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SPECIFICATION
CFCARDC CTOR

Field of the Invention:

The invention is directed to a card connector for connecting a printed circuit
board and a card and, more particularly, to such a card connector equipped with means
for preventing electric circuits from being broken electrostatically when an electric

connection is made between a printed circuit board and a card.

Background of the Invention:

As is known, when it is desired to make an electric connection is between an
electronic device having a printed circuit board and a card having an integrated circuit,
a card connector can be used to make the connection between the card and the printed
circuit board simply by inserting the card in a card connector.

Such a card connector typically includes an insulating housing having a pair of
guide sections to guide the card into a mating position with the card connector. Also,
the card connector may have means to disconnect and eject the card therefrom, and a
card-protecting shell to prevent the card from any exterior hazards.

When a person inserts a card in the card connector by hand, there is a fear of
the integrated circuit of the card and/or the printed circuit board of the electronic
device being electrostatically destroyed by permitting static electricity to be
discharged from the hand to the card and/or the electronic device. To prevent such an
electrostatic hazard, the card connector can include grounding means to allow static
electricity to be discharged from the person to the grounding circuit of the printed
circuit board of the electronic device.

Typically, such a grounding means comprises a contacting section that makes
contact with an electrically conductive shield which surrounds the top, bottom and
opposite sides of the connector-mating section of the card, and a separate grounding
section that makes an electric connection between the contacting section and the

grounding circuit of the printed circuit board of the electronic device.
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Such grounding means, however, is not effective if a good electric connection
is not made between the contacting section and the grounding section. The contacting
section of the grounding means may be integrally formed to project in a cantilever
fashion from the card-ejection means or slider (both made of electrically conductive
material) or from the metal shell of the card connector. The cantilever-like projection
of the card-ejection means or slider is made to slide on a grounding member of the
card when the card is inserted in the card connector. This arrangement may
eventually cause a poor electric connection between the cantilever-like projection and
the card grounding member particularly in applications where the card connector is
used for repeated insertions of a card.

As is known, there is an ever increasing demand for reducing the physical size
and manufacturing cost of such card connectors. However, to meet this demand, there
is a corresponding risk of lowering the reliability of the anti-electrostatic hazard
means. Such a grounding means is assembled from two separate parts (i.e., contacting
section and grounding section), and accordingly the assembly and manufacturing

costs can be high.

Summary of the Invention:
An object of the present invention is to provide a small-sized card connector

whose anti-electrostatic hazard reliability is substantially improved in spite of
reducing significantly the manufacturing cost. To obtain this object, a card connector
for use in making a required electric connection between a printed circuit board and a
card having an integrated circuit, the card connector including an insulating housing
comprising a connector section which mates with a mating connector section of the
card, a pair of gnide sections to guide the mating connector section of the card to the
connector section of the card connector and grounding means to ground the card to the
grounding conductor of the printed circuit board via the card connector, is improved
according to the present invention in that the grounding means is provided in at least
one of the guide sections; and the grounding means comprises a resilient contact
comprising: : —-
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a contact section projecting in the guide slot of the guide section, wherein
opposite guide slots face toward each other to accommodate opposite longitudinal
sides of the card in guiding the mating connector section of the card to the connector
section of the card connector, thus permitting the projecting contact section to contact
at least one longitudinal side of the card; and

a grounding section integrally connected to the contact section, which
grounding section is adapted to be connected to the grounding circuit of the printed
circuit board.

The resilient contact comprises a contact section and a grounding section
integrally connected to the contact section, such an integral structure effectively
eliminates the possibility of causing insufficient grounding that would occur if the
grounding structure were made of separate parts. Such possibility of incomplete
grounding would be increasingly noticeable as the size of the card connector is
decreased. The use of the integral grounding structure, therefore, contributes to the
down-sizing of the card connector. '

The resilient contact may comprise a contact section and a grounding section
integrally connected thereto, and may be fixed by inserting a contact-to-grounding
transitional base of the resilient contact into the seat of one of the guide sections, the
seat having an opening to permit the contact section of the contact to project into the
guide slot.

