
;OPe3eGPtGMLb6 Tt47 SPECIFICATION CARD-RECEIVING CONNECTOR WITH GROUNDING
TERMINAL Field of the Invention The present invention relates to the art of
electrical connectors and, particularly, to a card connector for connecting
pc cards or other memory device to an underlying printed circuit board.
Background of the Invention A known card-receiving connector has a lateral
arrangement of signal pin terminals mounted in its insulating housing and a
grounding shield or grounding terminal arranged generally parallel to the
signal pin terminals. The signal pin terminals are adapted to mate with
receptacle terminals arranged along a lateral edge of a mating card, and
the grounding shield is adapted to engage the outer conductive panel of the
card. The card connector may have a single arrangement or port of signal
pin terminals(see for example, Japanese Patent Application Laid-Open No.
9-54898) for mating to a single card, or it may have two or more
arrangements or ports of signal pin terminals arranged vertically above one
another for receiving two or more cards. Some card connectors also include
card-ejection mechanisms provided along a longitudinal side thereof. The
grounding shield of a card connector must be connected to the ground
circuit of a circuit board on which the card connector is mounted. As shown
in Japanese Patent Application Laid-Open No. 9-54898, a single port card
connector has a grounding shield extending rearwardly and covering the rear
tails of the signal pin terminals, and the grounding shield has grounding
tails extending therefrom adapted to be connected to the ground circuit of
the underlying circuit board. A card connector having two or more ports of
signal terminals ("dual or multiport" card connectors)and which includes
two or more grounding shields cannot make a simple grounding connection
inasmuch as the grounding shields must connector to   2 2 3 MAY 2003 each
other and to the ground circuit of the printed circuit board. Known dual
port card connectors include a relay substrate attached to a rear side of
the connector. The signal pin terminals and the tails of the grounding
shields are connected to conductors of the relay substrate and the relay
substrate is electrically connected to the circuit board by way of an edge
connector or other board-to-board connector, thereby malting the required
connection between the grounding shield of the card connector and the
ground circuit of the circuit board. The above-described connection between
the grounding shield of the card connector and the ground circuit of the
circuit board prevents the down-sizing of a card-receiving connector,
particularly the reduction of the longitudinal size of the card connector,
due to the presence of the grounding shield extending rearwardly over the
rear tails of the pin terminals and the relatively bulky relay substrate
attached to the insulating housing. Furthermore, use of the relay substrate
increases the number of parts in the card connector) and accordingly
increases the cost of the connector. Summary of the Invention An object,
therefore) of the present invention is to provide a card-receiving
connector which permits reduction of the size of the connector in dual and
mufti-port configurations.. To attain this object a card connector
structure according to the present invention 



uses connection rod terminals extending between grounding terminals to
connect the grounding terminals together from different signal pin terminal
ports. Specifically, a card-receiving connector for connecting pc cards to
an underlying printed circuit board comprises a card-connection part and a
substrateconnection part adapted to be assembled to the card-connection
part. The cardconnection part includes an insulating housing having two or
more lateral rows of signal pin terminals adapted to mate with
corresponding receptacles in a card and two or more grounding terminals
arranged generally parallel to each lateral row of signal pin terminals and
adapted to engage an outer conductive panel of a respective card. The
card-connection part further comprises vertically extending connection rod
3 2 3 MAY 2003 terminals, extending between the grounding terminals, which
are mounted in the insulating housing and extend in between select signal
pin terminal and intersect the signal pin terminal port without contacting
any of the signal pin terminals, thus permitting each grounding terminal to
be connected to the ground circuit of the circuit board via the connection
rod terminals. This structure permits the connection of all of the
grounding terminals to the ground circuit of the printed circuit board via
the vertical connection rod terminals which are contained within the
card-connection part. The vertical connector rod terminals allow the card
connector to be down-sized inasmuch as they do not extend rearwardly from
