion to the distal end portion of the terminals. Moreover, it is possible
to secure matching of the characteristic impedance in the whole signal transmission line.
Accordingly, it is possible to provide a card connect.or which is capable of preventing generation
of crosstalk even when used for high-speed signal transmission and can be produced with a

dimensionally reduced height at a low cost and in a simple structure.

BRIEF DESCRIPTION OF THE FIGURES

[0024] The organization and manner of the structure and operation of the Present Invention,
together with further objects and advantages thereof, may best be understood by reference to the
following Detailed Description, taken in connection with the accompanying Figures, wherein
like reference numerals identify like elements, and in which:

[0025] Fig. 1 is an exploded perspective view of a card connector according to an embodiment
of the present invention;

[0026] Fig. 2 is a bottom plan view of the card connector according to the embodiment of the
present invention;

[0027] Fig. 3 is a top plan view of a housing of the card connector according to the embodiment
of the present invention; '

[0028] Fig. 4 is a top plan view of connection terminals of the card connector according to the
embodiment of the present invention;

[0029] Fig. 5 is a perspective view of the card connector according to the embodiment of the
present invention, illustrating a state where a card is inserted in the card connector;

[0030] Fig. 6 is a cross-sectional view of the card connector according to the embodiment of the
present invention, illustrating the state where the card is inserted in the card connector, taken
along the arrows A-A in Fig. 5;

[0031] Fig. 7 is a first view for illustrating a microstrip line structure in the card connector
according to the embodiment of the present invention;

[0032] Fig. 8 is a second view for illustrating a microstrip line structure in the card connector
according to the embodiment of the present invention; and

[0033] Fig. 9 is a schematic and exploded view of a card connector according to the prior art.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0034] While the Present Invention may be susceptible to embodiment in different forms, there
is shown in the Figures, and will be described herein in detail, specific embodiments, with the
understanding that the disclosure is to be considered an exemplification of the principles of the
Present Invention, and is not intended to limit the Present Invention to that as illustrated.

[0035] In the embodiments illustrated in the Figures, representations of directions such as up,
down, left, right, front, rear and the like, used for explaining the structure and movement of the
various elements of the Present Invention, are not absolute, but relative. These representations
are appropriate when the elements are in the position shown in the Figures. If the description of
the position of the elements changes, however, it is assumed that these representations are to be
changed accordingly. Description of preferred embodiments of the present invention will be
provided below in detail with reference to the accompanying drawings.

[0036] Fig. 1 is an exploded perspective view of a card connector according to an embodiment
of the present invention; Fig. 2 is a bottom plan view of the card connector according to the
embodiment of the present invention; Fig. 3 is a top plan view of a housing of the card connector
according to the embodiment of the present invention; and Fig. 4 is a top plan view of connection
terminals of the card connector according to the embodiment of the present invention.

[0037] In the drawing figures, a card connector according to the present embodiment of the
present invention, generally designated by referenée numeral 1, is attached to a non-illustrated
electronic device or apparatus. A later-described card 101 is inserted into the interior of the card
connector 1, and the card 101 is mounted on the electronic device or apparatus via the card
connector 1. Examples of the electronic device or apparatus include a personal computer, a
cellular phone, a PDA, a digital camera, a video camera, a music player, a game machine, a car
navigation device, and the like; however, the type of devices and apparatuses is not intended to
be particularly limited.

[0038] Further, the card 101 is an IC card such as a SIM card, an MMC (registered trademark),
an SD (registered trademark) card, a mini SD (registered trademark) card, an xD Picture card
(registered trademark), a Memory Stick (registered trademark), a Memory Stick Duo (registered
trademark), a Smart Media (registered trademark), a T-Flash (Trans-Flash) memory card, or a

micro SD (registered trademark) card. Although the type of cards is not particularly limited, in
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the present embodiment, the card 101 will be described as being a micro SD (registered
trademark) card.

[0039] In addition, in the present embodiment, representations of directions such as up, down,
left, right, front, rear, and the like, used for explaining the structure and movement of each part
of the card connector 1, and the like, are not absolute, but relative. These representations are
appropriate when each part of the card connector 1, and the like, is in the position shown in the
drawing figures. If the position of the card connector 1, and the like, changes, however, it is
assumed that these representations aré to be changed according to a change in the position of the
card connector, and the like.

[0040] Here, the card connector 1 is provided with a housing 11 that is integrally formed of an
insulating material such as synthetic resin and a shell 61 as a covering member that is integrally
formed by applying processing, e.g., punching and bending, to a plate member formed of a
conductive material such as metal so as to be attached to the upper side of the housing 11. The
shell 61 is configured to cover the housing 11 and at least a portion of an upper portion of the
card 101 that is accommodated in the housing 11. Moreover, the card connector 1 has a
generally flat rectangular parallelepiped shape and is attached to the electronic device or
apparatus so that the card 101 is inserted from the front (the left lower side in Fig. 1) of the card
connector 1.