The grounding section of the resilient contact comprises a planar fitting nail
adapted to be surface soldered to the grounding circuit of the printed circuit board.

Other objects of the present invention will be understood from the following
description of a card connector according to a preferred embodiment of the present

invention.
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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:

Fig. 1 is a plan view of a card connector structure according to the present
invention;

Fig. 2 is a side view of the card connector structure as viewed in the direction
indicated by arrow E in Fig. 1;

Fig. 3 is a bottom view of the card connector structure;

Fig. 4 shows the card connector structure viewed from the side from which a
card can be inserted therein;

Fig. 5 is a plan view of a resilient contact of the type used in the card
connector structure; |

Fig. 6 is a side view of the resilient contact shown in Fig. 5;

Fig. 7 is an end view of the resilient contact as seen from the left side in Fig. 5;

Fig. 8 is a longitudinal section of the card connector structure taken along the
line X-X in Figure 1;

Fig. 9 is an enlarged bottom view of a fragmentary part of one side of the card
connector structure corresponding to the section shown in Fig. 8;

Fig. 10 is an enlarged section of the fragment of the card connector structure
taken along line Y-Y” in Fig. 8;

Fig. 11 is an enlarged end view of the card connector structure as seen from
the right side of Fig. §;

Fig. 12 is an enlarged cross section of the card connector structure taken along
line Z-Z’ of Fig. 8; and

Fig. 13 is an enlarged view of the part of the card connector structure to which

a resilient contact is attached. e
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Detailed Description of the Preferred Embodiment:
Referring to the accompanying drawings and first to Figures 1 through 3, a

card connector 1 can be used in making an electric connection between a printed
circuit board 3, which can be part of an electronic device for example, and a card 2
having an integrated circuit, such as a memory, contained therein. Sucha card 2 is
commonly called "PC Card" or "CF Card" and it includes a mating connector section
to be mated with the connector section of the card connector. The mating connector
section of card 2 has an electrically conductive shield substantially entirely enclosing
its surrounding surface (that is, its top, bottom and opposite sides).

Card connector 1 includes an insulating housing 5 comprising a connector
section 4 to mate with the mating connector section of card 2 and a pair of guide
sections 7 and 8 to guide the mating connector section of card 2 to connector section 4
of card connector 1. Housing 5 is molded from plastic or other insulating materials.

Connector section 4 has a plurality of terminals 6 arranged at regular intervals.
Each terminal 6 is composed of a contact section 9 to be connected to the
corresponding mating pin of the mating connector section of card 2, and a soldering
tail section 10 to be soldered to a corresponding conductor on the underlying printed
circuit board 3.

As seen in Fig. 4, the pair of guide sections 7 and 8 are provided on opposite
lateral sides of connector section 4 with their guide slots 12 facing toward each other.
Portions of these guide sections 7 and 8 appearing symmetrically relative to the
longitudinal center line in Figs. 3 and 4 are indicated by the same reference numerals.

Housing 5 includes positioning projections 13 and fixing apertures 11, thereby
facilitating the positioning and fixing of housing 5 in printed circuit board 3.

Now, the features of the card connector 1 according to the present invention
are described. Each guide section 7 or 8 has a grounding means 21 to ground card 2
to a corresponding grounding conductor of printed circuit board 3 composed of a
resilient contact 22 comprising a contact section 23 projecting in guide slot 12 of
guide section 7 or 8§ and a grounding section 27 integrally connected to the contact

section 23, which is adapted to be connected to a grounding circuit of printed circuit
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board 3. As seen in Figs. 5 to 7, resilient contact 22 has a contact section 23 and a
grounding section 27 both integrally connected to a base 25 of the contact.