the rear side of the card connector and they do not require a relay
substrate attached to the rear side of the insulating housing. Accordingly
the size of the card connector can be longitudinally reduced. The
connection rod terminals are mounted within the insulating housing of the
card-connection part, which also mounts the signal pin terminals and a
lower portion of each connection rod terminal is located on a bottom
portion of the insulating housing, thus permitting the connection rod
tenninals to be soldered to the ground circuit of the circuit board. The
invention also contemplates that the substrate-connection part comprises a
plurality of signal-transfer terminals for connecting the signal pin
terminals of the card-connection part to selected conductors of the signal
circuit of the circuit board, and that contact tails of the signal pin
terminals, arranged on a rear side of the insulating housing of the
card-connection part, are adapted to mate with corresponding contact tails
of the signal-transfer terminals, arranged on a front side of the
insulating housing of the substrate-connection pan, when the card
connection part is assembled to the substrate-connection part. The
substrate-connection part further comprises grounding terminals which are
adapted to contact the connection rod terminals when the
substrate-connection part is assembled to the card-connection part. The
connection rod terminals are mounted.in the insulating housing of the
card-connection part, and the lower ends of the connection rod terminals
are located in a bottom portion of the insulating housing of   Z 3 MAY 2003
the card-connection part, to allow the lower ends to make contact with the
grounding terminals of the substrate-connection part. The contact tails of
the signal pin terminals are arranged laterally in line for 



each lateral arrangement of signal pin terminals and the contact tails of
the signaltransfer terminals are arranged in corresponding lines to contact
the contact tails of the pin terminals upon assembly of the
substrate-connection part and the card-connection part.. Other objects and
advantages of the present invention will be understood from the following
description of a card connector according to one preferred embodiment of
the present invention, which is shown in accompanying drawings.   2 3 MAY
2003 Brief Description of the Drawings The features of this invention which
are believed to be novel are set forth with particularity in the appended
claims. The invention, together with its objects and the advantages
thereof, may be best understood by reference to the following description
taken in conjunction with the accompanying drawings, in which like
reference numerals identify like elements in the figures and in which:
FIGURE 1 is a longitudinal section of a card connector according to the
present invention; FIGURE 2 is a longitudinal section of an enlarged
portion of the card connector of Figure 1, showing the inventive portion of
the card connector; FIGURE 3 is a plan view of the card connector,
partially broken away to show features of the connector; FIGURE 4 is a plan
view of the card connector; FIGURE 5 is a rear view of the card connector;
FIGURE 6 is a front view of the card connector; FIGURE 7 is a side view of
the card connector; FIGURE 8 is a bottom view of the card connector; FIGURE
9 is an enlarged sectional view of the substrate-connection part of the
card connector; and FIGURE 10 is an enlarged plan view of the
substrate-connection part of the card connector.   6 Z 3 MAY 2003 Detailed
Description of the Preferred Embodiments Referring to Figures 1 through 8,
a card connector 2 comprises a cardconneciion part 3 and a
substrate-connection part 4 in combination. Card-connection part 3 includes
an insulating housing 5 mounting two lateral arrangements or ports 7 of
rows of signal pin terminals b which are adapted to mate with corresponding
receptacle sockets (not shown) of a pc or memory card 1 and further
includes grounding terminals 9 located generally parallel to the lateral
arrangements of the signal pin terminals and which are adapted to engage
the outer conductive panel of a corresponding card 1. As shown, each signal
pin terminal 6 passes longitudinally through a rear portion of the
insulating housing 5. Each signal pin terminal 6 in each row includes a
rear tail 8 arranged laterally in line at the rear side of insulating
housing 5. All rear tails 8 are arranged at an interval of one half of the
interval of the signal pin terminals 6 in each row. 



Grounding terminals 9 are arranged generally parallel io each other and to
ports 7 of pin terminals 6 and are adapted to engage the outer conductive
panel of pc card 1. Each grounding terminal 9 corresponds to a port 7 of
signal pin terminal 6. The grounding terminal of the upper port is fixed
laterally in substantially the same , position as that of the Lower port.