[0041] As illustrated in the drawing figures, the housing 11 is provided with a bottom wall
portion 11b having such a shape that a front end portion thereof (the left lower side in Fig. 3)
serving as a front side in relation to an insertion direction of the card 101 is formed in an
approximately U or inverted C shape by cutting and an innermost wall portion 11a that is erected
from the bottom wall portion 11b so as to extend along an edge at the innermost side (the right
upper side in Fig. 3) of an innermost portion of the bottom wall portion 11b. Here, the bottom
wall portion 11b is provided with a plurality of terminal-accommodation grooves 11e which is
formed in an upper surface thereof so as to extend in the front-rear direction (the up-down
direction in Fig. 3), and in which terminals 51 functioning as connection terminals are received
and accommodated therein. Moreover, in portions on a front end side of the respective terminal-
accommodation grooves 11e, terminal holding portions 11f configured to be capable of holding

the connection terminals 51 are formed.
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[0042] Moreover, each of the connection terminals 51 is provided with a proximal end portion
51a that is integrally formed of a plate member formed of a conductive and elastic material such
as metal and is held in the terminal holding portion 11f, an arm portion 51d as a flexible portion
that extends from the proximal end portion 51a toward the innermost wall portion 11a, i.e.,
toward the rear side (the right upper side in Fig. 1), a contact portion 51b as a distal end portion
that is connected to a distal end of the arm portion 51d, and a solder tail portion 51c that extends
from the proximal end portion 51a toward the front side.

[0043] As illustrated in Fig. 4, the arm portion 51d has a tapered shape in top plan view having a

width thereof gradually narrowing toward the distal end, in which a portion thereof close to the

‘proximal end portion 51a is a large-width portion 51e having the largest width and a portion

thereof close to the contact portion 51b is a.small-width portion 51f having the smallest width.
In other words, the arm portion 51d is tapered in top plan view. In the example illustrated in Fig.
4, although both lateral edges of the arm portion 51d are formed in a straight-line shape, they
may be formed in a curved shape. That is, the arm portion 51d may have any shape in top plan
view as long as a width thereof monotonically decreases from the large-width portion 51e to the
small-width portion 51f. Moreover, a thickness dimension, namely, a plate thickness, of the arm
portion 51d is constant between the large-width portion 51e and the small-width portion 51f.
[0044] Moreover, since the arm portion 51d is obliquely connected to the proximal end portion
51a, in a state where the connection terminals 51 are fitted in the housing 11, the proximal end
portion 51a held in the terminal holding portion 11f is substantially parallel with the lower
surface of the bottom wall portion 11b, while the arm portion 51d is inclined with respect to the
lower surface of the bottom wall portion 11b so as to rise as it goes toward an extreme end
thereof.

[0045] The contact portion 51b has a curved lateral shape so as to protrude upwardly from the
distal end of the arm portion 51d. Therefore, in a state where the connection terminals 51 are
fitted in the housing 11 and the card 101 is not yet inserted thereto, the proximal end portion 51a
is positioned to be lower than the upper surface of the bottom wall portion 11b, while at least a
portion of the contact portion 51b protrudes out from the upper surface of the bottom wall
portion 11b. Moreover, in a state where the connection terminals 51 are fitted in the housing 11,
the proximal end portion S1a, the arm portion 51d, and the contact portion 51b are all received in

the terminal-accommodation groove 1le, as viewed from the above. Furthermore, as illustrated
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in Fig. 4, the contact portion 51b except a distal end thereof has the same width as the small-
width portion 51f and has a substantially uniform shape in top plan view.

[0046] The solder tail portion 51c extends frontward from an edge at the front side of the bottom
wall portion 11b and toward the lower surface of the bottom wall portion 11b and is electrically
connected to signal lines, contact pads, terminals, and the like, formed in a later-described wiring
board 91 of the electronic device or apparatus, that is, counterpart terminal members, by means
of soldering or the like.