Specifically, contact section 23 is connected to base 25 via an elongated arm
24, which is coplanar with the base 25. Contact section 23 is bent to form a ridge
whereas the grounding section 27 rises upright from the base edge.

Resilient contact 22 is fixed by inserting its contact-to-grounding transitional
base 25 into the seat 30 of guide section 7 or 8. Seat 30 includes an insertion slot 31,
a retainer 35, an opening 32 and another opening 34 made therein as seen in Figs. 9,
10, 11 and 12. The contact-to-grounding transitional base 25 of resilient contact 22 js
inserted into insertion slot 31 until the tongue-like engagement projection 28 is caught
by retainer 35, allowing the grounding section 27 to be exposed in opening 34, and, at
the same time, allowing contact section 23 to project from opening 32 in guide slot
12. Thus, grounding section 27 can be easily soldered to the grounding circuit of
printed circuit board 3, and resilient contact 22 can contact one or the other
longitudinal side of card 2 when the card is inserted in opposite card slots 12 of
insulating housing 5.

Referring still to Figs. 5, 6 and 7, resilient contact 22 is adapted to be fixed in
guide section 8, and is symmetrical with the resilient contact fixed in the guide section
7, and is described in more details below.

As described above, resilient contact 22 includes a contact section 23 and a
grounding section 27 both integrally connected to a base 25, and is made of a sheet of
metal by stamping and forming. Contact section 23 extends from base 25 ina
cantilever style, and the free end of the flexible cantilever is formed with a ridge as
seen in Fig. 6.

Grounding section 27 can be a fitting nail-like piece extending from the lower
edge of base 25 to provide a soldering surface, which is adapted to be soldered to the
grounding circuit of printed circuit board 3.

Grounding section 27 can also be an extension adapted to be inserted in a
through hole of the printed circuit board.

Base 25 of resilient contact 22 has an engagement projection 29 made by
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cutting the mid-~portion of the base in the shape of a "U", and by forming the tongue-
like projection 28 so as to be caught by the retainer 35 of seat 30. Also, base 25 has
two push-in expansions 26, and each push-in expansion 26 has a throng-like
projection 29 to make sure that resilient contact 22 is positively fixed to insulating
housing 5.

Resilient contact 22 has contact and grounding parts combined as an integral
form, thereby assuring that the card connector 1 is free of any poor electric connection
therebetween, which would be caused in the conventional card connector having
contact and grounding parts provided separately, and assuring that the associated
printed circuits are free of electrostatic hazards.

Now the manner in which a pair of resilient contacts 22 are fixed to the guide
section 7 and 8 of the insulating housing 5 is described by giving an example of
resilient contact 22 being fixed to guide section 8.

Referring to Fig. 8, resilient contact 22 is fixed to guide section 8 so that
contact section 23 of resilient contact 22 may be exposed in guide slot 12 with the
ridge of contact section 23 as directed toward the opening side of guide slot 12. Thus,
contact section 23 projects into guide slot 12. Recess 38 is seen behind contact
section 23, Contact section 23 can be withdrawn in recess 38 when it is yieldingly
deflected backward by the longitudinal edges of card 2 during insertion thereof.

Referring to Figs. 9 and 10, resilient contact 22 is fixed to seat 30 by inserting
base 25 into slit 31 ¢whose width is somewhat larger than the thickness of resilient
contacts 22) made in  seat 30, and by putting cantilever-like extension 24 and
contact section 23 in opening 32, which communicates with slit 31 and recess 38.

As seen in Fig. 12, tongue-like engagement projection 28 of base 25 of
resilient contact 22 abuts an upper surface 39 of retainer 35 of seat 30.

As seen in Fig. 13, opposite push-in expansions 26 are forcedly pushed in
longitudinal extensions 36 of slit 31 (see Fig. 9), permitting projections 29 to cut into
end walls 27 of longitudinal extensions 36.