Card-connection part 3 further comprises connection rod terminals 10
extending between the grounding terminals, also mounted in the insulating
housing 5. As shown most clearly in Figure 2, grounding terminals 9 are
electrically coupled to each other by being connected to connection rod
terminals 10. The connection rod, terminals extend through the insulating
housing in between select signal pin terminals and intersect the signal pin
terminal port without contacting any of the signal_pin terminals. Lower
portions 10a of connection rod terminals 10 are located at the bottom 5a of
insulating housing 5 of card-connection part 3 (see Figure 8). Thus, the
lower ends of connection rod terminals 10 provide connection terminals 10a
to connect to the ground circuit of the circuit board (not shown) on which
the card connector is mounted. Two card ejection mechanisms 12 are provided
along one side of insulating   2 3 MAY 2003 7 housing 21, adjacent and
corresponding to the upper and lower pin terminal ports 7. Each card
ejection mechanism 12 includes an ejection rod 13, a push rod 14 and a mold
gear 15 operatively connecting push rod 14 to ejection rod 13. When push
rod 14 is actuated by its button 16, ejection rod 13 is driven in a
direction indicated by arrow 17. Ejection rod 13 has a hooked end 18 which
is adapted to eject the lateral edge of pc card 1 from card connector 2.
Insulating housing 5 has a metal shell 19 with an opening a front side for
receiving pc card 1. Metal shell 19 shields the outer surfaces of upper and
lower pc cards 1 inserted in the insulating housing 5. As seen in Figs. 9
and 10, the substrate-connection portion 4 of the card connector comprises
an L-shaped insulating housing 21 and includes signal-transfer terminals 22
and grounding terminals 23 mounted therein. Tall and short signaltransfer
terminals 22 are arranged at the same intervals as rear tails 8 of signal
pin terminals 6 and are mounted in an upright wall 21 a of L-shaped
insulative housing 21. The different heights of the signal-transfer
terminals allow the engagements tails 22a to be arranged at the upper and
lower ports and to mate with rear tails 8 of signal pin terminals 6.
Soldering tails 22b appear on a bottom or horizontal portion 21b of Lshaped
insulating housing 21 and extend in opposite directions. Grounding
terminals 23 are mounted in a lateral edge of horizontal extension 21b of
L-shaped insulating housing 21. The grounding terminals include solder
tails 23a exposed on the bottom of horizontal extension 21b for connection
to corresponding ground traces in an underlying circuit board. Grounding
terminals 23 further include engagement apertures 24 formed therein for
receiving the lower ends 10a of connection rod terminals 10, which project
from the bottom of insulating housing 5. Horizontal extension 21b of
L-shaped insulating housing 21 has throughholes 25 formed in alignment with
engagement apertures 24 of grounding terminals 23 and connection rod
terminals I0. Substrate-connection part 4 and card-connection part 3 are
assembled together to provide card connector 2. In the assembled condition,
each engagement tail 22a of signal-transfer terminals 22 is in contact with
a corresponding rear tail 8 of signal pin   



2 3 MAY 2003 g terminals 6, and lower ends l0a of connection rod terminals
10 are located in engagement apertures 24 of grounding terminals 23. The
assembled card connector 2 is mounted on an underlying printed circuit
board (not shown), and soldering tails 22b of signal-transfer terminals 22
are soldered to selected conductors of the signal circuit of the circuit
board, and soldering tails 23a of grounding terminals 23 are soldered to
the grounding circuit of the circuit board. Thus, signal pin terminals hare
connected to the signal circuit of the circuit board via the
signal-transfer terminals 22 and grounding terminals 9 are connected to the
ground circuit of the circuit board via connection rod terminals 10 and
grounding terminals 23, on the bottom of insulating housings 5 and 21,
respectively.. As may be understood from the above, the connection of the
upper and lower grounding terminals 9 to the ground circuit of the circuit
board via the connection rod terminals 10 eliminates the necessity of using
grounding shields which extend behind the card connector or a grounding
relay substrate attached to one end of the card connector, thereby
permitting the card connector to be reduced in size. Also, connection rod
terminals 10, which connect grounding terminals 9 together, are mounted
within the insulating housing and terminate at the bottom thereof to
connect to the grounding circuit of the circuit board, thus requiring no
extra space around the card connector for connection. Accordingly, other
circuit devices and components can be placed closer to card connector 2 on
the circuit board to allow for higher density circuit board assemblies. The
mating interface of rear tails 8 of signal pin terminals 6 and engagement
tails 22a of signal-transfer terminals 22 require minimum space and
therefore also contributes to the reduction of the longitudinal size of the
card connector. It will be understood that the invention may be embodied in
other specific forms without departing from the spirit or central
characteristics thereof. The present examples and embodiments, therefore,
are to be considered in all respects as illustrative and not restrictive,
and the invention is not to be limited to the details given herein.   2 3
MAY 2003 9 CLAIMS: 1. A card-receiving connector (2) for electrically
connecting two pc cards ( 1 ) to an underlying printed circuit board,
comprising a card-connection part (3) including an insulating housing (5),
two ports (7) of signal pin terminals (6) mounted in the insulating housing
and adapted to mate with corresponding receptacle sockets of the cards, 



two grounding terminals (9) arranged generally parallel to the signal pin
terminals (6) and to each other, each adapted to engage a conductive outer
panel of one of the cards, and connection rod terminals (10) extending
between the grounding terminals (9) intersecting each row of signal-pin
terminals and electrically connecting the parallel grounding terminals (9)
to each other, wherein the grounding terminals (9) are connected to a
ground circuit of the circuit board via the connection rod terminals (10).