[0047] Further, the housing 11 includes a first side wall portion 11c as a side wall having an L-
shape in cross-section view and extending in the front-rear direction along one lateral edge of the
bottom wall portion 11b and a second side wall portion 11d as a side wall extending in the front-
rear direction along the other lateral edge of the bottom wall portion 11b. A card guide
mechanism accommodation portion 11g is formed at an inner side of the second side wall
portion 11d, and a slide member 21 of a card guide mechanism for guiding the card 101 inserted
into the card connector 1 is attached to the interior of the card guide mechanism accommodation
portion 11g so as to be freely slidable in the front-rear direction. ‘

[0048] Here, the slide member 21 is provided with a card holding portion for holding the card
101 and a slide cam portion as a movable cam member. When the card holding portion is
engaged with the lateral surfaces of the card 101, the slide member 21 holds the card 101 and
moves in the front-rear direction together with the card 101. Moreover, the slide member 21 is
urged in a direction opposite to the insertion direction of the card 101, that is, in an ejection
direction of the card 101, upon receipt of an urging force of an urging member 81 formed of a
coil spring.

[0049] The card connector 1 is a so-called push-in/push-out type connector, or commonly known
as, a push-push type connector that requires an operation of pushing the card 101 when the card
101 is inserted into the card connector 1 or even when the card 101 is ejected out of the card
connector 1. Such an operation is the same as an alternate action (in case of a position retention
type switch or a push-on/push-off type switch) in the field of a push button switch. The slide
cam portion of the slide member 21 functions as a slide cam in a cam mechanism of a heart-
shaped cam for realizing the push-push type action.

[0050] For this reason, a cam groove 23 is formed in an upper surface of the slide cam portion,

and a free end of an elongated pin member 71 as a fixed cam member is engaged with the cam
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groove 23. Further, the other end of the pin member 71 as a fixed end is latched to the housing
11 so as to be pivotably coupled thereto. Moreover, the pin member 71 and the cam groove 23
cooperate with each other to enable the slide member 21 that moves together with the card 101 to
perform the push-push type action. With this arrangement, when the card 101 is moved in the
insertion direction to reach a termination point by a push operation of pushing the card 101 in the
insertion direction, the card guide mechanism moves the card 101 in a direction opposite to the
insertion direction from the termination point by an urging force of the urging member 81 so that
the card 101 is ejected.

[0051] The pin member 71 is held by being urged downward from above by a plate spring 66 of
the shell 61. The plate spring 66 is formed by applying bending processing to a portion of the
shell 61 so as to be pressed toward the bottom wall portion 11b of the housing 11. The pin
member 71 is disposed between the plate spring 66 and the slide member 21 or the housing 11 so
as to be held in a state where it is not separated apart from the slide member 21 or the housing
11.

[0052] Moreover, a card detection switch configured to be capable of detecting that the contact
pads as the terminal members of the card 101 are in contact with the connection terminals 51 and
thus detecting that the card 101 is fitted in the card connector 1 has a first contact member 52
thereof being attached to the first side wall portion 11c and a second contact member 53 thereof
being attached to the innermost wall portion 11a. Furthermore, in a state where the card 101 is
not yet inserted, the first contact member 52 and the second contact member 53 are not in contact
with each other, and thus, the card detection switch is in a non-conduction state, that is, in an
OFF state. Furthermore, when the card 101 is inserted, the first contact member 52 and the
second contact r_nember 53 are brought into contact with each other, and thus, the card detection
switch enters into a conduction state, that is, in an ON state.

[0053] Further, the shell 61 has a generally rectangular top plate portion 62 and a plurality of
lateral plate portions 64 that is erected from a plurality of locations of lateral edges of the top
plate portion 62. A plurality of latching openings 63 is formed in the lateral plate portions 64, so
that when the shell 61 is attached to an upper side of the housing 11, the latching openings 63 are -
latched to latching projections 13 that are formed on outer surfaces of the innermost wall portion
11a, the first side wall portion 11c, and the second side wall portion 11d of the housing 11, and

thus, the shell 61 is fixed to the housing 11. Moreover, latching projection pieces 65 are formed
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in a lower end of some of the lateral plate portions 64, so that when the shell 61 is attached to the
upper side of the housing 11, the latching projection pieces 65 are latched to the lower surface of
the bottom wall portion 11b, and thus, the shell 61 is firmly fixed to the housing 11.

[0054] The housing 11 is further provided with a metallic bottom plate 56 functioning as a
ground plate. The metallic bottom plate 56 is attached to the lower surface of the bottom wall
portion 11b and has a rectangular shape as illustrated in Fig. 2. A dimension in the front-rear
direction (the up-down direction in Fig. 2) of the metallic bottom plate 56 is equal to or larger
than the entire length of the arm portion 51d of each connection terminal 51, and in the example
illustrated in the drawing figures, the dimension is equal to or larger than a dimension measured
from the middle of the proximal end portion 51a to a distal end of the contact portion 51b.
Moreover, in the example illustrated in the drawing figures, a dimension in the width direction
(the left-right direction in Fig. 2) of the metallic bottom plate 56 is substantially identical with a
dimension measured from the left edge of the leftmost connection terminal 51 in an array of
connection terminals 51 arranged in the width direction and fitted in the housing 11 to the right
edge of the rightmost connection terminal 51 in the array. In addition, attachment strip portions
57 are extended from both lateral ends in the width direction of the metallic bottom plate 56, and
a protrusive latching portion 58 is formed in a distal end of each of the attachment strip portions
57. The protrusive latching portions 58 are latched to the latching openings 63 of the shell 61
together with the latching projections 13 of the housing 11, so that the metallic bottom plate 56 is
not only fixedly secured to the housing 11 but also is electrically connected to the shell 61 to be
held at the same potential level as the shell 61.