Thus, resilient contact 22 can be fixed steadily to guide section 8 with
engagement projection 28 and push-in expansions 26 of base 25 both caught by the
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inner surface of seat 30.

Now the manner in which card connector 1 is fixed to the underlying printed
circuit board is described. First, card connector 1 is put on printed circuit board 3 in
the correct position with the aid of positioning projections 13 of insulating housing 5,
and then card connector 1 is bolted to printed circuit board 3 by inserting screws in
fixing apertures 11. Thereafter, solder tails 10 of terminals 6 of connector section 4
are soldered to corresponding conductors of printed circuit board 3, and at the same
time, the grounding fitting nails 27 of resilient contacts 22 are soldered to the
grounding circuit of printed circuit board 3.

A card 2 is inserted into card connector 1 with its connector section facing
connector section 4 of the card connector, and its opposite longitudinal edges are
inserted in guide slots 12 of opposite guide sections 7 and 8 of card connector 1. Then
card 2 is moved toward connector section 4 of card connector 1 in the direction
indicated by arrow A in Fig. 1.

Upon insertion of the card, contact section 23 of resilient contact 22, which
project in guide slots 12, make contact with the shielded longitudinal edges of the
card. '

Contact sections 23 of resilient contacts 22 are yieldingly deflected, as
indicated by arrow P in Fig. 11, to enter the recesses 38 (see Fig. 9), allowing the
contact sections to continuously abut against the shielded longitudinal edges of card 2
with a given contact pressure to assure continuous contact therebetween.

With this arrangement, static electricity from a persons body can be discharged
to the grounding circuit of the printed circuit board through the electrically conductive
shield of the card and the resilient contacts. Thus, the integrated circuit of card 2
and/or the printed circuit of the printed circuit board can be protected against
electrostatic hazards. The reliability of the protection is improved by the use of the
integral contact-and-grounding combination and by the continuous contact with the
shielded longitudinal edges of the card.

Also, the increased protection reliability against electrostatic hazards permits

the down-sizing of the card connector, and the decreased number of parts in the
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grounding means leads to a significant decrease in the number of assembling steps,
and the corresponding decrease in the manufacturing costs of the connector.

The shielded longitudinal edges of the card make contact with the contact
sections of the resilient contacts, so that the shield of the card is grounded all the time,
assuring that required EMC be provided in the connector assembly.

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.
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CLAIMS:
1. A card connector (1) for connecting a printed circuit board (3) and a
card (2) comprising

an insulating housing (5) comprising a connector section (4) for receiving a
mating connector section of the card, a pair of guide sections (7, 8) to guide the
mating connector section of the card into the connector section (4) of the card
connector (1) and grounding means (21) to ground the card (2) to the grounding
conductor of the printed circuit board (3) via the card connector (1), characterized in
that

the grounding means (21) is provided in at least one of the guide sections and
comprises a resilient contact (22) having a contact section (23) projecting in the guide
slot (12) of the guide section, wherein opposite guide slots face toward each other to
accommodate opposite sides of the card (2) in guiding the mating connector section of
the card to the connector section of the card connector (1), thus permitting the contact
section (23) to make contact with at least one side of the card (2); and a grounding
section (27) integrally connected to the contact section (23) and adapted to be

connected to the grounding circuit of the printed circuit board (3).

2. A card connector (1) according to claim 1 wherein the resilient contact
(22) is fixed in the housing by inserting a contact-to-grounding transitional base (25)
of the resilient contact (22) into a seat (30) of one of the guide sections (7, 8), the seat
30 including an opening (32) to permit the contact section (23) of the contact (22) to
project into the guide slot (12).

3. A card connector (1) according to claim 1 wherein the grounding means

A

(21) is provided in both the guide sections (7, 8).
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4, A card connector (1) according to ¢laim 1 wherein the grounding

section (27) of the resilient contact (22) is a planar fitting nail to be surface-soldered

to the grounding circuit of the printed circuit board (3).
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