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PC CARD SWITCHABLY C~IBLE 

WITH 16-B:C~ ... AND 32 .. ~~ODES 

PLICATIONS: 

is related to oopending 
entitled PC CARD CAPABLE OF 

-BIT OPERATION MODES, 
filed , 1998, Attorney Doc o. P/1071-613, 
the entire disclosure of which is hereby in by 
reference. 

10 BACKGROUND OF THE INVENTION 

1. Field of the Invention: 

The prcs€nt invention relates a PC (Personal 
Computer) card to be mounted in a computer system and, 
more particularly, to a PC card that is deta~hably 

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

2. Deseription 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 

20 characteristics of PCs are now being formulated under the 
aegis of PCMCIA (Personal Computer Memory Card Interface 
Association) and JEIDA (Japan Blectronic Industry 
Development A~sociation} . Besides memory cards, a 
plurality of different PC cards including flash memory 

25 cards, HDD (Hard Disk Drive) cards, and FAX/MODEM cards 
are now commercially available. 

SPllC\27Ct011 

These cards are classified into 8-bit cards, 
16-bit cards, 32-bit cards and the like according to the 
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particular internal data bus width. The PC card slots of 
personal computers which are commercially available may 
receive any type of PC cards. However, some conventional 
personal computers car1 only receive 16-bit. cards and 32-

5 bit cards cannot be inserted into their PC oard 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 i.s 

10 provided in the vicinity of a connector of the PC oard. 
The standard specifie~ thae the height of the projection 
for a 16-hit ?C oard slot be higher than that of a 32-bit 
PC card slot. rhe 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 voltage 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 protects the intern_al oir~uitry of 
the card.' 

20 The standard also specifies 1:.hat 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 
predetermine4 height. The ~rejecting portions ~r.e 

25 intended to assure the connection between a circuit board 

30 

.. 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. 

· 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. Moat new ~c cards currently on sale are of 

liJ007 
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the 32-bit variety. However, there are many users who 
still use personal computers having only l~-bit card 
slots. A new PC card capable of operating in both 32-bit 
mode and 16-bit mode would may be accepted by many more 

s users. 
The-standa.cd, however, does not permit the 32-

bit card ~o be inserted into the 16-bit card slot. Even 
if the groove is deepened, the projecting portions on the 
connector still restr:i.ct the insertion of the card into 

10 the slot. 

SUMMAR.Y OF TBE INYENTION 
Accordingly, it. 'i.s an object 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 one aspect of the present 
20 invention, the PC card includes (a) a circuit, (b) a 

ground line on the circuit, (c) a c~nnector 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 o! 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 

---··---··----·---
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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 

5 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 ot the PC card and the ground potential of a 

10 personal computer a"C"e equalized. This contributes. t:.o 
reliable data communication between the PC card and the 
personal computer. 

These and other objec~s. features and 
advantages of the present invention will become more 

15 apparent when the following detailed description of 
embodiments of the present invention is considered with 
the drawings. 

BRIBP 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; 

FIG. 2 is a plan view showing a card-side 
conneccor and ground electrode for use in the 32-bit PC 

card of the first embodlment of the present invention; 
FIG. 3 is a longit:.udinal sectional view showing 

25 part of the 32-bie PC card or 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 

30 present invention which has been inserted into the slot­
side connector of the 32-bit card slot; 

SPEC\t'16011 
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FIG. S is a longitudinal sectional view showing 

part of the 32-bit PC card of the first 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 pa_rt of the insercion side of the 32-bit PC card 

accordi.ng to a first modification; 

15 

FIG. 8 is a longitudinal seceional view showing 

part of the insertion side of the 32-bit PC card 

according to a second modification; 

FIG. 9 is a perspective view of a PC card of a 

second embodiment of the present invention; 

FlG. 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 the PC card of the 

second embodiment o·f the present invention; 