[0055] The metallic bottom plate 56 is arranged to be in tight contact with the lower surface of
the bottom wall portion 11b, and that as viewed from the above or the below, it corresponds to an
extent of area ranging from the middle of the proximal end portion 51a to an extreme end of the
contact portion 51b and an extent of area ranging from the left edge of the leftmost connection
terminal 51 in an array of the connection terminals 51 to the right edge of the rightmost
connection terminal 51 in the array. In this way, the metallic bottom plate 56 is disposed at
respective positions immediately beneath and in extremely close proximity to portions ranging
from the middles of the proximal end portions S1a to the extreme ends of the contact portions
51b of all of the connection terminals 51 and therefore, a microstrip line structure is formed with

respect to all of the connection terminals 51.
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[0056] On the other hand, in a case where it is not necessary to form the microstrip line structure
with respect to all of the connection terminals 51 but the microstrip line structure needs to be
formed with respect to only several of the connection terminals 51, the dimension in the width
direction of the metallic bottom plate 56 is set to be small, and the metallic bottom plate 56 is
arranged such that as viewed from the above or the below, it can correspond to an extent of area
ranging from the left edge of the leftmost connection terminal 51 to the right edge of the
rightmost connection terminal 51 in the array of the several connection terminals 51.

[0057] Moreover, since the metallic bottom plate 56 only needs to correspond to at least the
entire range of portion of the arm portion 51d with respect to the longitﬁdinal direction of the
connection terminal 51,.the dimension in the front-rear direction of the metallic bottom plate 56
may be set to be small and the metallic bottom plate 56 may be arranged such that as viewed
from the above or the below, it corresponds to an extent of area ranging from the large-width
portion 51e of the arm portion 51d to the small-width portion 51f.

[0058] Furthermore, the metallic bottom plate 56 must not necessarily be a member that is
formed to be separated from the housing 11 but may be a metallic sheet that is formed to be
attached to the lower surface of the bottom wall portion 11b of the housing 11 by means of
plating, deposition or coating.

[0059] Next, a description of the relationship between the connection terminals 51 and the
metallic bottom plate 56 when the card 101 is inserted in the card connector 1 having the above-
described structure will now be provided herein below.

[0060] Fig. 5 is a perspective view of the card connector according to the embodiment of the
present invention, illustrating a state where a card is inserted in the card connector; and Fig. 6 is
a cross-sectional view of the card connector according to the embodiment of the present
invention, illustrating the state where the card is inserted into the card connector, taken along the .
arrows A-A in Fig. 5.

[0061] In this embodiment, as illustrated in Figs. 5 and 6, the card connector 1 is mounted on a
front surface of the wiring board 91. In this case, the lower surfaces of the solder tail portions
S1c of the connection terminals 51 are in abutting contact with the upper surfaces of the
counterpart terminal members, such as signal lines, contact pads, or terminals, being exposed to
the front surface of the wiring board 91 to be electrically connected to each other by means of

soldering or the like. Moreover, the lower surfaces of the latching projection pieces 65 of the
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shell 61 are in abutting contact with the upper surfaces of counterpart ground members 92, such
as ground lines or ground pads, being exposed to the front surface of the wiring board 91 to be
electrically connected to each other by means of soldering or the like.

[0062] First, a user inserts the card 101 from the front side (the left lower side in Fig. 5 and the
left side in Fig. 6) of the card connector 1 by the user’s fingers or the like. Moreover, the card
101 is inserted in a posture wherein a front end thereof 101a is directed toward the innermost
wall portion 11a of the housing 11, a surface théreof having non-illustrated contact pads formed
thereon opposes the bottom wall portion 11b, and a surface thereof without the contact pads
formed thereon opposes the top plate portion 62 of the shell 61.

[0063] Subsequently, when the user pushes the card 101 to be inserted into the deeper side, the
card 101 is engaged with the card holding portion of the slide member 21 to be moved toward
the innermost wall portion 11a together with the slide member 21. At this time, the slide
member 21 pressurizes the urging member 81 formed of the coil spring. Then, the slide member
21 and the card 101 are in a full-stroke state wherein they reach the termination point which is
the deepest insertion position.

