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PC CARD SWITCHABLY COMPATIBLE
WITH 16-BIT AND 32-BIT MODES

PLICATIONS :

application No.
SWITCHING BETWEEN 16-RTT ~32-B1IT OPERATION MODES,

filed _ 0. P/1071-613,
the entire disclosure of which is hereby in orated by
reference.
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BACKGROUND OF THE INVENTION
1. PField of the Invention:

The prcsent invention relates a PC (Personal
Computer) card to be mounted in a computer system and,
more particularly, to a PC card that is'detachably
mountable in a 16-bit card slot or a 32-bit card slot.

2. Description of the Related Art:
A PC card is a peripheral device that has been

developed to help extend the functions of a personal
computer. Standards of the mechanical and electrical
characteristics of PCs are now being formulated under the
aegis of PCMCIA (Personal Computer Memory Card Interface
Association) and JEIDA (Japan Electronic Industry
Development Association). Besides memory caxds, a
plurality of different PC cards including flash memory
cards, HDD (Hard Disk Drive) caxds, and-FAx/MODEM cards
are now commercially available.

These cards are classified into 8-bit cards,
16-bit cards, 32-bit cards and the like according to the
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10 7 BACKGRCUNG OF THE | NVENTI ON 1. Field of the Invention:

The present invention relates a PC (Personal

particular internal data bus width. The PC card slots of
personal computcrs which are commercially available may
receive any type of PC cards. However, some conventional
~personal computers can only receive 16-bit cards and 32-
5 bit cards cannot be inserted into their PC card slots.
According to the standard, a projection is
provided in the card slot of a personal computer to
identify the type of a PC card being inserted. A groove
which is deep enough to receive the projection is
10 provided in the vicinity of a connector of the PC card.
The standard specifies that the height of the projection
for a 16-hit PC gard slot be higher than that of a 32-bit
PC card slot. The projection serves as an obstacle,
making it impoeesible to insert a 32-bit card having a
18 shallower groove into a 16-bit PC card slot. Since the
driving volﬁage of the 32-~bit card is 3.3 V while the
driving voltage of the 16-bit card is 5.0 V, such a
setting advantageously protccts the internal circuitxy of
the card.
20 The standard also specifies that the top
surface of the connector of the 32-bit PC card be
provided with a predetermined number of projecting
portions producing a ground terminal having a
predetermined height. The projecting portions are
25 intended to assure the connection between a circuit board
~ .in the PC card and the ground of the personal computer,
‘and to perform reliable and fast data transfer between
the PC card and the computer. Such a requirement is not
-imposed for the 16-bit PC card.
30 " As the performance reguirements of the personal
computer increase, the bus of the PC card generally
shifts from an 8-bit width to a 16-bit width and to a 32-
bit width. Most new PC cards currently on sale are of
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Complit’er$ car'd ‘fb B8 mounted in a conput er system and, nor e

particularly, to a PC card that is detachably 15 nmountable in a 16-bit
card slot or a 32-bit card slot. 2. Description of the Rel ated
Art: A PC card is a peripheral device that has been

devel oped to help extend the functions of a personal conput er.

St andards of the nmechanical and electricgal_20 characteristics of PCs are
now bei ng fornul ated under the aegi s of PCMClI A (Personal GConputer
Menory Card Interface Associ ation) and JEIDA (Japan El ectronic

| ndustry Devel opnent Associ ation). Besides nenory cards, a
plurality of different PC cards including flash nenory 25 cards, HDD

(Hard Di sk Drivehe 3bitrchref¢MODEMwerslS, there &f8 MaWyCQBEBECWRbL! Y
avai |l abl e. \ These cards are c¢lassified,in -bit cards,
still use personéi computerSQhaVLng only ig-glt carg
slots. A new PC card capable of operating in both 32-bit
mode and 16-bit mode would may be accepted by many more
5 userxs.

The standard, however, does not permit the 32-
bit card Lo be inserted into the 16-bit card slot. Even
if the groove is deepened, the projecting portiona on the
connector atill restrict Lhe insertion of the card into

10 the slot,

SUMMARY OF THE INVENTION

Accordingly, it is an objeot of the present
invention to provide a 32-bit PC card that is switchable
between a 16-bit mode and a 32-bit mode and is insertable

15 into a 16-bit card slot with a ground connection firmly
established. The switching operation between the 16-bit
and 32-bit modes is discussed in copending application
No. '

According to cne aspect of the present

20 invention, the PC card includes (a) a cirxcuit, (b) a
ground line on the circuit, (c¢) a connector for
interfacing the circuit with an extérnal device[ and (d)
an elastic projection, connected to the ground line and

. arranged on one surface of the connector.

25 The PC card ol the present invention preferably
includes (a) a logid circuit operating in either a 16-bit
mode or a 32-bit mode, (b) a ground line on the circuit,
(c) a connector for transferring a signal between the
circuit and the external device, and (d) a series of

30 elastic metal members arranged on the top surface of the
connector and connected to the ground line. When the
connector of the BC card is inserted into the PC caxd
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particular internal data bus width. The PC card sl ots of

slot, the elastic metal member is retained by a support

frame arranged on the periphery of the PC card slot, and

is deformed upward toward the top surface of the
connector. When the PC card is fully inserted into the
slot, the elastic metal member is urged against the
support frame and both are firmly connected. Since the
ground line is provided on the support frame where the
‘metal member contacts the support frame, the ground
potential of the PC card and the ground potential of a
personal computer are equalized. This contributes to
reliable data communication between the PC card and the
personal computer.

These and other objects, features and
advantages of the present invention will become more
apparent when the following detailed description of
embodiments of the present invention is considered with
the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of a 32-bit PC

card of a first embodiment of the precsent invention;
FIG. 2 is a plan view showing a card-side

connector and ground electrode for use in the 33-bit PC

card of the first embodiment of the present invention;

FIG. 3 is a longitudinal sectional view showing
part of the 32-bit PC card ol the first embodiment of the
present invention prior to its insertion into a slot-side

connector ¢of a 32-bit card slot;

FIG. 4 is a longitudinal sectional view showing
part of the 32-bit PC card of the first embodiment of the
present invention which has been inserted into the slot-

side connector of the 32-bit card slot;
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t.ype of PC cards. However, some conventi onal personal conputers can
only receive 16-bit cards and 32- 5 bit cards cannot be inserted into
their PC card slots. According to the standard, a
projection is provided in the card slot of a personal conputer to
identify the type of a PC card being ingerted. A groove whi ch is deep
enough to receive the projection is 10 provided in the vicinity of a
connector of the PC card. The standard specifies that the height of

t he projection for a 16-bit PC card slot be higher than that of a
32-bit PC card slot. The projection serves as an obstacl e,

meking-it inpossible to ipgert sa132abUbngdtddhaailnseetifénal sali shewing
00T s T SabeyoBorhl SAebth 2o SR, KAt eap £agat pUbARI LB, She
5.0 V, such a presen&euhwagtadmaptageomglﬁtpraneertlbhe1nhbeanaﬂocrsadetry
of connector of a 16-bit card slot;

5 . FIG. 6 ie a longitudinal sectional view showing
part of the 32-bit PC card of the first embodiment of the
present invention which has been inserted into the slot-
side connector of the 16-bit card slot;

FIG. 7 is a longitudinal sectional view showing

10 part of the insertion side of the 32-bit PC card
accoxrding to a first modification;

FIG. 8 is a longitudinal sectional view showing
part of the insertion side of the 32-bit PC card
accoxrding to a second modification;

1s FIG. 9 is a perspective view of a PC card of a
gecond embodiment of the present invention;

F1G. 10 is an exploded perspective view showing
a frame body, a top panel, a bottom panel, a card-side
connector and a ground electrode forming the PC card of

20 the second embodiment of the preeent invention;

FIG. 11 is a longitudinal sectional view
showing part of an insertion side of thc PC card of the
second embodiment of the present invention;

FIGC. 12 is a plan view showing the ground

25 electrode used in the PC card of the second embodiment of -
the present invention;

FIG. 13 is a side view of the ground electrode
taken along line V-V shown in FIG. 12;

FTG. 14 is an enlarged perspective view of an

30 elastic projection shown in FIG. 13;

FIG. 15 is a longitudinal sectional view of the
elastic projection taken along line VII-VII shown in FIG.
14;
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the card. 20 The standard a?§§ speéf *8s that the top Qo1

surface of the connector of the 32-bit PC card be provided with a

pr edet er mi ned nunber of projecting portions producing a ground

term nal having a predet erm ned hei ght. The projecting portions are

25 i ntended to assure the connection between a circuit board in
- the PC card and the ground of the personal_conputer, . and to perform

reliable and fast data transfer between the PC card and the

conputer. Such a requirenent is not i nposed for the 16-bit PC card.

30 As the performance requirenents of the persona

conputer increase, the bus of the PC card generally shifts from an

- 8-bit width to a 16-bit wrlih agl i £ Ivhgitudinabidedd tiial Mpsdy new PC

- cards currentlys%gw&%bgﬁgéitgf the PC card of the seoond embodiment of
the present invention prior to its insertion into a slot-
side connector of a 32-bit card slot;

5 FIG. 17 is a longitudinal sectional view
showing part of the PC card of the embodiment which has
been inserted into the slot-side connector of the 32-bit
card slot;

FIG. 18 is a longitudinal sectional wview
10 showing part of the PC card of the second embodiment of
the present invention prior to its insertion into a slot-
side connector of a 16-bit card slot;
FIG. 19 is a longitudinal sectional view
showing part of the PC card of the second embodiment of
15 the present iunvention which has been inserted into the
slot-side connector of the 16-bit card slot; and
FIG. 20 is a longitudinal sectional view
showing part of the insertion side of the 32-bit PC caxd
according to a modification.

20 DESCRIPTION OF EMBODIMENTS OF THE INVEH: ION

Referring to FIG. 1 through FIG. 8, the first
embodiment of the present invention is now discussed in
detail. .

There isg shown in FPIG. 1 a PC card 31 of a

25 first embodiment of the present invention (hereinaftexr
raeferred to as a 32-bit PC card 31) compatible with both
16-bit mode and 32-bit mode operation, and a casing 32 of
a thin-plate configuration, serving as an external casing
of the 32-bit PC card 31. The casing 32 includes a thin, -

30 U-shaped frame body 33 with its top and bottom sides
opened, panels 34 each having a rectangular projecting
portion 34A for closing the respective top and bottom
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per sonal - conput ers havi ng onIy 16-bit card slots. A new PC card
capabl e of operating in both 32-bit node and 16-bit node woul d may be
accepted by nmany nore 5 users.

- 7 =

openings of the frame body 33, and a circuit board
accommodation space 35 therewithin.
One end of the casing 32 is opened and forms a
connector mounting opening 32A, and a card-side connectoxr
5 - 38 is secured in the connector mounting opening 32A. One
panel 34 of the two, arranged on the top side, has an
electrode plate accommodation cutout 34B extending
horizontally on its side of the connector mounting
opening 32A. Electronic components 7 (not shown) mounted

10 on a circuit board 6 (FIGS. 3-8) housed in the circuit
board accommodation space 35 of the casing 32 are
compatible with a 32-bit mode of operation (using a
driving voltage of 3.3 V) and a 16-bit mode (using a
driving veltage of 5.0 V).

15 The frame body 33 is provided with a card-side
key groove 36 on its left-hand side with respect to the
direction of insertion of the frame body 33, viewed from
behind. The card-side key groove 36 is formed by cutting
partially the top surface of the frame body 33 of the

20 casing 32 at the left-hand side wall with respect to the
direction of insertion, in the vicinity of the connector
mounting opening 32A. The card-side key groove 36 has a
width dl equal to that of the card-side key groove 8 of
the 1lé6-bit PC caxd 1.

25 The frame body 33 is alsoc provided with a guide
groove 37 on its right-hand side with respect to the
direction of insertion. The guide groove 37 is formed by
providing a relief in the side wall of the frame body 33
on the right-hand side with respect to the direction of

30 ingertiodn, in kthe wvicinity of the connector mounting
opening 32A of the frame body 33 of the casing 32. The
guide groove 37 has a groove width 40 equal to that of a
guide groove 22 of the 32-bit PC card 16.
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i.nserted into the 16-bit card slot. Even i f the groove is deepened,
the projecting portions on the connector still restrict the insertion
of the card into 10 - t he sl ot. SUMVARY OF THE | NVENTI ON

. Accordingly, it is an object of the present l-nvention to provide a

- 32-bit PC card that is switchable between a 16-bit node and a 32-bit
node and is insertable 15 into a 16- Blt card slot with a ground
connection firmy est abl i shed. The switching operation between the
16-bit and 32-bit nodes is discussed in copending application:
No 09/ 199, 995 : According to one aspect of the present

An elongated card-side connector 38 is mounted
in the connector mounting opening 32A of the casing 32.
As shown in PIG. 3 and FIG. 5, the card-side connector 38
includes an elongated rectangular parallelepiped-shaped
5 body 38A constructed of a resin material, a total of 68
pin holes 38B arranged in 2 rows by 34 columns and
extending from the front end toward the rear end of the
body 38A. The computer 38 also includes terminals pins
38C with their base portions positioned in the deep
10 portions of respective pin holes 38B and their ends
projecting out of the rear end of the body 38A and
connected to the circuit board 6.
A ground electrode 39 is attached on the top
_ surface of the card-side connector 38. The ground
15 electrode 39, as shown in FIG. 2, is constructed of a
conductive metal plate, and includes a planar electrode
plate 39A affixed onto the one surface of the body 328A.
The ground electrode 39 alsc includes a plurality of (for
example, eight) ground terminals 3SB extending from the
20 electrode plate 382 toward the side of the circuit board
6. Notches 39C are cut from the rear end of the
electrode plate toward the front end of the electrode
plate 352 in the direction of insertion, and are
positioned between the ground terminals 39B. The ground
25 electrode 39 also includes a plurality of (for example,
eight) lips 39D positioned between the notches 33C which
extend backward from the elcctrode plate 35A. The lips
39D are bent to form elastic projections 40.
Preferably eight elastic projections 40 are
30 formed in the electrode plate 39A of the ground electrode
39. The elastic projection 40, as shown in FIG. 3, is
formed by bending the lip 39D of the electrode plate 39A
of the ground electrode 3% at its mid-point in an

SPEC\276011 S
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line on the circuit, (c) a connector for interfacing the circuit with
an external device, and (d) an elastic projection, connected to the
ground |ine and arranged on one surface of the connector. 25
. The PC card of the present invention preferably i ncludes (a) a logic
" circuit operating in either a 16-bit node or a 32-bit node, (b) a
ground line on the circuit, (c) a connector for transferring a
si gnal between the circuit and the external device, and (d) a series
of 30 el astic netal nenbers. arranged on the top surface of the
connector and connected to the ground |ine. Wen the connect or of

the PC card is ifispditest i vighdpe® dfoss'dection such that the bent portion

becomes a projecting portion 40A. The end of the lip
39D, namely, the end portion 40B of the elastic
projection 40 is a free end and passes through the

5 electrode plate accommodation cutout 34B. It also
extends toward the circuit board accommodation space 35
of the casing 32. .