FIG. 12 is a plan view showing the ground 

25 electx·ode used in the PC card of the second embodiment of · 

t:he present iilvention; 
FIG. 13 is a side view of the ground electrode 

taken along line v-v shown in FIG. 12; 
FT.G. 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; 

Iii 010 
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FI~. 16 is a longitudinal sectional view 
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 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 in~o the slot-side connector of the 32-bit 
c:ard slot; 

FIG. 18 is a longltudinal sectional view 
10 showing part of the PC card o! the second embodiment of 

the p:cesent invention prior to its insertion in~o a alot­
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 invention which has been inserted into the 
slot-side connector of. the 16-bit card sloti and 

FIG. 20 is a longitudinal sectional view 
showing part· of the insertion side of the 32-bit PC card 
according to a modification. 

20 DESCRIPTION OF EMBODIMIN'l'S OB THE INVENTION 
Referring to FIG. 1 through FIG. 8, the first 

embodiment of the present invention is now discussed in 
detail. 

There is shown in FIG. l a PC card 31 of a 
25 first embodimen~ of ·the pres~nt invention (hereinafter 

referred to as a 32-bit PC card 31) compatible with both 
16-bil:. mode and 32-bit mode operation, and a casing 32 of 
a thin-plate coof iguration, 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 

·-------··------
SPEC\l760t I 
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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 connector 

5 38 is secured in the connector mounting opening 32A. One 
panel 34 of the two, arrnnged on the top side, has an 
electrode plate accommodation cutout 34B extending 
horizontally on its side of the connector mounting 
opening ~2A. Electronic components 7 (not shown) mounted 

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

20 casing 32 at the left-hand side wall with respect to the 
direction of insertion, in the vicinity of the connector 
mounting oponing 32A. The card-side key groove 36 has a 
width dl equnl to that of the card-side key groove s of 
the 16-bit PC card 1. 

25 

30 

SIEC\276011 

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 f ~ame body 33 

on the right-hand side with respect to the direction of 
insertion, in ~he vicinity of the connector mounting 
opening 32A of the frame body 33 of the casing 32. The 
guide groove 3? has a groove width do equal to that of a 
guide groove 2.2 of the 32-bit PC card 16. -··---··· ----·------
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An elongated card-side connector 38 is mounted 
in the connector mounting opening 32A of the casing 32. 

As shown in FIG. 3 and FIG. 5, the card-side connector 38 
includes an elongated rectangular parallelepiped-shaped 

5 body 3Sh 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 3BA. The computer 38 al~o 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 Cl?ld 

connected to the circuit board 6. 

A ground electrode 39 is attached on the top 
surface of the card-si.de 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 3BA. 

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 39C 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 390 positioned between the notches 39C which 
extend backward from the electrode plate 39A. 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 shoWii in FIG. 3, is 
formed by bending the lip 3.9D of the electrode plate 39A 

of the ground electrode 39 at its mid-point in an 

SPEC\276011 
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inverted V-shape cross section 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 10 is formed by 

bending the lip 39D with its peak projecting upwardly, 
to the projecting portion 40A has a plate spring structure 

that is deformed under pressure applied from above and 

thus exhibits elasticity. 
When the cai·d-side connector 38 is inserted 

into the slot-side 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 
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 gr~und electrode 28 of the 
32-bit card slot 25. With its elasticity, the elastic 
projection 40 reinforces elcctrioal connection in 
combination with the urging of the contact 28A, resulting 

in good contact. 
25· Referring to FIG. s, 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 
)nLo 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 i4 while the guide groove 37 is guided ~Y a guide 

projection 15. 

SPEC\2'111QI 1 · 

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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side connector 13, the elastic'p~ojections 40 formed on 

the ground electrode 39 are elastioal1y deformed by the 

connector sock~t 13B as shown in FIG. 6. In this way, 

the 32-bit PC card 31 prevents the 16-bit card slot 11 

5 from being damaged. 