[0064] Subsequently, when the user stops the operation of pushing the card 101 to release the
application of the pressing force to the card 101, the slide member 21 and the card 101 are
moved in a direction where they are moved away from the innermost wall portion 11a by the
repulsive force of the urging member 81. Then, the free end of the pin member 71 being
engaged with the cam groove 23 of the slide member 21 is latched to a portion of the cam groove
23 to thereby stop the movement of the slide member 21, whereby the slide member 21 and the
card 101 are stopped at the lock position, as illustrated in Figs. 5 and 6. In this way, the card 101
enters into a state of being certainly received in the housing 11.

[0065] In this manner, in response to the card 101 being held at the lock position, the card 101
enters into a state where it is able to transmit/receive data to/from a calculation unit or the like of
the electronic device or apparatus provided with a board having the card connector 1 mounted
thereon. Moreover, when the card 101 is held at the lock position, the first contact member 52 of
the card detection switch is displaced by being pushed by the card 101 to make contact with the
second contact member 53, so that the card detection switch is turned on. Furthermore, the
respective contact pads of the card 101 are brought into contact with the corresponding contact

portions 51b of the connection terminals 51 to be electrically connected with each other.
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[0066] In such a case, as illustrated in Fig. 6, the contact portions 51b of the connection
terminals 51 are pressed from above by the contact pads of the card 101, so that the connection
terminals 51 are elastically deformed, whereby a spring force is exerted so that the contact
portions 51b are pressed against the contact pads. Accordingly, secure contact between the
contact pads and the connection terminals 51 can be maintained.

[0067] Here, when the deformation state of the connection terminal 51 as illustrated in Fig. 6 is
observed in detail, it can be known that the proximal end portion 51a, the contact portion 51b,
and the solder tail portion 51c are not substantially deformed and that only the cantilever-like
arm portion 51d having a flat-plate shape is deformed mainly. In addition, it can be known that
the arm portion 51d is deformed not only in a portion thereof but the whole body thereof ranging
from the large-width portion 51e to the small-width portion 51f is substantially uniformly
deformed. This is because as described above, althougﬁ the arm portion 51d has a uniform plate
thickness, it has a tapered planar shape having a width thereof gradually narrowing toward the
distal end thereof, that is, a shape having a width monotonically decreasing from the large-width
portion S1e to the small-width portion 51f.

[0068] If the arm portion 51d has a uniform width over the entire length thereof, a bending
moment generated in response to pressing of the contact pads of the card 101 becomes the
maximum at a portion thereof close to the proxfma] end portion 51a, so that there is a possibility
that the portion close to the proximal end portion 51a is broken upon receipt of a large bending
stress. Moreover, in order to avoid the breakage, it is necessary to increase the overall plate
thickness of the arm portion 51d or the connection terminal 51, which may not only increase the
cost but also increase the overall height of the card connector 1, and hence, it is difficult to
miniaturize the card connector 1.

[0069] To the contrary, in the present embodiment, since the arm portion 51d has a shape having
a width monotonically decreasing between the large-width portion S1e and the small-width
portion 51f, a portion where the bending moment is large has a large width while a portion where
the bending moment is small has a small width, so that the bending stress becomes uniform over
the entire range of the arm portion 51d. Therefore, the arm portion 51d is deformed not only in a
portion thereof but the whole body thereof ranging from the large-width portion 51e to the small-
width portion 51f is substantially uniformly deformed. Owing to such a configuration, since the

arm portion 51d is prevented from being broken upon receipt of a large bending stress in a
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portion thereof, it is possible to decrease the overall plate thickness of the arm portion 51d or the
connection terminal 51. As a result, it is possible not only to reduce the cost but also to realize a
reduced height and miniaturization of the card connector 1.

[0070] In addition, when the deformation state of the connection terminal 51 as illustrated in Fig.

6 is observed in detail, it can be understood that the arm portion 51d is inclined to fall as it goes

_toward an extreme end thereof, and as a result, it approaches the metallic bottom plate 56 as it

goes the extreme end. That is, the arm portion 51d is deformed such that a gap defined between
the arm portion 51d per se and the metallic bottom plate 56 decreases depending on a reduction
in a width thereof which monotonically decreases from the large-width portion Sle to the small-
width portion 51f. Owing to such a configuration, it is possible to appropriately control the
characteristic impedance of a signal transmission line in which the connection terminals 51
function as a signal line and the metallic bottom plate 56 functions as a ground line. In other
words, the characteristic impedance of the microstrip line structure formed by the connection
terminals 51 and the metallic bottom plate 56 can be controlled to be constant.