Since the elastic projection 40 is formed by

bending the lip 39D with its peak projecting upwardly,

10 the projecting portion 40A has a plate spring structure
that is deformed under pressure applied from above and
thus exhibits elasticity.

When the card-side connector 38 is inserted
into the slot-side connector 27 (FIG. 3-4) to fit the PC

15 cgard 31 into the 32-bit card slot 25, the card-side
groove 36 is guided by a slot-side key groove 29 and the
guide groove 37 is guided by a guide projection 30.

Referring to FIG. 4, the elastic projection 40
formed on the ground electrode 39 is connected to the

20 contact 28A of the receptacle ground electrode 28 of the
32-bit card slot 25. With its elasticity, the elastic
projection 40 reinforces electrical connection in
combination with the urging of the contact 28A, resulting
in good contact. :

25- | Referring to FIG. 5, the insertion of the 32-
bit PC card 31 into the 16-bit card slot 11 will now be
discussed. Specifically, when the PC card 31 is inserted
inLo the slot-side connector 13 of the 16-bit card slot
11, the card-side groove 36 is guided by a slot-side key

30 groove 14 while the guide groove 37 is guided by a guide
projection 15.

When the card-side connector 38 of the PC card
31 is inserted into the connector socket 13B of the slot-

SPEC\Q7601Y
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frame arranged on the perlphery of the PC card slot, and

upward toward the top surface of the connector. Wen the
fully inserted into the 5 slot, the elastic netal nenber is
agai nst the support frame and both are firmy connect ed.

ground line is provided on the support flgaTe where the

suppor t @ois
i s deforned
PC card is

ur ged

Since the

gide connector 13, the elastic projections 40 formed on
the ground electrode 39 are elastically deformed by the
connector socket 13B as shown in FIG. 6. In this way,
the 32-bit PC card 31 prevents the 16-bit card slot 1l

5 from being damaged.

_ As a result, the 32-bit PC card 31 of this
embodiment is mounted without damaging the card insertion
opening 11A of the 16-bit card slot 11 and the connector
socket 13B of the slot-side connector 13. Furthermore,

10 the elastic projections 40 recover their original form
via their own elasticity after the PC carxd 31 is pulled
out, and the PC card 31 can also be mounted into the 32-

bit card slot 25 as already described.

The PC card 31 of this embodiment can be
15 inserted in the 32-bit card slot 25 or the 16-bit card
glot 11. The PC card 31 thus enjoys wider applications

than prior art cards.

Since the end portion 40B of the elaslic
projection 40 is allowed to pass the electrode plate
20 accommodation cutout 34B of the panel 34 and extend
toward the circuit board accommodation space 35 of the
casing 32, the elastic projection 40 is elastically
deformed against the connector socket 13B when the PC

card 31 is inscrted into the 16-bit card slot 11.

The

25 end portion 40B of the elastic projection 40 simply
extends backwards bechind the card-side connector 38 in
the direction of insertion, and the electrode plate
accommodation cutout 34B kecps the end portion 40B E£rom
projecting out of the panel 34. When the PC card 31 is

30 pulled out of the 16-bit card slot 11, the end portion
40B of the elastic projection 40 is prevented from being
caught or raised by a card insertion hole 12A ox the
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PC card and the ground potential of a 10 personal conputer are
equal i zed. This contributes to reliable data comruni cati on between
. the PC card and the per sonal conputer. These and
. other objects, features and advant ages of the present invention wll
* becone nore 15 apparent when the fo&iomﬁng detail ed description of
enbodi nents of the present invention Is*tonsidered with t he
dr awi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS FI G
1 is a perspective view of a 32-bit PC 20 card of a first enbodi nent of
the present invention; FIG 2 is a plan view showi ng a

card-side 15NN GHY A bR WindAbutss it g bit PC
service life of the elastic projections 40.
In this embodiment, the elastic projection 40
is bent in an inverted V shape, but alternatively, the
5 present invention may use an elastic projection 40’ that
is formed by curving the lip in a circular arc in cross
section between the notches as shown in a first
modification in FIG. 7.
As shown in a second modification in FIG. 8,

10 the lip 39D may be cut in a U shape and raised in the
notch to form an elastic projection 40". The elastic
projection may be of any configuration as long as it is
structured such that elasticity is achieved at the lip
39D when the card is inserted into the card slot.

1s In this embodiment, the end portion 40B of the
elastic projéction 40 is a free end so that it extends
toward the circuit bozrd accommodation space 35 of the
caging 32, but the present invention is not limited Lo
this, and the end portion 40B may be secured to the

20 circuit board 6. When the end portion 40B is connected
to the ground of the circuit boaxrd 6, the ground terminal
39B of the ground electrode 39 may be dispensed with.

In this embodiment, preferably eight ground
terminals 39B extending toward the circuit board 6 from

25 the electrode plate 352 of the ground electrode 39 are
emploved, but Lhe present invention is not limited to
this, and the number of ground terminals may be any
number within a range from 1 to 9, or even larger in view
of the w;ring of the circuit board 6.

30 In thHis embodiment, the PC card of a 32-bit
specification has been discussed, but the present
invention is not limited to this, and for example, the
present invention may work in the PC cards of a 64-bit

SPEC\276011
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FIG. 3is a Iongltudlnal sectlonal view show ng 25 part of the 32-bit
PC card of the first enbodi ment of the present invention prior to
its insertion into a slot-side connector of a 32-bit card slot;

FIG 4 is a longitudinal sectional view show ng part of the 32-bit

PC card of the first enbodi nent of the gg present invention which has
been inserted into the slot- connector of the 32-bit card
sl ot ;

specification, or a 128-bit specification, in combination
with the card connector of a 16-bit specification.
Personal computers equipped with card slots
having a 16-bit specification with a driving voltage of
5 3.3 V are available, and the present invention works
equally well in such personal computers.
As described above, the ground electrode
attached on the connector of the PC card includes a
planar electrode plate secured to the connector, at least

10 one ground terminal extending from the electrode plate
toward the circuit board, and a plurality of elastic
projections formed in the electrode plate to provide
elasticity when the PC card is inserted into the card
slot in the personal computer side. With this

15 arrangement, the elastic projections of the ground
electrode are pressed and elastically deflected when the
PC card ie inserted in a low-bit card slot even when the
caxrd slot hae no portion for electrically coupling'to the
ground electrode.

20 When the PC card is puiled out of the card
slot, the elastic projections having elasticity in the
dircction of projection recover their original forms.

The PC card can thus be inserted into a high-bit caxd
slot having an electxode that receiwves the ground

25 electrode. The PC card thus enjoys wider applicatione
than prior art cards.

The electrode plate of the ground electrode has
a plurality of notches running in parallel with the
direction of insertion, and each of the elastic

30 projections is configured to have the structure of a
plate spring by bending a lip placed between the notches,
at the mid-point of the lip. With this arrangement, the
elastic projections having the plate spring structure

SPEC\276011
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part of the 32-bit PC card of the first enbodi nent of the pr esent

i nvention prior to its insertion into a slot-side connector of a
16-bit card slot; FIG 6 is a longitudinal sectional view
show ng part of the 32-bit PC card of the first enbodi nent of the
present invention which has been inserted into the slot- si de
connector of the 16-bit card slot; - 13 - FIG 7 is a

| ongi tudi nal sectional view show ng 10 part of the insertion side of the
32-bit PC card according to a first nodification;

come into contact with and are pressed and elastically
deflected against the insertion hole of the card slot
when the PC card is inserted into the low-bit card slot
having no portion for receiving the ground electrode.
5 The PC card is thus mounted without damaging the caxd
slot side. '
The electrode plate of the ground electrode has
a plurality of notches running from the end of the
. electrode plate in parallel with the direction of
10 insertion of the PC card. Each of the elastic
projections is configured to have a flat spring-like
shape by bending a lip placed between the notches at the
mid-point of the lip, and the end of the lip extends
toward the accommodation space of the casing. With this
15 arrangement.,, the elastic projections having the plate
spring structure are pressed and elastically deflected
againest the insertion hole of the caxrd slot or the like
when the card is inserted into a low-bit caxd slot having
no portion for receiving the ground electrode. The PC
20 card is thus mounted without damaging the card slot side.
By allowing the end of the lip to extend into
‘the accommodation space of the casing, the end of the lip
(elastic projection) is prevented from being caught by or
raised by the insertion hole of the card slot when the PC
25 card is pulled out of the card slot. The above
arrangement contributes to a long service life of the
elastic projections. '
Referring to FIG. 9 through FIG. 20, a second
embodiment of the present invention is now discussed in
30 detail. There is shown in FIG. 9 a PC card 131 of the
second embodimenl compatible with both 16-bit mode and
32-bit mode operaticn having a casing 132 of a thin-plate
configuration, serving as an external casing of the PC
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side of the 32-bit PC card according to a second nodification; 15
FIG 9 is a perspective view of a PC card of a second enbodi nent of
t he present invention; FIG 10 is an expl oded perspective
vi ew show ng a frame body, a top panel, a bottom panel, a card-side
connector and a ground el ectrode formluaihe PC card of 20 the second -
enbodi ment of the present invention; - . FIG 11 is a _
| ongi tudi nal sectional view showi ng part of an insertion side of the
PC card of the second enbodi nent of the present invention;

FIG 12 is a plan view show ng the ground 25 el ectrode used in the PC

E?er 21‘3 the secopgdr@mpadli, MefheOtasing 1556135%&85 snﬁﬁghi ?2ame body 133
is a side,vjew of the ground™el ectrode taken along _l'ine V-V
shown in FIG 12With its top and bottom sides opened, a top panel 134
having a rectangular projecting portion 134A, for closing
the top opening of the frame body 133, and a bottom panel
5 135 (FIG. 10) having a rectangular projecting portion
135A, for closing the bottom opening of the frame body
133, and has a circuit Board accommodation space 136
therewithin.

The circuit board accommodation spéce 136 of

10 the casing. 132 houses a circuit board 106, and electronic
components 107 mounted on the circuit board 1086 are
compatible not only with a 32-bit specification using a
driving voltage of 3.3 V but also a 16-bit specification
using a driving voltage of 5.0 V. '

15 : One end of the casing 132 is opened and forms a
connector mounting opening 132A, and a card-side
connector 141 to be described later is secured in the
connector mounting opening 132A. An arrow A shown in
FIG. 9 répresents the direction of insertion of the PC

20 card 131.

As shown in FIG. 10, the frame body 133 is
formed of a U-shaped frame 1332 and a beam 133B that
connects the ends of the frame 133A. Projection socket
portions 137 to be described below are formed on the beam

25 133B.

The projection gocket portions 137 receive
elastic projections 143 of a ground electrode 142 to be
described later. The projeclLion socket portions 137
preferably include eight recesses that are spaced at

30 predetermined intervals on the beam 133B of the frame
body 133. When the [rame body 133 is constructed of a
resin material, the projection socket portions 137 and

—

ced
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showmn in FIG 13; FIG 15 is a longitudinal sectional view
of the el astic projection taken along line VII-VIl shown in FIG
14; _ - 6-

the frame body 133 are preferably formed in an integral
structure.
A plurality of projection guiding holes 138 are
drilled in the top panel where the connector mounting
5 opening 132A is positioned, and the projection guiding
hole 138 is rectangular in shape. The elastic
projections 143 of the ground electrode 142 project
through respective projection housing holes 138.
The PC card 131 is provided with a card-side
10 key groove 139 on its left-hand side with respect to the
direction of insertion viewed from behind. The card-side
key groove 139 is formed by cultting the top surface of
the frame body 133 at the left-hand side wall with
respect to the direction of insertion in the vicinity of
15 the connector mounting opening 132A of Lhe frame body 133
of the casing 132. The card-side key groove 139 has a
width dl equal to that of the card-side key groove 108 of
the 16-bit PC card 101. |
' The PC card is provided with a guide groove 140.
20 on its right-hand side with respect to the direction of
insertion. The guide groove 140 is formed by providing a
relief in the side wall of the frame body 133 on the
right-hand side with respect to the direction of
insertion, in the vicinity of the connector mounting
25 opening 132A of the frame body 133 of the casing 132.
The guide groove 140 has a groove width d0 equal to that
of the guidec groove 122 of the 32-bit PC card 106.
An elongated card-side connector 141 is
arranged in the connector mounting opening 132A of the
30 - casing 132. The card-side connector 141 includes an
elongated rectangular parallelepiped body 141A
constructed of a resin material, a total of 68 pin holes
141B arranged in 2 rows by 34 columns ‘and extending from

e

e
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of the second enbodi nent of the present invention prior to its

insertion into a slot- si de connector of a 32-bit card slot; 5

FIG 17 is a longitudinal sectional view showi ng part of the PC card
- of the enbodi nent whi ch has been inserted into the slot-side

connector of the 32-bit card sl ot, FIG 18 is a

| ongi tudi nal sectional view 10 shownﬂ@ part of the PC card of the

second enbodi nent of the present invention prior to its insertion

into a slot- si de connector of a 16-bit card slot;

FIG 19 is a longitudinal sectional view showi ng part of the PC card

of the second enpagi KRBhtORndStowakiecAEeF8AY bRYCRE gﬂgw%efaag ghrggen

inserted into the sl,ot-sjde connect or t card~slot;

parallelepiped body 1413, and terminal pins 141C w1th
their base portions positioned in the deep portions of
respective pin holes 141P and their ends projecting out

5 of the rear end of the rectangular parallelepiped body.
141A and connected to the circuit board 106.

A ground electrode 142 is attached on the top
surface of the card-side connector 141. The ground
electrode 142, as shown in FIG. 12 through FIG. 15, is

10 constructed of a conductive metal plate, and includes a
‘planar electrode plate 142A running on the top surface of
the card-side connector 141. The ground electrode 142
also includes a plurality of (for example, eight) ground
terminals 142B extending from the electrode plate 142A

15 toward the ground of the circuit board 106. A plurality
of notches 142C (for example, eight) are formed by
notching the electxode plate 142A at three sides but not
the side opposite to the ground terminal 142B, namely,
not the side opposite to the circuit board 106. the

20 ground electrode 142 also includes a plurality of (for
example, eight) lips 142D which have, in combination with
the notches 142C, their support ends positioned on the
front end side (with respect to the direction of
insertion) and their free ends extending backwards (with

25 respect to the direction of insertion). Mounting
portions 142E are arranged on both right-hand and left-
hand sides of the electrode plate 142A and make a sharp
angle with respect to the surface of the electrode plate
142A. The length of each lip 142D is bent to form an

30 elastic projection 143 as will be described later.