As a result, the 32-bit PC card 31 of this 

embodiment is mounted without damaging the card insertion 

opening llA of the 16-bit card slot ll 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 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 

15 inserted in the 32-bit card slot 25 or the 16-bit card 

slot 11. The PC card 31 thus enjoys wider applications 

than prior art cards. 
Since the end portion 40B of the elas~ic 

projection 40 is allowed to pass the electrode plate 

20 accommodation cutout 34B of the panel 34 and extend 

toward the circuit board accommodat:i.on space 35 of the 

casing 32, the elastic projection 40 is elasti.cally 

deformed against the connector socket 13B when the PC 

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

25 end portion 40B of the elastic projection 40 simply 

extends backwards behind the card-side connector 38 in 

the direction of insertion, and the electrode plate 

accommodation cutout 34B keeps the end portion 408 from 

projecting out of the panel 34. When the PC card 31 is 

30 pulled out of the 16-bit card slot ll, the end portion 

40B of the elastic projection 40 is prevented from being 

caught or raised by a card insertion hole 12A or the 

SPEC\376011 ----------------·--
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like. The above arrangement contributes to a long 
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 t.o 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 39 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 39 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 
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 

la!Ol8 
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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 work~ 
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 g_round terminal extending J:rom 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 is inserted in a low-bit card slot even when the 
card slot has no portion for. electrically coupling to the 
ground electrode. 

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 forms. 
The PC card ~an thus be inserted into a high-bit card 
slot having an electrode that receives the ground 

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

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

30 projectfons 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 project~ons having the plate spring structure 

SPEC\276011 
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come into contact w_ith 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 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 
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 
against the insertion hole of the oard slot or the like 
when the.card is inserted into a low-bit card slot havtng 
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 or the ~resent invention is now discussed in 

30 detail. There is shown in FIG. 9 a PC card 131 of the 
second embodlmen~ compatible with both 16-bit mode and 
32-bit mode operation having a casing 132 of a thin-plate 
configuration, serving as an external casing of the PC 

SPEC\176011 ---·----- ---------
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card 131. The casing 132 includes a thin frame body 133 
with its top and bottom sides opened, a top panel 134 
having a rectangular projecting portion l34A, for closing 
the top opening of the frame body 133, and a bottom panel 

s 135 (FIG. 10) having a rectangular projecting portion 
135A, for closing the bottom opening of the frame body 
133 I and has a Ci:I.'CUit;. DOard ·aCCOmmOdatiOn Space 136 
therewithin. 

The circuit board accommodation space 136 of 
10 the casing. 132 houses a circult 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 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 car.d-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. 

25 

30 

As shown in FIG. 10, the frame body 133 is 
formed of a U-shaped frame l33A and a b~am 1338 that 
connects the ends of tho frame 133A. Projection socket 
portions 13? to be described below are formed on the beam 
133B. 

The projection socket portions 137 receive 
elastic projections 143 of a ground electrode 142 to be 
described later. The projecLlon socket portions 137 
preferably include eight r.ecesses that are spaced at 
predetermined intervals on the beam 1338 of the frame 
body 133. When the rrame body 133 is constructed of a 
restn material, the projection socket portions 137 and 

liou 
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the frame body 133 a~e preferably formed in an integral 
structure. 

A plurality of projection guiding holes. 138 ar.e 
drilled in the top panel where the connector mounting 

s 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 cu~ting the top surf ace 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 13?.1'. of t:he frame body 133 
of the casing 132. The card-side key groove 139 has a 
w:i.dth 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 do equal to thnt 
of the guide 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 i32. The card-side connector 141 includes an 
elongated rectangular parallelepiped body 14lA 
constructed of a resin material, a total of 68 pin holes 
l41B arranged in 2 rows by 34 columns·and exeending from 

~020 
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the front end toward the rear. end of the rect:anguJ.ar. 
parallelepiped body l41A, and terminal pins 141C with 
their base portions positioned in the deep portions of 
respective pin holes 141B and their ends projecting out 