[0071] Next, a description of control of the characteristic impedance of a microstrip line
structure will now be provided herein below.

[0072] Fig. 7 is a first view for explanatorily illustrating a microstrip line structure in the card
connector according to the embodiment of the present invention; and Fig. 8 is a second view for
explanatorily illustrating a microstrip line structure in the card connector according to the
embodiment of the present invention,

[0073] Referring to Fig. 7, there is illustrated a schematic view of a single-mode microstrip line
structure formed by any one of the connection terminals 51 and the metallic bottom plate 56
functioning as a ground plate. In Fig. 7, a dielectric body disposed between the connection
terminal 51 and the metallic bottom plate 56, designated by reference numeral 30, is formed by
the bottom wall portion 11b of the housing 11 and/or an air layer. Moreover, “W” is a width of
the connection terminal 51, “t” is a thickness of the connection terminal 51, “h” is a thickness of
the dielectric body 30, namely, a distance between the connection terminal 51 and the metallic
bottom plate 56, and “er” is a permittivity of the dielectric body 30.

[0074] The characteristic impedance Z0 of the single-mode microstrip line structure as

illustrated in Fig. 7 is expressed by the following formula (1):
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[0075] From the formula (1), it can be understood that in order to make the characteristic
impedance Z0 constant, the distance h between the connection terminal 51 and the metallic
bottom plate 56 must be changed if the width W of the connection terminal 51 varies. For
example, when it is assumed that the dielectric body 30 has a permittivity er of 3.8 and the
connection terminal 51 has a thickness t of 0.2, in order to make the characteristic impedance Z0
constant at 50 [Q2], the width W of the connection terminal 51 and the distance h between the
connection terminal 51 and the metallic bottom plate 56 are necessary to be changed so as to

satisfy any of the following formulas (1-1) to (1-3)

W=0.8:h=0.45 ---- Formula (1-1),
W=0.5:h=0.29 ---- Formula (1-2), and
W=0.3:h=0.19 ---- Formula (1-3)

[0076] Referring to Fig. 8, there is illustrated a schematic view of a microstrip line structure
formed by the connection terminals 51 and the metallic bottom plate 56, in which a differential
signal is transmitted using one of a pair of neighboring connection terminals 51 as a positive
signal line and using the other one as a negative signal line. In Fig. 8, “S” is a width of a space
between neighboring connection terminals 51, and “P” is a pitch of the connection terminals 51.
That is, S=P-W.

[0077] The characteristic impedance Zdiff of the differential signal microstrip line structure as

illustrated in Fig. 8 is expressed by the following formula (2).

Zag=2241-0.486%)

[0078] From the formula (2), it can be understood that in order to make the characteristic
impedance Zdiff constant, since the width S of the space between the connection terminals 51

varies if the pitch P of the connection terminals 51 is set to have a fixed value and the width W
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of the connection terminal 51 varies, the distance h between the connection terminals 51 and the
metallic bottom plate 56 must be changed. For example, when it is assumed that the dielectric
body 30 has a permittivity er of 3.8 and the connection terminal 51 has a thickness t of 0.2, in
order to make the characteristic impedance Zdiff constant at 50 [Q2], the width W of the
connection terminal 51 and the distance h between the connection terminals 51 and the metallic
bottom plate 56 are necessary to be changed so as to satisfy any of the following formulas (2-1)

to (2-3).

W=0.8:h=1.05 ---- Formula (2-1),
W=0.5:h=0.34 ---- Formula (2-2), and
W=0.3:h=0.19 ---- Formula (2-3)

[0079] In the case of the differential signal microstrip line structure, when the pitch P of the
connection terminals 51 is set to have a fixed value, since the coupling becomes strong if the
width W of the connection terminal 51 is large, it is necessary to dispose the metallic bottom
plate 56 to be located distant from the connection terminals 51.

[0080] Hereinabove, the present embodiment has been described fbr a case where the card
connector 1 is configured such that the card 101 is inserted in a posture wherein a surface thereof
having the contact pads arranged thereon opposes the bottom wall portion 11b and a surface
thereof without the contact pads arranged thereon opposes the top plate portion 62 of the shell
61. However, the card connector 1 may be configured such that the card connector 101 is
inserted in a posture wherein a surface thereof having the contact pads arranged thereon opposes
the top plate portion 62 of the shell 61 and a surface thereof without the contact pads arranged
thereon opposes the bottom wall portion 11b. In such a case, the connection terminals 51 are not
attached to the upper surface of the bottom wall portion 11b, but are arranged to be in the
vicinity of the top plate portion 62 of the shell 61, that is, to be located between the inserted card
101 and the top plate portion 62 of the shell 61, similar to the card connector disclosed in
Japanese Patent Application Laid-Open (Kokai) No. 2006-313459. Therefore, when the top
plate portion 62 of the shell 61 is formed so as to correspond to a range of areas from the middle
of the proximal end portion 51a to an extreme end of the contact portion 51b, as viewed from the

above or the below, the top plate portion 62 functions as the metallic bottom plate 56 which is
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the ground plate, whereby the above-described microstrip line structure can be formed by the
connection terminals 51 and the top plate portion 62. .