Since the mounting portion 142E makes a sharp
angle with respect to the electrode plate 142A as shown
in FIG. 13 and is elastic, the ground electrode 142 is

SPECQ76011
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I nsertion side of the 32-bit PC card according to a nodification.

20 DESCRI PTI ON OF EMBCODI MENTS OF THE | NVENTI ON Ref
erring to FIG 1 through FIG 8, the first enbodi ment of the present
i nvention i s now di scussed in detail . There is
showmn in FIG 1 a PC card 31 of a 25 first enbodi nent of the present

i nvention (hereinafter referred t3%d & a 32-bit PC card 31)

conpati ble with both 16-bit node and 32-bit node operation, and a
casing 32 of a thin-plate configuration, serving as an external

casi ng of the 32-bit PC card 31. The casing 32 includes a thin, 30

0 Shaned [1ame eGSRy bbb ocboRAr L bOLLS 3L 85 r a0 g epFBER Bonk™e] 2

respective top ah#idopforhe card-side connector 141 with high precision
and does not exhibit lateral deviation when the PC card
131 is assembled.

5 Preferably eight planar elastic projections 143
are formed in the electrode plate 142A of the ground
electrode 142 and the elastic projection 143, as shown in
F1G. 11, is formed by bending the lip 142D of the
electrode plate 142A of the ground electrode 142 at its

10 mid-point in an inverted-V shape such that the bent
portion becomes a projecting portion 143A which projects
through the projection housing hole 138 formed in the Eop
panel 134.

The end of the lip 142D, namely, the end

15 portion 143B of the elastic projection 143 becomes a free
end (which is usually urged downward below the top panel
134) when the elastic projection 143 is pressed from
above by an external force and is preferably received in
the projection socket portion 137 of the beam 133B (see

20 FIG. 19). )

As shown in FIG. 14 and FIG. 15, each elastic
projection 143 at its projecting portion 143A has a
circular arc shape in cross section. When the notch 142C
is cul in the electrode plate 142A, a burr edge is

25 generated which protrudes inwardly into the elastic
projection 143. Thus, the edge of the elastic projection
143 close to the projecting pnrticn'143A projecting out
of the projection housing hole 138 is prevented from
being caught on the projection housing hole 138.

30 ' gince the planar lip 142D is bent with its peak
projecting upwardly in this way, the projecting portion
143A of the elastic projection 143 is pressed from above,

SPEC\276011
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accommodati on space 35 therew thin. One end of the casing
32 is opened and fornms a connector nounting opening 32A, and a

. card-si de connector

14

15

20

25

30
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the end portion 143B is deformed toward the casing 132,
and thus the projection 143 exhibits elasticity.

The insertion of the PC card 131 into the 32-
bit card slot 25 is now discussed, referring to FIG. 16
and FIG. 17. When the card-side connector 141 is
inserted into the slot-side connector 127, the card-side
key groove 139 is guided by the slot-side key groove 129,
and the guide groove 140 is guided by the gquide
projection 30.

Referring to FIG. 16, the elastic projection
143 formed in the ground electrode 141 is connected to
the contact 128A of the receptacle ground electrode 128
of the 32-bit card slot 125. With its eclasticity, the
elastic projection 143 reinforces electrical connection
in combination with the urging of the contact 128A,
resulting good contact.

. Referring to FIG. 18 and FIG. 19, the insertion
of the PC card 131 into a 16-bit card slot 111 is now
discussed. Specifically, when the PC card 131 is
inserted into the slot-side connector 113 of the 1l6-bit
card slot 111, the card-side groove 139 is guided by the
slot-side key groove 114 while the guide groove 140 is
guided by the guide projection 115.

When the card-side connector 141 of the PC card
131 is inserted into the connector sockel 113B of the
slot-side connector 113, the projecting portion 143A of
the elastic projection 143 of the ground electrode 142 is
pressed by the connector socket 1138 such that the end
portion 143B is deflected into the casing 132 and
received by the projection socket portion 137 (shown in
FIG. 18). 1In this way, the 32-bit PC card 131 is mounted
without damaging the 16-bit card slot 111.

—
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panel 34 of the two, arranged on the top side, has an el ectrode

pl at e accommobdati on cut out 34B extendi ng horizontally on its side of

. the connector nounting openi ng 32A. Electronic conponents 7 (not

. shown) nmounted 10 on a circuit board 6 (FIGS. 3-8) housed in the

circuit board accommodati on space 35 of the casing 32 are

conpatible with a 32-bit node of operatil®h <(using a driving voltage

of 3.3 V) and a 16-bit node (using a driving voltage of 5.0 V). 15

The frame body 33 is provided with a card-side key. groove 36 on its

| eft-hand side with respect to the direction of insertion of the

[rare pody 33, viewed (TOT, e kRIS TReSTACas! S6LkCing! 20Y8 S0y,
the 20 casi ngl@2 biltwithett -damagingetheal taxdtinsespton ¢penimg 112A-
direction of insgeting. 1kMifCcybd! 14y P11 188aCPRECEERkector socket 1138
of the slot-side connector 113. Further, the elastic
5 projections 143 recover their original form via their own
elasticity after the PC card 131 is pulled out, and the
PC card 131 can also be mounted on into the 32-bit card
slot 125 as already described.
As a result, the PC card 131 can be inserted in
10 the 32-bit card slot 125 or the 16-bit caxd slot 111, '
thereby enjoying wider applications than prior art cards.
' Since the projecting portion 143A of the
elastic projection 143 is allowed to project upward
through the projection guiding hole 138 of the top panel
15 134, and the end portion 143B extends over to the
projection socket portion 137, the end portion 143B of
the elastic projection 143 is received by the projection
socket portion 137 (as shown in FIG. 19) when the PC card
131 is inserted into the 16-bit card slot 111. This _
20 arrangement prevents the end portion 143B from contacting
the terminal pin 141C of the card-side connector 141, and
the reliability of the PC card 131 is thus increased.
When the PC card 131 is pulled out of the card
glot 111, the elastic projection 143 recovers its form
25 via its elasticity, and the end portion 143B is urged
toward the underside of the top panel 134. This
arrangement prevents the end portion 143B from riging
externally upwardly. 8ince the end portion 143B of each
elastic projection 143 has a circular arc shape in cross
30 section, the end portion is prevented from being caught
on the projection guiding hole 138 when the elastic
projection 143 is deflected.

Sheet Has Been RTlaced
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equal to that of the card-side key groove 8 of the 16-bit PC card 1.
25 The frame body 33 is also provided with a guide

groove 37 on its right-hand side with respect to the direction of

I nsertion. The guide groove 37 is formed by providing a relief in
the side wall of the franme body 33 on the right-hand side with
respect to the direction of 30 ||%%H%qon inthe vicinity of the
connector nounting openi ng 32A of the frame body 33 of the casing
32. The gui de groove 37 has a groove width dO equal to that of a

gui de groove 22 of the 32-bit PC card 16.

Each projection guiding hole 138, surrounding
the respective elastic projection 143, prevents the
elastic projection 143 from being deflected and damaged
even when an external force acts on the elastic

5 projection 143, and the above arrangement contributes to
a long sexvice life of each elastic projection 143.

When the PC 131 is assembled, the ground
electrode 142 is secured with its mounting portion 142E
clamping the rectangulax parallelepiped body 141A of the

10 card-side connector 141 as shown in FIG. 10, and the
gsoldering of each ground terminal 142B of the ground
electrode 142 to the circuit board 106 is easily carried
out and the assembly efficiency is thus improved.

In the discussion of this embodiment, the

15 elastic projection 143 has a generally inverted V shape
projecting portion 143A, but alternatively, the lip
surrounded by the notch may be curved in a circular arc
shape as shown in FIG. 20, and the elastic projection
143’ may thus be formed by the circular arc portion of a

20 projecting portion 143A’. 'An end portion 143B’ would
thus extend over to the projection socket portion 137.

Although the eight ground terminals 142B _
extending from the electrode plate 1422 of the ground
electrode 142 toward the circuit board 106 are employed

25 in the diacugsion of the above embodiment, the present
invention is not limited to this, and the number of the
ground terminals may be any number within a range from 1
to 8, or even larger in view of the wiring of the circuit
board 106.

30 " In the above discussion, each elastic
projection 143 has a circular arc shape in cross section,
but alternatively, the elastic projection may be' bent
inwardly in a curve in cross section. Alternatively, the

@oz2s
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I n the connector nounting opening 32A of the casing 32. As shown in
~FIG 3 and FIG 5, the card-side connector 38 i ncl udes an el ongat ed
' rectangul ar parall el epi ped-shaped 5 body 38A. constructed of a resin

material, a total of 68 pin holes 38B arranged in 2 rows by 34

col ums and extending fromthe front end toward the rear end of the

body 38A. The conputer 38 al so includes 4lerninal s pins

elastic projection 143 may be planar and flat in cross
scction.
In this embodiment, the PC card of a 32-bit
specification has been discussed, but the present
5 invention is not limited to this, and for example, the
present invention may work in the PC caxrds of a 64-bit
specification, or a 128-bit specification, combined with
the card connector of a 16-bit specification.
_ Personal computers equipped with card slots
10 having a 16-bit specification with a driving voltage of
3.3 V are available, and the present invention works
equally well in such personal compulkers.
As described above, the projection guiding
holes are drilled in one of the top and bottom panels
15 forming the casing, positioned above the connector
mounting opening, and the elastic projections projecting
through the projection guiding holes are formed in the
ground e;ectrodé. When the PC card is inserted into a
low-bit card slot having no portion for receiving the

20 ground electrode, the elastic projections are deflected
into the casing, and the PC card is thus seated in the
card slot.

8ince the elastic projections recover their
form when the PC card is pulled out of Lhe card slot, the

25 PC card is compatible with a high-bit card slot having an
electrode receiving the ground electrode and a low-bit
card slot having no electrode receiving the ground
electrode. Thus, the PC card enjoys wider applications
than prior art cards.

30 ' Since the elastic projections project out of
the projection guiding holes of the top panel, the
projection guiding holes prevent the elastic projections
from being damaged even when external lateral force acls
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respective pin holes 38B and their ends projecting out of the rear
end of the body 38A and connected to the circuit board 6.

A ground el ectrode 39 is attached on the top surface of the card-side
connector 38. The ground 15 el ectrode 39, as shown in FIG 2, is
constructed of a conductive netal plate, and includes a planar

el ectrode pl ate 39A affixed onto 't bne surface of the body 38A.

The ground el ectrode 39 also includes a plurality of (for exanpl e,
eight) ground termnals 39B extending fromthe 20 el ectrode plate 39A
toward the side of the circuit board 6. Notches 39C are cut fromthe

bl ate 36a i n t neol Fher pEREERE pRoRpRy18AR ol che Beriie 13m0 of e ERen
t he ground tern1nbaet3QBpr¢Decguonad195thusepsoﬁonged39aaasuhencIudes a
plurality of (fogeeX@BRiSty of the PC card is heightened.

A plurality of notches are formed in the

5 electrode plate of the ground electrode by cutting the
electrode plate at three sides except the side opposile
to the circuit board. The elastic projections are formed
as a plate spring by bending a lip at the mid-point, with
one side used as a support end, and each elastic

10 projection having the plate spring structure. When the
PC card is inserted into the low-bit card slot, the
projecting portions of the elastic projections of the
ground electrode come into contact with the insertion
hole of the card slot with the clastic progectlons

15 deformed.

At lcast a portion of the elastic projection
projecting ocut of the projection guiding hole of the
panel is curved in longitudinal cross-section. With this
arrangement, the cnd of the elastic projection is

20 prevented from being caught on the projection guiding
hole when the elastic projection is deflected. The above
arrangement concributes to a long service life of the
elastic projections.

The frame body of the casing has a socket

25 portion for receiving a free end of the elastic
projection. When the ground electrode of the PC card is
inserted into a low-bit card slot, the free end of the
elastic projection is received in the socket portion of
the frame body, the free end of the elastic projection is

30 preventéd from contacting the terminal pin, and the
reliability of the PC card in terms of electrical
characteristics is enhanced.
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backward fromthe el ectrode plate 39A. The |ips 39D are bent to form
el astic projections 40. Preferably eight elastic

., projections 40 are 30 formed in the electrode plate 39A of the ground

. el ectrode 39. The elastic projection 40, as shown in FIG 3, is

" fornmed by bending the lip 39D of the electrode plate 39A of the
ground el ectrode 39 at its nid-pointiﬁw%%1' - 9 -

The present invention has been discussed in
connection with a PC card compatible with both 16-bit and
32-bit slots. The present invention is alsoc adaptable to
a PC card that has a combination of other specificaticms.

5 The hardware structure of the PC card is not limited to
the ones shown, and any structure is acceptable as long
as it provides equivalent functions.
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projecting portion 40A. The end of the lip 39D, nanely, the end
portion 40B of the elastic projection 40 is a free end and passes
through the 5 el ectrode plate accommodation cutout 34B. It also

extends toward the circuit board accommobdati on space 35 of the casing
32. Since the elastic projection 10 is —BFHEH—B“‘*‘
bending the lip 39D with its peak proje@% mgy upwar dly, ng
portion 40A has a plate spring structure that is d Jvmﬂrlmmﬁ ,"’
pressure applied from above and thus exhibits elasttrcidy..

WHAT IS CLAIMED IXS-:
1. A circuit card comprising:
a circuit having a ground potential node;
a connector for coupling said circuit card
toc an external device, said external device including a
mating connector disposed within a card slot, said card
5 slot for receiving and guiding said connector to engage
said mating connector; and
at least one elastic projection being
electrically coupled to said ground potential node and
disposed with said connector such that said elastic
10 projection resiliently engages with a surface of said
card slot when said circuit card is coupled to said
external device.

2. The circuit card of claim 1, wherein said
connector includes spaced apart front and rear surfaces
-and an upper surface spanning said front and rear
surfaces, said at least one elastic projection being
5 disposed at said upper surface and providing elastic
deflection in at least a first direction normal to said
upper surface.

3. The circuit card of claim 2, further
comprising a substantially planar electrode plate coupled
to said upper surface of gaid connector, said elastic
projections being coupled to said electrode plate at one

5  end and extending therefrom in a cantilevered fashion.

4. The circuit card of claim 3, wherein said
elastic projections extend rearwardly away from said
front surface of said connector.

SPEC\IIEON This Sheet Has Been Reilaced




WhenliH8/88r dl7sPle FADAIRC%8r 9983 | s | nser QFBOLENK.FABERt 0 t he sl ot-si de @o3o
connector 27 (FIG 3-4) to fit the PC 15 card 31 into the 32-bit card

. slot 25, the card-side groove 36 is guided by a slot-side key groove

- 29 and the gui de groove 37 is guided by a guide projection 30.