2. A card-receiving connector (2) according to claim 1 wherein the
connection rod terminals (10) are mounted in the insulating housing (5) of
the card-connection part (3), and lower ends ( 1Oa) of the connection rod
terminals ( 10) are located on a bottom portion of the insulating housing
(5), and wherein the connection rod terminals (10) are adapted to be
soldered to the ground circuit of the circuit board.   2 3 MAC to 3. A
card-receiving connector (2) for electrically connecting two pc cards (1)
to an underlying printed circuit board, comprising a card-connection part
(3) including a first insulating housing (5), two lateral arrangements (7)
of signal pin terminals (6) mounted in the insulating housing and adapted
to mated with corresponding receptacle sockets of the pc cards, each signal
pin terminal including a contact tail (8) arranged on a rear side of the
insulating housing (5); and grounding terminals (9) corresponding and
arranged generally parallel to each lateral arrangement of signal pin
terminals and adapted to engage a conductive outer panel of one of the
cards, connection rod terminals (10) intersecting each arrangement (7) of
signal pin terminals (6) between the contact tails (8) and an end of the
signal pin terminal (6) adapted to mate with a corresponding receptacle
socket, and electrically connecting the grounding terminals (9) to each
other, the connection rod terminals ( 10) being adapted to connect the
grounding terminals (9) to a ground circuit of the circuit board; a
substrate connection part (4) adapted to be assembled to the cardconnection
part including a second insulating housing (21 ), 



signal-transfer terminals (22) mounted in the insulating housing adapted to
connect the signal pin terminals (6) of the card-connection part (3) to
corresponding signal conductors of the circuit board, each signal-transfer
terminal including a contact tail (22a) arranged on a side of the
insulating housing (21 ) of the substrate-connection part (4),   2 3 Mar
zoos 11 wherein the contact tails (8) of the signal pin terminals (6) of
the card connection part (3) are adapted to contact the contact tails (22a)
of the signal transfer terminals (22) of the substrate-connection part (4)
when the card-connection part is assembled to the substrate-connection
part. 4. The card-receiving connector (2) according to claim 3 wherein the
substrateconnection part (4) further comprises a major grounding terminal
(23) adapted to contact the connection rod terminals (10) when the
card-receiving part is assembled to the substrate connection part. 5. The
card-receiving connector (2) according to claim 4 wherein each grounding
terminal (9) is connected to the major grounding terminal (23) of the
substrate-connection part (4). 6. The card-receiving connector (2)
according to claim 5 wherein the contact tails (8) of the signal pin
terminals (6) are arranged laterally in a single row for each lateral
arrangement (7) of pin terminals (6) and wherein the contact tails (22a) of
the signal-transfer terminals (22) are arranged in rows to correspond to
the contact tails (8) of the signal pin terminals (6). 7. The
card-receiving connector (2) according to claim 5 wherein the connection
rod terminals (10) are mounted in the first insulating housing (5) of the
card-connection part (3), and lower portions (10a) of the connection rod
terminals (10) are located on a bottom portion (5a) of the insulating first
housing (5) of the card-connection part (3), wherein the lower portions
(10a) contact the major grounding terminal (23) of the substrate-connection
part (4). .A_.A.A.A3'.AYE.A.AN.Ah@.A.A.A!2 @W3W f
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