[0081] As described above, the card connector 1 according to the present embodiment includes
the housing 11 in which the card 101 provided with the contact pads is accommodated; the
connection terminals 51 that are attached to the housing 11 and are capable of coming into
contact with the contact pads of the card 101, wherein: each of the connection terminals 51 is
provided with the proximal end portion 51a held in the housing 11, the arm portion 51d
extending from the proximal end portion 51a, and the contact portion 51b connected to the distal
end of the arm portion 51d; the arm portion 51d is formed to have a shape have a width large on
the side of the proximal end portion 51a and small on the side of the contact portion 51b; the
housing 11 is provided with the metallic bottom plate 56 arranged to correspond to at least an
extent of portion of the arm portion 51d; and when the card 101 is accommodated in the housing
11 so that the contact portion 51b comes into contact with the contact pads of the card 101, the
arm portion 51d is deformed so that a gap defined between the arm portion 51d per se and the
metallic bottom plate 56 decreases depending on approach to the extreme portion thereof.

[0082] Owing to such a configuration, it is possible to appropriately control the characteristic
impedance ranging from the proximal end portion 51a to the contact portion 51b of the
connection terminals 51. Moreover, it is possible to secure matching of the characteristic
impedance in the entire signal transmission line. Accordingly, even when the card connector 1 is
used for high-speed signal transmission, it is possible to prevent occurrence of crosstalk.
Moreover, the card connector 1 can be produced with a dimensionally reduced height and at a
low cost.

[0083] Moreover, the gap between the arm portion 51d and the metallic bottom plate 56 varies
with the change in the width of the arm portion 51d, so that the characteristic impedance of a
signal transmission line in which the connection terminals 51 are used for forming a signal line
and the metallic bottom plate 56 are used for forming a ground line becomes constant. Owing to
such a configuration, it is possible to secure matching of the characteristic impedance to thereby
reduce a signal loss such as reflection, attenuation, resonance or radiation in the signal
transmission line.

[0084] Furthermore, the connection terminals 51 are arranged on the upper surface side of the

bottom wall portion 11b of the housing 11 and the metallic bottom plate 56 is arranged on the
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lower surface of the bottom wall portion 11b. Owing to such a configuration, it is possible to
form a microstrip line structure so as to correspond to an arbitrary portion of an arbitrary one of
the connection terminals 51 by varying the dimension and location of the metallic bottom plate
56.

[0085] Furthermore, the housing 11 may have the shell 61 attached to the upper side thereof, the
connection terminals 51 may be arranged at positions in the vicinity of the top plate portion 62 of
the shell 61, and the top plate portion 62 may function as the metallic bottom plate 56. In such a
case, it is possible to obtain a card connector 1 in which the card 101 is inserted in a posture
wherein a surface thereof having the contact pads arranged thereon opposes the top plate portion
62 of the shell 61 and a surface thereof without the contact pads arranged thereon opposes the
bottom wall portion 11b.

[0086] While a preferred embodiment of the Present Invention is shown and described, it is
envisioned that those skilled in the art may devise various modifications without departing from

the spirit and scope of the foregoing Description and the appended Claims.
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CLAIMS

What Is Claimed Is:

1. A card connector (1) comprising:
a housing (11) in which a card (101) provided with terminal members is
accommodated; and
connection terminals (51) that are attached to the housing (11) to be capable of
coming into contact with the terminal members of the card (101);
wherein:
each of the connection terminals (51) is provided with a proximal end portion
(51a) held in the housing (11), a flexible portion (51d) extending from the
proximal end portion (51a), and a distal end portion (51b) connected to an
extreme end of the flexible portion (51d);
the flexible portion (51d) is formed in a shape having a width large on a side
of the proximal end portion (51a) and small on a side of the distal end
portion (51b);
the housing (11) is provided with a ground plate (56) which is arranged to
correspond to at least an extent in which the flexible portion (51d) lie; and
when the card (101) is accommodated in the housing (11) so that the distal
end portions (51b) of the connection terminals come into contact with the
terminal members of the card (101), the respective flexible portions (51d)
are deformed to be distant from the ground plate (56) by a gap decreasing

in response to approach to the extreme ends thereof.