. Referring to FIG 4, the elastic projection 40 f or-med—onmthe ground
el ectrode 39 is connected to the 20 contact 28A of the nd
el ectrode 28 of the 32-bit card~sP8t “25. Wth its !ﬂﬁmmﬁi“‘mﬁmﬂ
el astic projection 40 reinforces electrical connec
conbination with the urging of the contact 28A, resulting I n good -
contact. 25 Referring to FIG 5, the insertion of the 32-

bit PC card 31 into the 16 bit | &0 ?ih

Speci fically, when the PC%card %%ﬂ%’é&gce#é of &nge% ‘%‘n ‘?’l‘?

connector 13 of electi®ds platel siaokudes frant and xeax- @dlgﬁsgrm Beont

gui ded by a Slo%dﬁéﬁﬁégﬂé disposed proximate to said front surface of
said connector, said elastic projections extending

5 rearwardly past said rcar cdge of said electrode plate.

6. The circuit card of claim 3, wherein said
elastic projections include a reentrant bend disposed
between said one end and a distal end thereof such that
said reentrant bend forms a projecting portion extending

5 . substantially out of the plane of said eleclrode plate
and resiliently engages with said surface of said card
slot when said circuit card is coupled to said external
device. '

7. The circuit card of claim 6, wherein said
reentrant bend forms a substantially V-shaped cross
section in said elastic projection.

© 8. The circuit card of claim 6, wherein said
reentrant bend forms a substantially U-shaped cxoss
section in said elastic projection.

9. The circuit card of claim 3, wherein said
elagtic projections include a bend disposed between said
one end and a distal end thereof such that a projecting
portion exleading substantially out of the plane of said

5 electrode plate is formed, said projection portion
resiliently engaging said surface of said card slot when
said circuit card is coupled to said external device.

10. The circuit card of claim 3, wherein each
elastia projection includes a projecting portion

e
-

~ e e
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prohectlon 15.
car

10 -

When the card-si de connector 38 of the PC

31 is inserted into the connector socket 13B of the sl ot-

10

10
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extending substantially out 6f the plane of said
electrode plate which resiliently engages said surface of
said card slot when said circuit card is coupled to said
external device, said circuit card further comprising an
upper panel spanning a top portion of said circuit card,
said upper panel including a cutout portion proximate LO
said upper surface of said connector such that said
projection portions extend substantially out of said
cutout portion. '

11. The circuit card of claim 10, wherein said
upper pénel inocludes a rearward edge at said cutout
portion forming an engagement lip, said distal end of
said elastic projection being substantially urged against
said engagement lip when said circuit card is not _
received in said card slot by cantilever action and being
substantially urged away from said engagement lip when
said said projection portion resiliently engages said
surface of said card slot.

12. A circuit card comprising: .

a circuit having a ground potential node;

a connector for coupling said circuit card
to an external device, said external device including a
mating connecLor disposed within a card slot, said card
slot for receiving and guiding said connector to engage
said mating connector; and

a substantially planar elecLrode plate
coupled to an upper surface of said connectox and
includiﬁg front and rear edges and at least one elastic
projection extending from one end rearwardly away from
said front edge in a cantilevered fashion, said at least
one elastic projection being electrically coupled to said

I
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el ectrode 39 are elastically deforned by the connector socket 13B as
shown in FIG 6. In this way, the 32-bit PC card 31 prevents the

. 16-bit card slot 11 5 from bei ng damaged. As a result,
the 32-bit PC card 31 of this enbodi nent i s nountedw thout danmagi ng

the card insertion openi ng 11A of e 16-bit ca e
connect or socket 13B of the slot™&de connectorlﬂ“i“ﬁ““iﬁ&m"ﬂﬂ 10
the elastic projections 40 recover their original foria "¢ dtvi (shelr own
el asticity after the PC card 31 is pulled out, and the PC card 31 can

al so be nounted into the 32- bit card slot 25 as already descri bed.
The PC card 31 o | | t 1 L RS ' e bit card
slot 25 or the f%;%§$§é§$€89£f§f né?%tgﬁi.é#ﬁ%piéﬁcgé%ggi#ghég %%f%ys wi der
appl i cat iXms connector such that said elastic projection resiliently
engages with a suxface of said card slot when said
circuit card is coupled to said external device.

13, The circuit card of claim 12, wherein said
connector includes spaced apart front and rear surfaces
spanned by said upper surface, said front edge of said
electrode plate being disposed proximate to said front

5 surface of said connector, said elastic projections
extending rearwardly but not past said rear edge of said
electrode plate. '

14. The circuit card of claim 13, wherein said
electrode plate includes relief notches at peripheral
edges of sald elastic projectione except at said one end
such that said elastic projections are formed integrally

5 from said electrode plate.

15. The circuit card of claim 13, wherein each
clastic projection includes a projecting portion
extending substantially out of the plane of said
electrode plate which resiliently engages said surface of

5 said card slot when said circuit card is coupled to said
external device.

16. The circuit card of claim 15, wherein said
projection portion includes a reentrant bend disposed
between said one end and a distal end thereof such that
said projecting portion extends substantially out of the

5 plane of said electrode plate and resilienltly engages
with said surface of said card slot when said circuit
card is coupled to saild external device.

e
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el astic projection 40 is allowed to pass the el ectrode plate 20
accomodati on cut out 34B of the panel 34 and extend toward the

circuit board accommodati on space 35 of the casing 32 _ the elastie
- projection 40 is elastically def ormed agai nst the connector socket

13B when the PC card 31 is inserted into the 16‘“‘“‘1“”“““ M“L.The
25 end portion 40B of the el astic-pR& ection 40 si ds
backwar ds behi nd the card-side connector 38 in the diréctlon® of

I nsertion, and the el ectrode plate accomodati on cut out 34B keeps the

end portion 40B from projecting out of the panel 34. \Wen the PC card
31 is 30 pul | ed out of e -bit,card slot.11. the,end_poriion. .
40B of the elastic projectign igh?s°b5%5%5t%ﬁr?r%ﬁ1%g?ﬁﬁ ! &ﬁéggﬁﬁh?a%?
rai sed by a car deésrsterdantorbéand efdPnis oz stilestantially V-shaped cross

section in said elastic projection.

) 18. The circuit card of claim 16, wherein said
reentrant bend forms a substantially U-shaped cross
gection in gaid elastic projection.

19. The circuit caxd of claim 15, further
comprising an upper panel spanning a top portion of said
circuit card, said upper panel including at least one
outout portion proximate to said upper surface of said

5 connector such that said at least one projection portions
| extend substantially out of said cutout portions.

20. The circuit card of claim 19, wherein said
upper panel includes a rearward edge at each cutout
portion forming an engagement lip, said distal ends of
said elastic projections being substantially urged

5 against said engagement lip when said circuit card is not
received in said card slot by cantilever action and being
gubstantially urged away from said engagement lip when
said said projection portion resiliently engages said
surface of said card slot.

21. The circuit card of claim 19, further
comprising an engagement beam disposéd proximate to said
" rear surface of said connector, said distal ends of said
elastic projections being substantially urged against
5 said enéagement_beam when said circuit card is received
in said card slot.
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1) 11710798 17:35 ;EAX 212,388 ABRL. o ange RERCLRGAF4%But es to a 1 ong @o34
service life of the elastic projections 40. , In this
enbodi ment, the elastic projection 40 is bent in an inverted V shape,

~but alternatively, the
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The PC card of the present invention prelferably
includes a logic circuit operating in either a 16-bit
mode or a 32-bit mode, a2 ground line on the circuit, a
connecl.or for transferring a signal bhelween the circuit
and the external device, and a series of elastic metal
members arranged on the top surface of the connector and
connected to the ground line. When the connector of the
PC caxrd is inserted into the PC card slot, the elastic
metal member is retained by a'support frame arranged on
the periphery of the PC card slot, and is deformed upwaxd
toward the top surface of the connector. When the PC
card is fully inserted into the slot, the elastic metal
member urges the support frame and both are firmly
connected.
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5 present invention may use an el astic project
formed by curving the lipin acircular arc in cr
the notches as shown in a first nodi ficatio
. As shown in a second nodificationin FIG 8, 10

in a UshpgEdhed TA 9212 n t he

i{OFHI8 GHEETHAS BEEN
ﬁss REPLAGEDt i on

e

S
getmeen

the lip 39D may be cut

"~ 40". Thé elastic
S SLIL e such | ast i ie
when t he TEFPE | BR&F t e tig-t\e |'ot.! 15

Ll =)

ved at the lip

In this

el astic-projection 40 is a

notch to form ah—e¥aéti dA ki dction
projection may be of any configuration as long as it
: ' ' 39D

enbodi nent, d portion
free end so kﬁggé t extendsfiﬁgjﬁhpg§grd the circuit board acconmpdati on

space 35 of ZTW§.1 casing 32, but the present
to this, and the end p&t\on 40B may be sec
board 6. Wen the end por/N&\ 4QB i s connected
~circuit board 6, the grou R\

al\

invention is not limted
circuit

ured to the 20

to the ground of the
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39B of the ground el ectrode 39 may be di spensed withTHIS SHEET HAS BEEN| In

this enbodi nent, preferably eight ground terpm naI REPORCED end| ng
toward the circuit board 6 from 25 the el ect r odepiete—38A—ef—t+re~ground
el ectrode 39 enpl oyed, but the present invention i l\i mted
to g%ﬁrmzrapzrarrpnhp?‘/ of ground fgrm nal s oL SZ)PE nber
wthin a r.ange fromlto 9, or even | arger in view of the wiring of
the circuit b .30 In this enbodiment, the PC card of a
32-bit E§ ?’fication has been di scussed, but the present

invention is nbt ¥'imted to this, and for exanple, thé pr esent

i nvention may work in the PC cards of a 64-bit

39B 398
\_ 40B

8 [ [ 40 39D
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12 - specification, or a 128-bit specifi g8
wi-th the card connector of a 16-bit specification.
conput ers equi pped with card slots haV|ng a 16 b|t

T gl Py, e L T am' "
descri bed above, t he gr ound el ectrode-
33
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attached on the connector of the PC card includes [aTHIS SHEEN HASBEEN dct r ode
pl ate secured to the connector, at |east 10 onel gr ouREPLACED nal
extending fromthe el ectrode plate toward ttre—ctrcurt—board;"and a
~plurality of elastic projections fornmed in the el ectrode El teto
"provide BEES S T2i% 2% when the PC card is insert & ithiln 14&12574

slot in ‘the personal conputer side. Wth this 15 arrangenent, the

el astic proj ' of the ground el ectrode are pressed and
elastically Wed when t he PC card is inserted in a lowbit card
sl ot even wheirl&Hn card slot has no portion f.or electrically
coupling to the ground el ectrode. 20 When the PC card
is pulled out of the card slot, the elastic projections having
elasticity in the direction of projection recover their original
formns. The PCq rd can thus be inserted into a3high-bit card

sl ot having an electr thﬁBr ecei vzb t he §z%|nd —
- [ 39 |40A /

34

13A = 3%

13 388 38A | 38¢C 34A

Fig.0

13A

13
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25 el ectrode. Th
prior art cards.

el ectrode has
direction_of |

e PC card thus enjoys w der a pTﬁman» SHAS BEEN |t han
The el ectrode plgte of p ﬁcgﬁr unlg\'l
dehepaal Lol _withithe

a plurality of notches runnin
and each of the elastic 30

configur glE¥ @ T3 : z cading a lip
pl aced bet ween t he not ches, at the md-point of the lip. Wth this
arrangenent, fiﬁ#%f el astic projections having the plate spring
structure :
Fla. -
31
40’ ¥/ 34
39 ‘
....... RS —35
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- 13 - cone into contact with and are pressefiy S BEEN
ﬁf%dsﬁia ARIE:

defl ected against the insertion hole of the card sl ot CE@ e PQ
card is inserted into the lowbit card sl ot having “‘B. on—f-of
.receiving the ground el ectrode. 5 The PC card is thus nounted wi thout
damagi ngng_gér FH LT 2 9 4 45! ot side. ~hege(ectyroge pl ate of
the grou ectTode nas a prurartty of notcThes runmng fromtie end
of the i el ectrode plate in parallel with the direction of 10

i nserti-onE AR PO d. Each of the elastic - projections is

-

————
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shape by bending a lip placed between the notches SHEET WASTBEEN §i nt  of
L Ne dat i

the lip, and the end of the lip extends t owar n
space of the casing. Wth this arrangenent, 0] ecti ons
having the plate spring structure are pressed and el astically
deflect egf mEE = quai 94 4t he insertion hole of the catd @106t 8/ 18he) |ike
when the card is rnserted rnto a Towbit card slot having no portion
for receivi ng Egs ground el ectrode. The PC 20 card is thus nounted

wi t hout dan®& he card sl ot side. _ By allowing the end
of the lip to efeaand into t he acconmmodati on space of the casing, the
end of the lip (elastic projection) is prevented from bei ng caught
by or Fi&i b@d by the insertion hole of the card slot when the PC 25
card is pulled out of the card slot. The above arr angement
contributes to a long service life of the el astic-projections.

Referring to FIG 9 through FIG ‘Zé) Aa second

1
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enbodl ment of the present invention is now di scusse
There is shown in FIG 9 a PC card 131 of the

conpatible with both 16-bit node and 32-bit
casing 132 of a thin-plate configuration, se

casing ofgEhEHS T 29 4 4

detail .
T 8 SHEET ba@
de onpgs Acen ng a
rvi t er ngl
C R P (143/13

S
&
Fig, (2
142C (43A  [42B  142B |42
1438 (42D
42A
ﬂ 42E
vi ] 4 T ] v
© |42D k3 w3 13 -

-
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card 131. The casing 132 includes a thin frame body 1 : ' top
and bottom si des opened, a top panel 134 havi n #“?'&(EEH SaBEEN !
proj ecting portion 134A, for closing the top openi ngREFLACES franp

body 133, and a bottom panel 5 135 (FIG 10) havi ng A rectangurar
project B HFHF =D 944 135A for closing the hnfﬁ‘ﬁm‘aﬁem_fg_mhe franme

body 133, and has a circuit board acconmpdati on space 136

t herewi t hi n. . The circuit board.accomobdati on space 136 of
10 t he m 132 houses a circuit board 106, and el ectronic

conponents 107=@#Bunted on the circuit board 106 are- conpati bl e not
only with aﬁ qlat specification using a driving voltage of 3.3 V
but also a 16-bit" specification using a driving voltage of 5.0 V. 15
One end of the casing 132 is opened and forns a 43

N la b oo ala d
TTAT T T ke

[42B [42B
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connect or mount i ng opening 132A, and a card-side | THIS SHEEFTHIES BEEN 141 to be
deseribed later is secured in the connectdr nou Epm eni ng 132A
An arrow A shown in FIG 9 represents the idiw = tion of

the PC 20 card 131. As shown in.FIG 10, the frane
body 133 BEEE =T 3 & dedl of a U-shaped frame 133A and-& Heans#33B X hat
connects the ends of the franme 133A Projection socket portions 137

to be descri ow are formed on the beam 25 133B.
The projecti et portions 137 receive el gstic projections 143
of a ground el e@trode 142 to be descri bed |l ater. The projection

socket portiprﬁ.\@?ﬂ preferably include eight recesses that are
spaced at 30 predeterm ned intervals on the beam 133B of the frane
body 133. Wien the franme body 133 is constructed of a resin
material, the projection socket portions 137 and .

- [25 131
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- 15 - the frame body 133 are pref er afl BHi$ GHEEY HAS

BEF[N- t egral
structure. A plurality of projedtion gepigicpg hol es 138 are
drilled in the top panel where the connector noumttng :
EREE=T2944 =P (_6/13 )
.
i%
TG, o
(m 31
13C 143 |
13A°[" 14 [ KA J43B ., | (34
={ | 36

(
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5 opening 132A is positioned, and the project gu-l-d == N0l € 138
i.s rectangul ar in shape. The elastic pro ‘é’di& @h&E‘:’l&t?ﬁ(ﬁfch e ground
el ectrode 142 project t hrough respective; proj ®BALAGEDOUSI gg hol es
138. The PC card 131 is provi dehﬁhﬁeara stae 10 key
groove 139 on its left-hand side with respect to the- di rection of

i nserti o EigeHed 7 cogngoghi nd. The card-si de ~e\ of 00721839)i S
formed By cuttrng the top surtace of the franme body 133 al the

| ef t - hand si__%:%: W th respect to the direction of insertion in
the vicinity t he connector nmounting openi ng 132A of the franme body
133 of tigmxcasing 132. The card-side key groove 139 has a

width dl equal to that of the card-side key groove 108 of the 16-bit
PC card 101. F1&. 20 The PC card is provided with a guide groove
140 20 on its right-hand side with respect to the direction of

I nsertion. The guide groove 140 is fornmed by providing a

) 36
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Agpteo 7

relief in the side wall of the frane body 13q on fﬁﬁgL-hand_SLd /)
with respect to the direction of i nsert FﬁCFN@mUT§ ofSG "
connector mount i ng 25 openi ng 132A of the'&t%g CHBH?“iBﬂ?@f Nbpﬁ§5|%b

132. ¢ - The guide gréove 140 has a groove 18G) eqipagedo=. hmpmyw 2%

of the gui de groove 122 of the 32-bit PC car rawmg(s) paged ...\ to paie.. '

el ongat ed card-side connector 141 is afr n@bﬁﬂmh thﬁwpdﬁﬁ oot prge ua% .

nmount i ng opening 132A of the-30.. - casing 132. ' The card-side c nneskfr 141
A3

i ncl udes an el ongat ed rectangul ar par ItﬂhgpcﬂegEgggyT14 ‘
constructed of a resin material, a total of piT—hotes =R

arranged in 2 rows by 34 colums and extending from
-1 -

PC CARD SWITCHABLY COMPATIBLE
WITH 16-BIT AND 32-BIT MODES

. o .
REPLACEMENT SHEET
‘04 MAR 19997
10 BACKGROUND OF THE INVENTION
1. PField of the Invention:
_ " The present invention relates a PC (Personal
Computer) card to be mounted in a computer system and, X
more particularly, to a PC card that is detachably

15 mountable in a 16-bit card slot or a 32-bit card slot.

2. Description of rhe Related Art: '
A PC card is a peripheral device that has heen .

developed to help extend the functions of a personal
- computer. Standards of the mechanical and electrical
20. characteristics of PCs are now being formulated under the
aegis of PCMCIA (Personal Computer Memory Card Interface
Association) and JEIDA (Japan Electronic Industry
Development Association). Besides memoxy carde, a
plurallty,of different PC cards including flash memory
25 cards, HDD (Hard Disk Drive) cards, and FAX/MODEM cards
are now commercially available.
These cards are classified into 8 bit cards,
16-bit cards, 32-bit cards and the like according to the



- 16- the front end toward the rear end of the rectangul ar
. paral |l el epi ped body 141A, and terninal pins 141C T t heir base
portions positioned.in the deep portions of A SN FRTENT q

141B and their ends projecting out 5 of the i
paral | el epi ped body. 141A and connected t¢
A ground el ectrode 142 is attached o_nzth_e top

particular internal data bus width. The PC card slots of
personal computcrs which are commercially available may
receive any type of PC cards. However, some conventional
personal computers can only receive 16-bit cards and 32-
5 bit cards cannot be inserted into their PC card slots.

According to the standard, a projection is
provided in the card slot of a personal computer to
identify the type of a PC card being inserted. A groove
which is deep enough to receive the projection is

10 provided in the vicinity of a connector of the PC card..
The standard specifies that the height of the projection
for a 16-hit PC card slot be higher than that of a 32-bit
PC card slot. The projection serves as an obstacle,
making it impossible to insert a 32-bit card having a

15 shallower groove into a 16-bit PC card slot. Since the
driving volﬁage of the 32-bit card is 3.3 V while the
driving voltage of the 16-bit card is 5.0 V, such a
setting advantageously protccts the internal circuitry of
‘the card.

20 The standard also specifies that the top
surface of the connector of the 32-bit PC card be
provided with a predetermined number of projécting
portions producing a ground terminal having a
‘predetermined height. The projecting pértions are

25 intended to assure the connection between a circuit board
in the PC card and the ground of the personal computer,
-and to perform reliable and fast data transfer between
the PC card and the computer. Such a requirement is not
-imposed for the 16-bit PC card.

30 ' . As the performance requirements of the personal

- computer increase, the bus of the PC card generally
shifts from an 8-bit width to a 16-bit width and to a 32-
bit width. Most new PC cards currently on sale are of



surface of the card-side connector 141. The ground Ctrdde 142, as

- shown in FIG 12 through FIG 15, is 10 constru REBL@C e
netal plate, and includes a pl anar el ectrodefp on
the top surface of the card-side connector 1 round eﬁ trode
142 al so includes a plurality of (for exanpl 15% nc

termnal s 142B extending fromthe elkegtrode plate t owarnd ft he
ground &f the circuit board 106. A plurality of notches TZ2Cy(f or
exanpl e, eight) are forned by : not chi ng the erectrede—plate 14PA at
~three sides but not t he side opposite to the ground term nal 142B,
nanel y, not the side opposite to the circuit board 106. the 20
~ground el ect rbdle 332bitsvarhetydesHawpiveral theref affeomany userexaidwl e,
ceight) 1ips 142Pnhigd Baygonsd eOEBLURLEORAMIER on1y 13 NRGhes 142G
their support ends p05| I one hd $i°de (wi espect to

the direction®bPEs- A newsBF: Fary aﬁaabﬁé|pffp@@r@ﬁdsmbﬂﬂe itig 3adidwar ds

(with mode and 16-bit mode would may be accepted by many more
5 users. '

The standard, however, does not permit the 32-
bit card Lo be inserted into the 16-bit card slot. Even
if the groove is deepened, the projeecting portlons on the
connector still restrict Lhe insertion of the card into

10 the slot,

) Y _OF THE INVENTION

Accordingly, it is an objeot of the present
invention to provide a 32-bit PC card that is switchable
between a 16-bit mode and a 32-bit mode and is insertable

15 into a 16-bit card slot with a ground connection firmly
established. The switching operation between the 16-bit
and 32-bit modes is discussed in copending application
No.09/199,995

According to one aspect of the present

20 invention, the PC card includes (a) a circuit, (b) a
ground line on the circuit, (c) a connector for
interfacing the circuit with an external device, and (d)
an elastic projection, connected to the ground line and
arranged on one surface of the connector.

25 The PC card ol the present invention preferably
includes (a) a logic circuit operating in either a 16-bit
mode or a 32-bit mode, (b) a ground line on the circuit,
(c) a connector for transferring a signal between the
circuit and the external device, and (d) a series of

30 elastic metal members arranged on the top surface of the
connector and connected to the ground line. When the
connector of the PC card is inserted into the PC card



25 respect to the direction of insertion): Mount i ng porti ons
- 142E are arranged on both right-hand and |eft- '

el ectrode plate 142A and nake a sharp angle wt : SHE
surface of the electrode plate ~ 142A. The -l ength|of eacmtTp—td2
bent to forman 30 el astic-projection 143 as will}b QF Iped | aft er .
. Since the nmounting portion 142E nakes g@ sharp npl € %W%ggp ct
- the electrode plate 142A as shown ~in FIG 13 gnd-Ts—ekastic, tjhg

ground el ectrode 142 is

-

|

slot, the elastic metal member is retained by a support
frame arranged on the periphery of the PC card slot, and
is deformed upward toward the top surface of the
connector. When the PC card is fully inserted into the
S slot, the elastic metal member is urged against the
support frame and both are firmly connected. Since the
ground line is provided on the support frame where the
‘metal member contacts the support frame, the ground
potential of the PC card and the ground potential of a
10 personal computer are equalized. This contributes to
reliable data communication between the PC card and the
personal computer. _
These and other objects, features and
advantages of the preéent invention will become more
15 apparent when the following detailed description of
embodiments of the present invention is considered with
the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of a 32-bit PC
20 card of a first embodiment of the present invention; |
IF'IG. 2 is a plan view showing a card-side
connector and ground electrode for use in the 32-bit PC
~card of the first embodiment of the present invention;
FIG. 3 is a longitudinal sectional view showing
25 part of the 32-bit PC card of the first embodiment of the
preseﬁt invention prior to its insertion into a slot-side
connector of a 32-bit card slot;
. FIG. 4 is a longitudinal sectional view showing
part of the 32-bit PC card of the first embodiment of the
30  present invention which has been inserted into the slot-
side connector of the 32-bit card slot;

to



- 17- easily mounted to the rectangul ar parallelépiped body

+ 141A of the card-side connector 141 with high precision "and does
exhibit |ateral deviation when the PC card 131 :
Preferably eight planar elastic projections 143 ﬁI&ﬂﬂﬂf& Et
el ectrode plate 142A of the ground el ectrode 1§42 an

projection 143, as shown in FI.Gg 11, is forned| b
142D of the el ectrode plate 142A of the groun
10 m d-point in an inverted-V shape such that th
beconmes a projecting portion 143A which projects

Uclu

not

FIG. 5 is a longitudinal sectional view showing
part of the 22-bit PC card of the firet embodiment of the
present invention prior to its insertion into a slot-side
connector of a 16-~bit card slot;

5 FIG. 6 is a longitudinal sectional view showing
part of the 32-bit PC card of the first embodiment of the
present invention which has been inserted into the slot-
side connector of the 16-bit card slot;

FIG. 7 is a longitudinal sectional view showing

10 part of the insertion side of the 32-bit PC card
according to a first modification;

FIG. 8 is a longitudinal sectiocnal view showing
part of the insertion side of the 32-bit PC card
according to a second modification;

15 FIG. 9 is a perspective view of a PC card of a
second embodiment of the present invention;

F1IG. 10 is an exploded perspective view showing

a frame body, a top panel, a bottom panel, a card-side
connector and a ground electrode forming the PC caxd of
20 the second embodiment of the present invention;

FIG. 11 is a longitudinal sectional view
showing part of an insertion side of thc PC card of the
second embodiment of the present invention;

_ FIG. 12 is a plan view showing the ground
25 electrode used in the PC card of the second embodiment of
the present invention; |

FIG. 13 is a side view of the ground electrode
taken along line V-V shown in FIG. 12;

. FIG. 14 is an enlarged perspective view of an
30 elastic_projection shown in FIG. 13;
> FIG. 15 is a longitudinal sectional view of the

elastic projection takgn along line VII-VII shown in FIG.’

14;



t hrough the prOJectlon housi ng hole 138 forned in the top panel 134.
- The end of the |ip 142D, nanely, the end 15 porti he el astic
projection 143 becones a-free end (which is u GHW[A
bel ow t he top panel . 134) when the elastic projle - :
from above by an external force and is preferdblly ecelved I n
the projection socket portion 137 of. tghe beam 133B (ge ﬂé MAR 1999 .
As shown in FIG 14 and FIG 15, each elastic tiopn 143 af |[ts
projecting portion-143A has a circular arc shape in cross sectio
When the notch 142C Is cut in the electrode p
s 25 generated which protrudes . inwardly into the elastlc

_projection 143. Thus, tiFaedgs dfe tshadidAshidinalojserxitimnal viewl43 cl ose to

Lhe prol eoti ng AR ORAAIAPIHL U Wal ot the sVoddl FEGHIA di0US1 N9

the present 1nvent10n prior to its insertion into a slot-

side connector of a 32-bit card slot;

5 FIG. 17 is a longitudinal sectional view
showing part of the PC card of the embodiment which has
been inserted into the slot-side comnector of the 32-bit
card slot;

FIG. 18 is a longitudinal sectional view
10 showiﬁg part of the PC card of the second embodiment of
the present invention prior to its insertion into a slot-
side connector of a 16-bit card slot;
FIG. 19 is a Iongitudlnal sectional view
showing part of the PC card of the second embodiment of
15 the present invention which has been inserted into the
slot-side connector of the 1l6-bit card slot; and
_ FIG. 20 is a longitudinal sectional view
showing part of the insertion side of the 32-bit PC caxd
according to a modification.

20 DESCRIPTION OF EMBODI OF THE I ION
Referring to FIG. 1 through FIG. &, the first
embodiment of the present invention is now dlscuSPed in
"detail.
There is shown in FIG. 1 a PC card 31 of a
25 first embodiment of the present invention (hereinaftex
referred to as a 32-bit PC card 31) compatible with both
16-bit mode and 32-bit mode operation, and a casing 32 of
a thin-plate,configuration,"serving as an external casing
of the 32-bit PC card 31. The casing 32 includes a thin,
+ 30 U-shaped frame body 33 with its top and bottom sides
opened, panels 34 each having a rectangular projecting
portion 34A for clasing the respective top and bottom



bei ng caught on the projection housing hol e 138. Si nce the

- planar lip 142D is bent with its peak pr oj ' ' i this
way, the projecting portion 143A of the el asF Wmﬁfﬁﬁ 43 1S
pressed from above, ' - 18 T

0 4 MAR 1999

openings of the frame body 33, and a circuit board
accommodation space 35 therewithin.
One end of the casing 32 is opened and forms a
connector mounting opening 32A, and a card-side connectorx
5 - 38 is secured in the connector mounting opening 32A. One
panel 34 of the two, arranged on the top side, has an
electrode plate accommodation cutocut 34B extending
horizontally on its side of the connector mounting
opening 32A. Electronic components 7 (not shown) mounted

10 on a circuit board 6 (FIGS. 3-8) housed in the circuit
board accommodation space 35 of the casing 32 are
compatible with a 32-bit mode of operation (using a
driving voltage of 3.3 V) and a 16-bit mode (using a
driving voltage of 5.0 V).