2. The card connector (1) according to Claim 1, wherein the gap defined between the
flexible portions (51d) and the ground plate (56) varies depending on a change in the width of
respective one of the flexible portions (51d), so that a characteristic impedance of a signal
transmission line formed by the connection terminals (51) functioning as a signal line and the

ground plate (56) functioning as a ground line becomes constant.
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3. The card connector (1) according to Claim 2, wherein the connection terminals

(51) and the ground plate (56) are arranged to form a microstrip line structure.

4. The card connector (1) according to Claim 3, wherein the housing (11) has a
bottom wall portion (11b) thereof having an upper surface side on which the connection

terminals (51) are arranged, and a lower surface side on which the ground plate (56) is arranged.

5. The card connector (1) according to Claim 4, wherein the housing (11) has a
cover member (61) attached to an upper side thereof, and the connection terminals (51) are
arranged at positions in the vicinity of a top plate portion (62) of the cover member (61), the top

plate portion (62) functioning as the ground plate (56).

6. The card connector (1) according to Claim 1, wherein the connection terminals

(51) and the ground plate (56) are arranged to form a microstrip line structure.

7. The card connector (1) according to Claim 6, wherein the housing (11) has a
bottom wall portion (11b) thereof having an upper surface side on which the connection

terminals (51) are arranged, and a lower surface side on which the ground plate (56) is arranged.

8. The card connector (1) according to Claim 7, wherein the housing (11) has a
cover member (61) attached to an upper side thereof, and the connection terminals (51) are
arranged at positions in the vicinity of a top plate portion (62) of the cover member (61), the top

plate portion (62) functioning as the ground plate (56).

9. The card connector (1) according to Claim 1, wherein a pair of neighboring
connection terminals (51) among the connection terminals (51) and the ground plate (56) are

arranged to form a microstrip line structure capable of transmitting a differential signal.
10. The card connector (1) according to Claim 9, wherein the housing (11) has a

bottom wall portion (11b) thereof having an upper surface side on which the connection

terminals (51) are arranged, and a lower surface side on which the ground plate (56) is arranged.
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11. The card connector (1) according to Claim 10, wherein the housing (11) has a
cover member (61) attached to an upper side thereof, and the connection terminals (51) are
arranged at positions in the vicinity of a top plate portion (62) of the cover member (61), the top

plate portion (62) functioning as the ground plate (56).

12. The card connector (1) according to Claim 1, wherein the housing (11) has a
bottom wall portion (11b) thereof having an upper surface side on which the connection

terminals (51) are arranged, and a lower surface side on which the ground plate (56) is arranged.

13. The card connector (1) according to Claim 1, wherein the housing (11) has a
cover member (61) attached to an upper side thereof, and the connection terminals (51) are
arranged at positions in the vicinity of a top plate portion (62) of the cover member (61), the top

plate portion (62) functioning as the ground plate (56).

14. The card connector (1) according to Claim 2, wherein a pair of neighboring
connection terminals (51) among the connection terminals (51) and the ground plate (56) are

arranged to form a microstrip line structure capable of transmitting a differential signal.

15. The card connector (1) according to Claim 14, wherein the housing (11) has a
bottom wall portion (11b) thereof having an upper surface side on which the connection

terminals (51) are arranged, and a lower surface side on which the ground plate (56) is arranged.

16. The card connector (1) according to Claim 15, wherein the housing (11) has a
cover member (61) attached to an upper side thereof, and the connection terminals (51) are
arranged at positions in the vicinity of a top plate portion (62) of the cover member (61), the top

plate portion (62) functioning as the ground plate (56).
17. The card connector (1) according to Claim 2, wherein the housing (11) has a

bottom wall portion (11b) thereof having an upper surface side on which the connection

terminals (51) are arranged, and a lower surface side on which the ground plate (56) is arranged.
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18. The card connector (1) according to Claim 17, wherein the housing (11) has a
cover member (61) attached to an upper side thereof, and the connection terminals (51) are
arranged at positions in the vicinity of a top plate portion (62) of the cover member (61), the top

plate portion (62) functioning as the ground plate (56).

19. The card connector (1) according to Claim 2, wherein the housing (11) has a
cover member (61) attached to an upper side thereof, and the connection terminals (51) are
arranged at positions in the vicinity of a top plate portion (62) of the cover member (61), the top

plate portion (62) functioning as the ground plate (56).

20. The card connector (1) according to Claims 3, wherein the housing (11) has a
cover member (61) attached to an upper side thereof, and the connection terminals (51) are
arranged at positions in the vicinity of a top plate portion (62) of the cover member (61), the top

plate portion (62) functioning as the ground plate (56).
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