15 The frame body 33 is provided with a card-side
key groove 36 on its left-hand side with respect to the
direction of insertion of the frame body 33, viewed from
behind. The card-side key groove 36 is formed by cutting
partially the top surface of the frame body 33 of the

20 casing 32 at the left-hand side wall with respect to the
direction of insertion, in the vicinity of the connector
mounting opening 32A. The card-side key groove 36 has a
width d1 equal to that of the card-side key groove 8 of
"the 16-bit PC carxd 1. | |

25 The frame body 33 is also provided with a guide
groove 37 on its right-hand side with respect to the
direction of insertion. The guide groove 37 is formed by
providing a relief in the side wall of the frame body 33
on the right-hand side with respect to the direction of

30 insertion, in Lhe vicinity of the connector mounting

. opening 32A of the frame body 33 of the casing 32. The
| guide groove 37 has a groove width d0 equal to that of a
guide groove 22 of the 32-bit PC card 16.



.an thus t he

Y @Mﬁﬁwhﬁdﬁo‘f t he PC

projection 143 exhibits elasticity. ]

card 131 into the 32- bit card slot 25 is nojv ¢ 08ssed, reffrying to
FIG 16 5° and FIG 17. Wen the card-side conncor &ﬁ;ana

inserted into the slot-side connector 127, the car §- &L it jr oove

139 is guided by the slot-side key grogve 129,
140 is guided by the guide proj ection 30. .
to FIG 16, the elastic projection 143 f Or nmieeswers *E’@round'

el ectrode 141 is connected to t he contact ,128A of the receptacle
ground el ectrode 128 of the 32-bit card stt 125. Wth its

elasticity, the ehfSélongi O cdded- diide redmiotees B4 ers racuted
connection 15 ., i 0 SOERLLELE ot {hnd "B B §£%KOL LG nd 2L,
aAs shown in FIG. 2 and FIG. 5, the card-side connector 38
includes an elongated réctangular parallelepiped-shaped
5 body 38MA constructed of a resin material, a total of 68

gedirer—t e U groove
rring

pin holes 38B arranged in 2 rows by 34 columns and
extending from the front end toward the rear end of the
body 38A. The computer 38 also includes terminals pins
38C with their base portiong positioned in the deep
10 portions of respective pin holes 38B and their ends
projecting out of the rear end of the body 38A and
connected to the circuit board 6.
' A ground electrode 395 is attached on the top
, surface of the card-side connector 38. The ground
15 electrode 35, as shown in FIG. 2, is consgtructed of a
conductive metal plate, and includes a planar electrode
plate 39A affixed onto the one surface of the body 38A.
The ground electrode 39 also includes a plurality of (for
example, eight) ground terminals 39B extending from the
20 electrode plate 39A toward the side of the circuit board
6. Notches 33C are cut from the rear end of the
electrode plate toward the front end of the electrode
plate 39A in the direction of insertion, and are
' positioned between the ground terminals 39B. The ground
25 electrode 39 also includes a plurality of (for example,
eight) lips 39D positioned between the notches 35C which
extend backward from the elcctrode plate 3SA. The lips
39D are bent to form elastic projections 40.
- Preferably eight elastic'projections 40 are
30 formed.in the electrode plate 39A of the ground electrede
. 39. The elastic projection 40, as shown in FIG. 3, is
formed by bending the lip 39D of the electrode plate 3SA
of the ground electrode 39 at its mid-point in an



resul ting good contact. Referring iag ‘ e s 19,

. the insertion of the PC card 131 into a 16- jftakagnaiNt SHEETs now
di scussed. "Specifically, when the PC card 131 is 30 |nserteo~]n o the
sl ot-'si de connector 113 of- the 16-bit car d oto]ﬂﬂakaﬁgqc«r;-5|de
groove 139 is guided by the sl ot-side key @rfove 11 ejtlhe guide
groove 140 is gui ded by the guigle projectign ITS
When the card-side connector 141 of the PC card 2k 131 is inserfed into
t he connector sockeL 113B of the sl ot -si de connector 1137 tre
projecting portion 143A of - - the elastic projection 143 of the ground
el ectrode 142 is pressed by the connector socket 113B such that the
end poriirvastledB B dshaisd |anised s‘eﬁmdmesmsimﬂameamm portierei ved
by the projection socket portian 137 h this

“way, the 32- bLk{ e oh el %tltﬂ%?ﬁ @&%o%mdp" i 1-g'iamatgl ng t]'hzl> 16- bi t

card slot 111.39D, namely, the end portion 40B of the elastic
| projection 40 is a free end and passes through the
5 electrode plate accommodation cutout 34B. It also
extends toward the circuit board accommodation space 35
of the casing 32.
Since the elastic projection 40 is formed by
bending the lip 39D with its peak projecting upwardly,

10 the projecting portion 40A has a plate spring structure
that is deformed under pressure applied from above and
thus exhibits elasticity.

' When the card-side connector 38 is inserted
into the slot-side connector 27 (FIG. 3-4) to fit the PC

s ocard 31 into the 32-bit card slot 25, the card-side
groove 36 is guided by a slot-side key groove 29 and the
guide groove 37 is guided by a guide projection 30.

_ Referring to FIG. 4, the elastic projection 40
formed on the ground electrode 39 is connected to the

20 contact 28A of the receptacle ground electrode 28 of the
32-bit card slot 25. With its elasticity, the elastic
projection 40 reinforces electrical connection in
combination with the urging of the contact 28A, resulting

~in good contact.

25 Referring to FIG. 5, the 1nsertlon of the 32-
bit PC card 31 into the 16-bit card slot 11 will now be
discussed. Specifically, when the PC card 31 is inserted
inLo the slot-side connector 13 of the 16-bit card slot
11, the card-side groove 36 is guided by a slot-side key

.30 groove .14 while the guide groove 37 is guided by a guide

. projection 15.
| ~ When the card-side connector 38 of the PC card
31 is inserted into the connector socket 13B of the slot-
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slot 111 without damaging the card insertion openi§pgH
16-bit card slot 1Il and the connector socket 113H™
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The PC card 131 is nDunted into thp 16-hit_ card
AT : it he

- 10 -

|

side connector 13, the elastic projections 40 formed on
the ground electrode 39 are elastically deformed by the
connector socket 13B as shown in FIG. 6. In this way,
the 32-bit PC card 31 prevents the 16- blt card slot 11
from being damaged.

As a result, the 22-bit PC card 31 of this
embodiment is mounted without damaging the caxrd insertion
opening 11A of the 16-bit card slot 11 and the connector
socket 13B of the slot-side connector 13. Furthermore,
the elastic projections 40 recover their original form
via their own elasticity after the PC card 31 is pulled
out, and the PC card 31 can also be mounted into the 32-
bit card slot 25 as already described.

The PC card 31 of this embodiment can be
inserted in the 32-bit card slot 25 or the 16-bit card
glot 11. The PC card 31 thus enjoys wider applications
than prior art cards. ' '

S8ince the end portion 40B of the elaslic
projectidn 40 is allowed to pass the electrode plate
accommedation cutout 34B of the panel 34 and extend
toward the circuit board accommodation space 35 of the
casing 32, the elastic projection 40 is elastically
deformed against the connector socket 13B when the PC

‘card 31 is inscrted into the 16-bit card slot 11. The

end portion 40B of the elastic projection 40 simply
extends backwards bchind the card-side connector 38 in
the direction of insertion, and the electrode plate
accommodation cutout 34B kecps the end portion 40B from
projecting out of the panel 34. When the PC card 31 is
pulled out of the 16-bit card slot 11, the end portlon
40B of the elastic projection 40 is prevented from being
caﬁght or raised by a card insertion hole 12A ox the



of the slot-side connector 113. Further, the elastic 5 " projections 143

recover their original formvia their own after the PC
card 131 is pulled out, and the , AP ed on
into the 32-bit card slot 125 as already deg ?

As a result, the PC card 131 can be inserted in 10 d sl ot
125 or the 16-bit card slot 111, 11 t her eby enj ifcat i ons
- than prior art cards. - Since the grdjecting i gn[143A of
t he elastic projection 143 is allowed to prfoject upward

t hrough the projection guiding hole 138 of the tof and
the end portion 143B extends over to the proj ecti on socket portlon

137, the end ?Pﬁé' O“rﬂé3§b8te arrané&ﬁeﬁéaééherﬂbﬁtesttanalﬂangs recei ved
- by the projection ortTon, 137 s shown in FIG 19) when the

PC card sepvice 1h§%r?§dthﬂt%1?ﬁﬁii695 3eEE+Bn§I6? 111. This 20
arrangenent prevents thenepHs§oekbeaindae, f the ebaseiti pgojection 40

is bent in an inverted V shape, but alternatively, the

5 present invention may use an elastic projection 40’ that
is formed by curving the lip in a circular arc in cross
gection between the notches as shown in a first
modification in FIG. 7.

As shown in a second modification in FIG. 8,

10 the lip 39D may be cut in a U shape and raised in the
notch to form an elastic projection 40"'. The elastic
projection may be of any configuration as long as it is
structured such that elasticity is achieved at the lip
39D when the card is inserted into the card slot. '

15 In this embodiment, the end portion 40B of the
elastic projection 40 is a free end so that it extends
toward the circuit board accommodation space 35 of the
casing 32, but the present invention is not limited Lo
this, and the end portion 40B may be secured to the

20 circuit board 6. When the end portion 40B is connected
to the ground of the circuit board 6, the ground terminal
39B of the ground electrode 35 may be dispensed with.

In this embodiment, preferably eight ground

‘terminals 39B extending toward the circuit board 6 from

25 the electrode plate 39A of the ground electrode 338 are
employed, but the present invention is not limited to
this, and the number of ground terminals may be any
number within a range from 1 to 9, or even larger in view

_ of the wiring of the circuit board 6.

30 . In tHis embodiment, the PC card of a 32-bit

ke specification has been discussed, but the present

invention is not limited to this, and for example, the
present invention may work in the PC cards of a 64-bit



the termnal pin 141C of the card-side connector 1

_ U & o[-
-reliability of the PC card 131 is thus increased. | H.fiﬁgnN%en t he
PC card. 131 is pulled out of the card sl ot ' g

proj ection 143 recovers its form 25 viaits ela tLC|6 gﬂ@?e epd
portion 143B is urged toward t.he underside off tthe ¥5B3§ . This
~arrangenent prevents the end portion 3B fromri sifngs -axtarndl [y
upwardly. Since the end portion 143B each 143
has a circular arc shape in cross 30 section, th

prevented from bei ng caught on the projection guiding hole 138 when

the elastic projection 143 is defl ected.
specification, or a 128-bit specification, in combination

with the card connector ¢f a 16-bit specification.
Personal computers equipped with card slots
having a 16-bit specification with a driving voltage of
5 3.3 V are available, and the present invention works
equally well in such perscnal computers.
As described above, the ground electrode
attached on the connector of the PC card includes a
planar electrode plate secured to the connector, at least

10 one ground terminal extending from the electrode plate
toward the circuit board, and a plurality of elastic
projections formed in the electrode plate to provide
elasticity when the PC card is inserted into the card
slot in the personal computer side. With cthis

15 arrangement, the elastic projections of the ground
electrode are pressed and elastically deflected when the
PC card is inserted in a low-bit card slot even when the
caxrd slot has no portion for electrically coupling to Lhe
ground electrode.

20 When the PC card is pulled out of the carxd
slot, the elastic projections having elasticity in the
dircction of projection recover their original forms.

The PC card can thus be inserted into a high-bit card
"slot having an electxrode that receives the ground

25 electrode. The PC card thus enjoys wider applicatione
than prior art cards.

The electrode plate of the ground electrocde has
a plurality of notches running in parallel with the
direction of insertion, and each of the elastic.

~30 projections is configured to have the structure of a

- plate spring by bending a lip placed between the notches,
at the mid-point of the lip. With this arrangement, the
elastic projections having the plate spring structure



- 20 - Each projectioh gui di ng hol e 138, surrounding
the respective elastic projection 143, prevents the - iastte
projection 143 from being defl ected and danaged HRngAéi _-ﬂéﬁHEET

external force acts on the elastic 5 projection 1 3]
ng?azulﬁngggr

arrangenent contributes to a long service lifejo
projection 143. When_the PC 131 is ags
el ectrode 142 is secured with its moufk i g portion 14

come into contact with and are preseed and elastically
deflected against the insertion hole of the card slot
when the PC card is inserted into the low-bit card slot
having no portion for receiving the ground electrode.
5 The PC card is thus mounted without damaging the card
slot side.
The electrode plate of the ground electrode has
a plurality of notches running from the end of the
. electrode plate in parallel .with the direction of
10 insertion of the PC card. Each of the elastic
'prbjections is configured to have a flat spring-like
shape by bending a lip placed between the notches at the
mid-point of the lip, and the end of the lip extends
toward the accommodation space of the casing. With this
1% arrangement., the elastic projections having the plate
epring structure are pressed and elastically deflected
against the insertion hole of the caxrd slot or the like
when the card is inserted into a low-bit card slot having
no portion for receciving the ground electrode. The PC
20 card is thus mounted without damaging the card slot side.
By allowing the end of the lip to extend into
the accommodation space of the casing, the end of the lip
(elastic projection) is prevented from being caught by or
"raised by the insertion hole of thec card slot when the PC
25 card is pulled out of the card slot. The abovc
arrangement contributes to a long service life of the
elagtic projections.
‘ Referring to FIG. 9 through FIG. 20, a second
) embodiment of the present invention is now discussed in
30 ‘detail.. There is shown in FIG. 9 a PC card 131 of the
ke second embodimenl compatible with both 16~bit mode and
- 32:-bit meode operation having a casing 132 of a thin-plate
configuration, serving as an external casing of the PC



- connector 141 as shown in FIG 10, and the soIder?‘.V“ LOqu
term nal 142B of the ground, el ectrode 142 to the |CHE&RULIEN 3&&@@4
is easily carried out and the assenbly efficiency

. I'n the discussion of this enbodinent, the 15 el astic
~a generally inverted V shape Qrggecting portion 1
-alternatively, the lip surround Dy the notch ma
~circular arc shape as shown in FIG 20, and the etasiiC projection

143" may thus be forned by the circular are portion of a 20 proj ecrrT
portion 143A'. An end-.portion 143B°" woul d t hus extend over to the

proj ection soWgdid APL. O3 asing 132 includesNd RGN fhignei Kby WINd
~termnals 142B, ext endi ng.fromthe, E pl ate 142A of t’he ground

. | ectrode
el ectrode 142 "E&khiFs RORiFWROTSH £ anenaty & sPppanel (134 e
di scussi on of Havembey cextatiuly pidieduierePortion 134A, for closing
the top opening of the frame body 133, and a bottom panel

5 135 (FIG. 10) having a rectangular projecting portion
135A, for closing the bottom opening of the frame body
133, and has a circuit board accommodation space 136
therewithin. | '
The circuit board .accommodation space 136 of
10 the casing 132 houses a circuit board 106, and electronic
components 107 mounted on the circuit board 106 are
compatible not only with a 32-bit specification using a
driving voltage of 3.3 V but also a 16-bit specification
using & driving voltage of 5.0 V. o
15 One end of the casing 132 is opened and forms a
connector mounting opening 132A, and a card-side
connector 141 to be described later is secured in the
connector mounting opening 132A. An arrow A shown in

FIG. 9 represents the direction of insertion of the PC
20 card 131.
~ As shown in FIG. 10, the frame body 133 is
formed of a U-shaped frame 133A and a beam 133B that
connects the ends of the frame 133A. Projection socket
"portions 137 to be described below are formed on the beam
25 - 133B.
) The projection socket portions 137 receive
elastic projections 143 of a ground electrode 142 to be
described later. The projeclLion socket portions 137
preferably include eight recesses that are spaced at
30 predetermined intervals on the beam 133B of the frame
'’ boﬂy 133. When the [rame body 133 is constructed of a
resin material, the projection socket portions 137 and



invention is not limiLed to this, and the nunber of_the. ' ground
“termnals nmay be any nunber within a range from1 gﬁé&é% even
"?n“

larger in view of the wiring of the circuit Ak
In the above di scussion, each elastic proj ectfigqn 143 has a cfrEgul ar
arc shape in cross section,- but al ternati vel t '@ 4<MAR 1999 p] o} ecti on

. may be bent
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inwardly in a curyej;kn_cross sec |2 Alternativgly, the

‘8-.

the frame body 133 are preferably formed in an integral
structure. _

A plurality of projection guiding holes 138 are
drilled in the top panel where the connector mounting
opening 132A is positioned, and the projection guiding
hole 138 is rectangular in shape. The elastic
projections 143 of the ground electrode 142 project
through respective projection housing holes 138.

The PC card 131 ig provided with a card-side
key groove 139 on its left-hand side with respect to the
direction of insertion viewed from behind. The card-side
key groove 139 is formed by culting the top surface of
the frame body 133 at the left-hand side wall with
respect to the direction of insertion in the vicinity of
the connector mounting openiung 132A of the frame body 133
of the casing 132. The card-side key groove 139 has a
width dl equal to that of the card-side key groove 108 of
the 16- b1t PC card 101.

The PC card is prov1ded with a guide groove 140
on its right-hand side with respect to the direction of
insertion. The guide groove 140 is formed by providing a
relief in the side wall of the frame body 133 on the
right-hand side with respect to the direction of

"insertion, in the vicinity of the connector mounting
.opening 132A of the frame body 133 of the casing 132.

The guide groove 140 has a groove width d0 equal to that
of the guidec groove 122 of the 32-bit PC card 106.

' An elongated card-side connector 141 is
arranged .in the connector mounting opening 132A of the
casing 132. The card-side connector 141 includes an
elongated rectangular parallelepiped body 141A
constructed of a resin material, a total of 68 pin holes
141B arranged in 2 rows by 34 columns and extending from



- 21 - el astic projection 143 may be planar gnd flat in cross
©section. In this enbodi nent, the PC caﬁ*;‘_
speci f.icati on has been di scussed, but the present 5 ’N sz,
limted to this, and for exanple, the’ present |jNpEAH r-&nﬁm
the PC cards of a 64-bit specification, or aflf-} JLigal
conbined with the card connectg of a 16-bit sy
Personal conputers equi pped with card glots 10 A
~specification with a driving voltage of 3.3

. present invention works

the front end toward the rear end of the rectangular
parallelepiped body 141A, and terminal pins 141C with
their base portions positioned in the deep portions. of
respective pin holes 141B and their ends projectiné out

5 of the rear end of the rectangular parallelepiped body.
141A and connected to the circuit board 106.

A ground electrode 142 is attached on the top
surface of the card-side connector 141. The ground
electrode 142, as shown in FIG. 12 through FIG. 15, is

10 constructed of a conductive metal plate, and includes a
planar electrode plate 142A running on the top surface of
the card-side connector 141. The ground electrode 142
also includes a plurality of (for example, eight) ground
terminals 142B extending from the electrode plate 142A
15 toward the ground of the circuit board 106. A plurality
of notches 142C (for example, eight) are formed by
notching the electrode plate 14232 at three sides but not
the side opposite to the ground terminal 142B, namely,
" not the side opposite to the circuit board 106. the
20 ground electrode 142 also includes a plurality of (for
example, eight) lips 142D which have, in combination with
the notches 142C, their support cnds positioned on the
front end side (with respéct to the direction of
"insertion) and their free ends extending backwaxds (with
25 respect to the direction of insertion). Mounting
portions 142E are arranged on both right-hand and left-
hand sides of the electrode plate 142A and make a sharp
éngle with respect to the surface of the electrode plate
.~ 1a2A. The length of each lip 142D is bent to form an
30 elastic projection 143 as will be described later.
s : ~ Since the mounting portion 142E makes a sharp
angle with respect to the electrode plate 142A as shown
in FIG. 13 and is elastic, the ground electrode 142 is



equally well in such personal conputers.

above, the projection guiding holes are drilled [REQAY
and bottom panels 15 formng the casing, positioned pbpve™
nmounti ng opening, and the elastic projections projecti
proj ection guiding holes are fornmed in the grou
the PC card is inserted into a owbit card sl ot
-for receiving the 20 ground el ett+dde, the elastic
- defl ected into the casing, and the PC card is th
~card sl ot. ' Since the elastic projections recover their
formwhen the PC card is pulled out of Lhe card slot, the 25 PC card is

The around of eEidde Mdted 3 he rd R narala IS BddF? "0
“recei ving thelgidupd the caml-sdideodenifiarer idd P@téhr}é-éhjmiﬂid@r
applications znd does not exhibit lateral deviation when the PC card

131 is assembled.

5 _Preferably eight planar elastic projections 143
are formed in the electrode plate 142A of the ground
electrode 142 and the elastic projectioﬁ 143, as shown in
FIG. 11, is formed by bending the lip 142D of the
electrode plate 142A of the .ground electrode 142 at its

10 mid-point in an inverted-V shape such that the bent
portion becomes a projecting portion 143A which projects
through the projection housing hole 138 formed in the top
panel 134.

The end of the lip 142D, namely, the end

15 portion 143B of the elastic projection 143 becomes a free
end (which is usually urged downward below the top panel
134) when the elastic projection 142 is pressed from
above by an external force and is preferably received in
the projection socket portion 137 of the beam 132B (see

20 FIG. 19).

ol Q.. 001 t if O
roj-ections are

As shown in FIG. 14 and FIG. 15, each elastic
projection 143 at its projecting portion 143A has a
circular arc shape in cross section. When the notch 142C
'is cub in the electrode plate 1427, a burr edge is
25 - generated which protrudes inwardly into the elastic
projection 143. Thus, the'edge of the elastic projection
143 close to the projecting portion 143A projecting out
of the projection housing hole 138 is prevented from
_ being caught on the projection housing hole 138.
30 - 8ince the planar lip 142D is bent with its peak
- projecting upwardly in this way, the projecting portion
143A of the elastic projection 143 is pressed from above,



than prior art cards. 30 - Since the elastic projections
proj ect out of : t he projection guiding holes of theiﬂﬁ@;paﬂﬁiﬁgg 124
projecti.on gui ding holes prevent the elastic projections [—frombeh
damaged even when external |ateral force acts -

- -20.
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the end portion 143B is deformed toward the casing 132,
and thus the projection 143 exhibits elasticity.

The insertion of the PC card 131 into the 32-
bit card slot 25 is now discussed, feferring to FIG. 16
and FIG. 17. When the card-side connector 141 is
inserted inté the slot-gside connector 127, the.card-side
key groove 139 is guided by the slot-side key groove 129,
and the guide groove 140 is guided by the guide
projection 30.

Referring to FIG. 16, the elastic projection
143 formed in the ground electrode 141 is connected to
the contact 128A of the receptacle ground electrode 128
of the 32-bit card slot 125. With its elasticity, the
elastic projection 142 reinforces electrical connection
in combination with the urging of the contact 1282,
resulting good contact.

Referring to FIG. 18 and FIG. 19, the insertion
of the PC card 131 into a 16-bit card slot 11l is now
discussed. Specifically, when the PC card 131 is
inserted into the slot-side connector 113 of the 1lé-bit
card slot 111, the card-side groove 139 is guided by the
glot-side key groove 114 while the guide groove 140 is

guided by the guide projection 115.

When the card-side connector 141 of the PC card
131 is inserted into the connector sockel 113R of the
slot-side connector 113, the projecting portion 143A of
the elastic projection 143 ot the ground electrode 142 is
pressed by the connector socket 113B such that the end
portion 143B is deflected intc the casing 132 and .
received by the projection socket portion 137 (shown in
FIG. 19). 1In this way, the 32-bit PC card 131 is mounted

without damaging the 16-bit card slot 111.



on the elastic projections, and the service life of tjpe=~ elastlc
projections is thus prolonged, and the reli abi IfREDEQTwE

hei ght ened. . A plurality of notches grfe
el ectrode plate of the ground ‘el ectrode by cutting tﬁ'_
plate at three sides except the side opposite A

The el astic projections are forned as a plate
lip at the md-point, with orel8i de used'.as a
el astic 10 proj ection having the plate spring str
PC card is inserted into the lowbit card slot, the

portions of the elastic projections of the ground electrode cone

nto contact with the inpgltienarg 131 "B lntdlf S Ot SHt Wk

clastic projections
slot 111 without damaging the card insertion opening 112A-

of the 16-bit card slot 111 and the connector socket 113B
of the slot-side connector 113. Further, the elastic
5 projections 143 recover their original form via their own
elasticity after the PC card 131 is pulled out, and the
PC card 131 can also be mounted on into the 32-bit card
slot 125 as already described.
_ As 2 result, the PC card 131 can be inserted in
10 the 32-bit card slot 125 or the 16-bit card slot 111,
‘thereby enjoying wider applications than prior art cards.
Since the projecting portion 143A of the
elastic projection 143 is allowed to project upward
through the projection gquiding hole 138 of the top panel
15 134, and the end portion 143B extends over to the
projection socket portion 137, the end portion 143B of
the elastic projection 143 is received by the projection
socket portion 137 (as shown in FIG. 19) when the PC card
131 is inserted into the 16-bit card slot 11l1. This
20 arrangemernt prevents the end portion 143B from contacting
the terminal pin 141C of the card-side connector 141, and
the reliability of the PC card 131 is thus increased.
When the PC card 131 is pulled out of the card
“"slot 111, the elastic projection 143 recovers its form
25 via its elasticity, and the end portion 143B is urged
toward the underside of the top panel l34l This
arrangement prevents the end portion 143B from rising
externally upwardly. Since the end portion 143B of each
elastic projection 143 has a circular arc ehape in cross
30 section{ the end'portion is prevented from being caught
‘ on the projection guiding hole 138 when the elastic
‘projection 143 is deflected.



15 def or nmed. At least a portion of the elastic

proj ection projecting out of the projection guiding hole of the

panel is curved in |ongitudinal cross-section. Wth this arrangenent,
the end of the elastic projection is 20 ‘prevented from being caught on
the projection guiding hol e when the elastic projection is

defl ected. -The above arrangeneg% contributes to a long service life
of the el astic projections. - The frame body of the
casi ng has a socket 25 portion for receiving a free end of the elastic
projection. Wien the ground el ectrode of the PC card is I nserted
into a lowbit card slot, the free end of the elastic projection is

received in the socket ?Héﬁﬁkﬁectzam? %ﬁf%%é}?%?@dﬁ th&%f&%ffﬁ?o‘c t he

el astic projection is 3 ente acting t e tern1n and
t he rel i%HR 1795PeFt IR Pasehd PrPiestioniled ec@¥evemts t

elastic projection 143 from being deflected and damaged
even when an external force acts on the elastic

5 projection 143, and the above arrangement contributes to
a long service life of each elastic prdﬁection 143.

When the PC 131 is assembled, the ground
electrode 142 is secured with its mounting portioh 142E
clamping the rectangulax parallelepiped body 141A of the

10 card-side connector 141 as shown in FIG. 10, and the
soldering of each ground terminal 142B of the ground
electrode 142 to the circuit beoard 106 is easily carried
out and the assembly efficiency is thus improved.

In the discussion of this embodiment, the

15 elastic projection 143 has a generally inverted V shape
projecting portion 143A, but alternatively, the lip
surrounded by the notch may be curved in a circular axc
shape as shown in FIG. 20, and the elastic projection
143’ may thus be formed by the circular arc portion of a

20 projecting portion 143A’. An end portion 143B’ would
thus extend over to the projection socket portion 137.

Although the eight ground terminals 142B
extending from the electrode plate 142A of the ground

“electrode 142 toward the circuit board 106 are employed

25 in the discussion of the above embodiment, the present
invention is not limited to this, and the number of the
ground terminals may be any number within a range from 1
to 9, or even larger in view of the wiring of the circuit

_ board 106.

30 - In the above discussion, each elastic

s projection 143 has a circular arc shape in cross section,
| but alternatively, the elastic projection may be bent
inwardly in a curve in cross section. Alternatively, the



characteristics i s enhanced.
+ The present invention has been discussed in

10

15

20

25

30
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elastic projection 143 may be planar and flat in cross
scction.

In this embodiment, the PC card of a 32-bit
specification has been discussed, but the present
invention is not limited to this, and for example, the
present invention may work in the PC cards of a 64-bit
specification, or a 128-bit specification, combined with
the card connector of a 16-bit specification.

Personal computers equipped with carxd slots
having a 16-bit specification with a driving voltége of
3.3 V are available, and the present invention works
equally well in such perscnal computers.

' As described above, the projection guiding
holes are drilled in one of the top and bottom panels
forming the casing, positioned above the connector
mounting opening, and the elastic projections projecting
through the projection guiding holes are formed in the
ground electrode. When the PC card is inserted into a
low-bit card slot having no portion for receiving the
ground electrode, the elastic projections are deflected
into the casing, and the PC card is thus seated in the
card slot.

8ince the elastic projections recover their

"form when the PC card is_pulled out of Lhe card slot, the

PC card is coumpatible with a high-bit card slot having an
electrode receiving the ground electrode and a low-bit
card slot having no electrode receiving the ground
electrode. Thus, the PC card enjoys wider applications
than prior art cards.

" Since the elastic projections project out of
the projection guiding holes of the top panel, the
projection guiding holes prevent the elastic projections
from being damaged even when external lateral force acls




connection with a PC card conpatlble W th both 16- bltiand 32-bit
i slots. The present invention is also adaptable to ; v=¢;{eard t hat_has a

conbi nati on of other specifications. 5 The har dwar
card is not limted to t he ones shown. and any §
as | ong as it provides equival ent functions. ]
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on the elastic projections, and the service life of the
elastic projections is thus prolonged, and the
reliability of the PC card is heightened.
A plurality of notches are formed in the

"5 electrode plate of the ground electrode by cutting the
electrode plate at three sides except the side opposile
to the circuit board. The elastic projections are formed
as a plate spring by bending a lip at the mid-point, with
one side used as a support end, and each elastic '

10 projection having the plate spring structure. When the
PC card is inserted into the low-bit card slot, the
projecting portions of the elastic projections of the
ground electzrode come into contact with the inserxtion
hole of the carxd slot with the clastic projections

15 deformed.

At lcast a portion of the elastic projection

-projecting out of the projection guiding hole of the
panel is curved in longitudinal cross-section. With this
arrangement, the cnd of the elastic projection is

20 prevented from being caught on the projection guiding
hole when the elastic projection is deflected. The above
arrangement contributes to a long service life of the
elastic projections. _
h The frame body of the casing has a socket

25 portion for receiving a free end of the elastic
projection. When the ground electrode of the PC card is
inserted into a low-bit card slot, the free end of the
eiastic projection is received in the socket portion of

_ the frame body, the free end of the elastic projection is

30 preventéd from contacting the terminal pin, and the

. reliability of the PC card in terms of electrical

chdracteristics is enhanced.



VWHAT IS CLAIMED | S: 1. Acircuit card conpr|5|ng
-a circuit having a ground potential node; ey - N connector
for coupling said circuit card to an external dev‘ i 2

device including a mati ng connector disposed w tH
said card 5 " slot for receiving and guiding said coln:c
said mating connector; and at leafgtjffo
proj ection being electrically %%ubled to said grp
and di sposed with said connector such that said!
projection resiliently engages with a surface of said

The present invention has been discussed in
connection with a PC card compatible with both 16-bit and
32-bit slots. The present invention is also adaptable to
a PC card that has a combination of other specifications.

5 The hardware structure of the PC card is not limited to
' the ones shown, and any structure is acceptable as long
as it provides equivalent functions.



card slot when said circuit card is coupled to said external device.
2. The circuit card of claim1l1, wherein.said connector includes
spaced apart front and rear surfaces and an upper surface spanning
said front and rear surfaces, said at | east one elastic projection

being 5

di sposed at said upper surface and providing elastic

deflection in at least a first direction normal to saird Upper

3. The @&%cuit card of ’
conprising a substantially planar el ectrode pI ate cou:”mm"m“"" I!igglb

upper surface of said connector, said elasti oy ectl onsub
coupled to said electrode plate at one :

surf ace.

10

WHAT IS CLAIMED X3:
1. A circuit card comprising:

a circuit having a ground potential node;

a connector for coupling said circuit card
to an external device, said external device including a
mating connector disposed within a card slot, said card
slot for receiving and gquiding said connector to engage
said mating connector; and

at least one elastic projection being
electrically coupled to said ground potential node and
disposed with said connector such that said elastic
préjection resiliently engages with a surface of said
card slot when said circuit card is coupled to =aid
external device.

2. The circuit card of claim 1, wherein said
connector includes spaced apart front and rear surfaces

-and an upper surface spanning said front and rear

surfaces, said at least one elastic projection being
disposed at said upper surface and providing elastic
deflection in at least a first direction normal to said

upper surface.

3. The circuit card of claim 2, further
comprising a substantially planar electrode plate coupled
to said upper surface of said connector, sgaid elastic
pfojections being coupled to said electrode plate at one
end and extending therefrom in a cantilevered fashion.

4, The circuit card of claim 3, wherein said
elastic projections extend rearwardly away £rom said
front surface of said connector.

Rﬁmmmﬂm-
oamRWy |




] end and extending therefromin a cantil evered fashion.
4. The circuit card of claim3, wherein said el astic projections
ext end rearwardly away Lron1sqid front surface of said connector—

B {0

5. The circuit card of claim 4, wherein said
electrode plate includes front and rear edges, said front
edge being disposed proximate to said front surface of
said connector, said elastic projections extending

5 rearwardly past said rcar cdge of said electrode plate.

6. The circuit card of claim 3, wherein said
elastic projections include a reentrant bend disposed
between said one end and a distal end thereof such that
said reentrant bend forms a projecting portion extending

5 substantially out of the plane of said elecLrode plate
and resiliently engages with said surface of said card
slot when said circuit card is coupled to said external
device. '

7. The circuit card of claim §, wherein said
reentrant bend forms a substantially V-shaped cross
section in said elastic projection.

-+ 8. The circuit caxrd of claim 6, wherein said
recentrant bend forms a substantially U-shaped cxoss
section in said elastic projection.

9. The circuit carxd of claim 3, wherein said
elastic projections include a bend disposed between said
one end and a distal end thereof such that a projecting
pprtion extending substantially out of the plane of said

5 electrode plate is formed, said projection portion
resilientily engaging said surface of said card slot when
said cifcui; card is coupled to said external device.

10. The circuit card of claim 3, whexein each
elastic projection includes a projecting portion

|REPLACEMENT. SHEE!
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5. The circuit card of claim4, wherein said el ectrode plate

“includes front and rear edges, said front edge belng dlsposed
proximate to said front surface of sai d connector, .
proj ections extending 5 rearwardly past said reaT’Eaﬁe of sai trode
pl at e. 6. The circuit card of clai @!
el astic prOJectlons i nclude a reentrant bend dlspose:“m sal d one

end and a distal end thereof such thaf6 = sai d reentfadi bend fornms a

projecting portion extending 5 substantially out of the plane of said
el ectrode plate and resiliently engages with said surface of said card
sl ot when said circuit card is coupled to said external ~ devi ce.

extending substantially out of the plane of said
electrode plate which resiliently engages said surface of

5 said card slot when said circuit card is coupled to said
external device, said circuit card further comprising an
upper panel spanning a top portion of said circuit card,
said upper panel including a cutout portion proximate Lo
said upper surface of said comnector such that said

10 projection portions extend substantially out of said
cutout portion.

11. The circuit card of claim 10, wherein said
upper pénel includes a rearward edge at said cutout
portion forming an engagement lip, said distal end of
said elastic projection being substantially urged agéinst

5 said engagement lip when said circuit card is not
received in said card slot by cantilever action and being
substantially urged away from said engagement lip when
said said projection portion resiliently engages said
surface of said card slot.

12. A circuit carxd comprising:
a circuit having a ground potential node,
a connector for coupling said circuit card
"to an external device, said external device including a
5 mating conneclor disposed within a card slot, said card
slot for receiving and guiding said connector to engage
sgid'mating connector; and |
a substantially planar elecLrode plate
coupled to an upper surface of said connector and
10 includihg front and rear edges and at least cone elastic
projection extending from one end rearwardly away from
said front edge in a cantilevered fashion, said at least
one elastic projecrion being electrically couTled £

led to said e
REPLACEMENT SHEET
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7. The circuit card of claim®6, wherein said reentrant bend forns a
. substantially V-shaped cross section in said elastic projection.
8. The circuit card of claim®6, wherein said reept+ant—bend forns a

substantially U shaped cross section in said elas
9. The circuit card of claim3, wherein said &\i‘@hﬁ’mmwm\

I ncl ude a bend di sposed between said one end and

€N sthereof

such that a projecting portion e%tendlng substantially out of the
pl ane of said 5 el ectrode plate is formed, said projection portion

15

ground pbtential node and disposed relative to said
connector such that said elastic projection resiliently
engages with a surface of said card slot when said
circuit card is coupled to said external device.

13. The circuit card of claim 12, wherein said
connector includes spaced apart front and rear surfaces
spanned by said upper surface, said front edge of said
electrode plate being disposed proximate to said front
surface of said connector, said elastic projections
extending rearwardly but not past said rear edge of said
electrode plate.

14. The circuit card of claim 13, wherein said
electrode plate includes relief notches at peripheral
edges of said elastic projections except at said one end
such that said elastic projections are formed integrally
from said electrode plate.

15, The circuit card of claim 13, wherein each
clastic projection includes a projecting portion
extending substantially out of the plane of said
electrode plate which resiliently engages'said surface of

"said card slot when said circuit card is coupled to said’

external device.

16. The circuit card of claim 15, wherein said
pfojection portion includes a reentrant bend disposed
between said one end and a distal end thereof such that
said projecting portion extends substantially out of the
plane of said electrode plate and resiliently engages
with said surface of said card slot when said circuit
card is coupled to said external device.




,resil!entfy engagi ng said surface of said card slot when said circuit
~card is coupled to said external device. 10. The circuit
card of claim3, wherein each el astic-projecti op—nectudes—a

e e R
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17. The circuit card of claim 16, wherein said
reentrant bend forms a substantially V-shaped cross
section in said elastic projection.

18. The circuit card of claim 16, wherein said
reentrant bend forms a substantially U-shaped cross
gsection in said elastic projection.

198. The circuit card of claim 15, further
comprising an upper panel spanning a top portion of said
circuit card, said upper panel including at least one
outout portien proximate to said upper surface of said

5 connector such that said at least one projection portions
extend substantially out of said cutout portione.

20. The circuit card of claim 18, wherein said
upper panel includes a rearward edge at each cutout
portion forming an engagement lip, said distal ends of
said elastic projections being substantially urged

5 against said engagement lip when said circuit card ie not
received in said card slot by cantilever action and being
substantially urged away from said engagement lip when
said said projection portion resiliently engages said

surface of said card slot.

21. The circuit card of claim 19, further
comprising an engagemenl beam disposed proximate to said
rear surface of said connector, said distal ends of said
elastio projections being substantially urged against

s said enéagement beam when said circuit card is received
in said card slot.
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extendi ng substantially out of the plane of said el ectrode pl ate

which resiliently engages said surface of 5 said card slot when said
circuit card is coupled to said external device, said circuit card
further conprising an upper panel spanning a top portion of said
circuit card, sai d upper panel including a cutout portion proxinate
‘to sai d upper surface of said cen@&ter such that said 10
projection portions extend substantially out of said cutout portion.
11. The circuit card of claim 10, wherein said upper panel includes
a rearward edge at said cutout
BC CARD SWITCHABLY COMPATIBLE
R 6~ -
ABSTRAC ISCLOS

The PC card of the present invention prelerably
includes a logic circuit operating in either a 16-bit
mode or a 32-bit mode, a ground line on the circuic, a
conneclor for transferring a signal bet.ween the circuit
and the external device, and a series of elastic metal
members arranged on the top.surface of the connector and
connected to the ground line. When the connector of the
PC éard is inserted into the PC card slat, the elastic
metal member is retained by a support frame arranged on
the periphery of the PC card slot, and is deformed upward
toward the top surface of the connector. When the PC
card is fully inserted into the slot, the elastic metal
member urges the support frame and both are firmly
connected.

Fig. 1




portion form ng an engagenent |ip, said distal end of said elastic

projection being substantially urged against 5 sai d engagenent lip
when said circuit card is not received in said card slot by

cantil ever action and being substantially urged away from said B
engagenent |ip when said said projection portion resiliently engages
sai d surface of said card sl ot. ~il5' 12. Acircuit card
conpri si ng: _ I a1circuit havi ng a ground potential node;
a connector for coupling said citeuift card to an external device,
said external device including a 5 mati ng connector disposed within a
card slot, said card slot for receiving and guiding said connector

0d a

coupl ed to an upper surface of

to engage said mating connecto
substantially planar el ectrode pl ate

sai d connector and
L oY
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10 I ncluding front and rear edges and at 1east one el astic

projection extending fromone end rearwardly away from said front
edge in a cantilevered fashion, said at |east ' one el astic projection
being electrically coupled to said- - 27 -

2
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ground potential node and di sposed relative to said connector such that
said elastic projection resiliently engages with a surface of said card

sl ot when said circuit card is coupled to said external device.

13. The circuit card of claim 12, wherein said connector includes spaced
apart front and rear surfaces spanned by said upper surface, said front
edge of said el ectrode plate being di sposed pjoxinate to said front surface
of said connector, said elastic projections-extending rearwardly but not
past said rear edge of saip Gec&r ode pl ate. 14. The circuit
card of claim 13, wherein sL .




/
el ectrode plate includes relief notches at peripheral edges of said elastic
proj ections except at said one end such that said elastic projections are
formed integrally fromsaid el ectrode pl ate. 15. The circuit
card of claim 13, wherein each elastic projection includes a projecting
portion extending substantially out of the plane of said electrode plate
which resiliently engages said surface of said card slot when said circuit
card is coupled to said external deviceg,. 16. The circuit card
of claim 15, wherein said projection pottion includes a reentrant bend
di sposed between said one end and a distal end thereof such that

FIG. 5
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/

said projecting portion extends substantially out of the plane of said

el ectrode plate and resiliently engages with said surface of said card sl ot
when said circuit card is coupled to said external device.

- 28 -
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17. The circuit card of claim1G wherein said reentrant bend forns a
substantially V-shaped cross section in'said elastic projection.

18. The circuit card of claim 16, wherein said reentrant bend forns a
substantially U shaped cross section in said elastic projection.

19. The circuit card of claim15, further conpri sing an upper panel
spanning a top portion of said circuit card, said upper panel

i ncludi ng at | east one cutout portgon proximate to said upper surface
of said 5 connector such that said at—teast one projection portions

FIG. 9




extend substantially out of said cutout portions. ' 20. The

circuit card of claim19, wherein said upper panel includes a rearward
edge at each cutout portion form ng an engagenent |ip, said distal
ends of said elastic projections being substantially urged 5

agai nst sai d engagenent |lip when said circuit card is not received in
said card slot by cantilever action and being substantially urged away
from said engagenent |ip when saﬁe said projection portion resiliently
engages said surface of said ca ot . 21. The
circuit card of claim19, further conprising an engagenent beam

di sposed proximate to said rear surface of said connector, said

di stal ends of said:|(;_ 1dDastic proj ections being substantially urged
agai nst .




—~

5 sai d engagenment beam when said circuit card is received

card sl ot.

FIG. 11
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FIG. 16

25

27

l
[28A
§28

4

A

(41 143A

10

43 (138

’438

_;_

A -

4
1274

FIG. 17

25
|28 |

'
(27C |7 lIA

432603 138 72 (34

12

27

o \7——-

(31

36

| a4

& 14C

}\m)
[T . 1338 [,

(356




FIG. 19

1] _fi.
l 134" 143 aan /

5
>

. T N
338 ¢
i U8B 111338 6

REPLACEMENT SHERT
0 4 MAR 1999




12

NAVANAY I 77 77 777777
LWL W A W N W N N ¥ AN

/ _ . { \\]Xl7\\\\\\\ﬁ
(A e 1383855 ] o6

- [35