S 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 l42A 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 extend:l.ng from the electrode plate 142A 

15 toward the ground o.C the ci:r:·cuit board 106. A plurality 
of notches 142C (for example, eight) are formed by 
notching the electrode plate 142A at three sides but not 
the side opposite to the ground terminal 142B, namely, 
not the side opposite to the cir.cuit board 106. the 

20 ground electrode 142 also includes a plurality of (for 
example, eight) lips 1420 which have, in combination with 
the notches l42C, 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 1420 is bent to form an 

30 elastic.projection 143 as will be described later. 
Since the mounting portion l42E makes a sharp 

angle with respect to the electrode plate l42A as shown 
in FIG. 13 and is elastic, the ground electrode 142 is 

lilo21 
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easily mounted to the rectangular parallelepiped body 
l41A of the card-side connector 141 with high precision 
and does not exhibit lateral deviation when the PC card 
131 is assembled. 

s 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 
FlG. 11, is formed by bending the lip 142D of the 
electrode plate l42A of the ground electrode 142 at its 

10 mid-point in an inverted-V shape such that the bent 
portion becomes a projecting portion l43A 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 113 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 l33B (see 

20 FIG. 19) . 
As shown in FIG. 14 and FIG. 15, each elastic 

projection 143 at its p::c·ojecting portion 143A has a 
circular arc shape in cross section. When the notch 142C 
is cut 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 projectjng portion 143A projecting out 
of the projection housing hole 138 is prevented from 
being caught on the projection housing hole 138. 

30 

Sl'EC\i760J 1 

Since the planar lip l42D is bent with its peak 
projecting upwardly in this way, the projecting portion 
l43A of ehe elastic projection 143 is pressed from above, 

-------
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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 

s and FIG. 17. When the card-side connector 141 is 
inserted into the slot-side connecto4 127, the card-side 
key groove 139 is gul.ded by the slot-side key groove 129, 
and the guide groove 140 is guided by the guide 
projection 30. 

10 Referring to FIG. 16, the elastic projection 
143 formed in the ground electrode 141 ie connected to 
the contact l28A of the receptacle ground electrode 128 
of the 32-bit card slot 125. With its elasticity, the 
elastic projection 143 reinforces electrical connection 

15 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 
dlscussed. Speci~ically, when the PC card 131 is 

20 inserted into the slot-side connector 113 of the 16-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 proj ecti'on 115. 

When the card-side connector 141 of the PC card 
25 131 is inserted into t.he connect.or socket. 113'9 of the 

slot-side connector 113, the projecting portion l43A of 
the elastic proj ect:i.on 143 ot the ground electrode 142 is 
pressed by the connect.or soc'k:et 113'8 such that the end 
portion l43B is deflected into the casing 132 a~d 

30 received by the projection socket portion 137 (shown in 
FIG. 19). In this way, the 32-bit PC card 131 is mounted 
without _damagi.ng the l.6-bit card slot 111. 

---
S,.F.C\17Mt t 
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The PC card 131 is mounted into the 16-bit card 
slot 111 witnout 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 

s projections 143 r.ecover 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 oard 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 alloweq to project upward 
through the projection guiding hole 138 of the top panel 

15 134, and the end portion 143B ext·ends over to the 
projection socket portion 137, the end portion 143B of 
the elastic pr~jection 143 is received by the projection 
socket pqrtion 137 Cas 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 l41C of the oard-side connector 141, and 
the rellability 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 
eoward the underside of the top panel 134. This 
arrangement prevents the end portion 143B from rising 
externally upwardly. Since the end portion l43B 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. 

---- ----·---
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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 service life of each elastic projection 143. 

When the PC 131 is assembled, the ground 
electro4e 142 is secured with its mounting portion 142E 
clamping the rectangular 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 board lOS is easily carried 
out and the assembly efficiency is thus improved. 

In the discussion of this embodiment, the 
is elastic projection 143 has a generally inverted V shape 

projecting portion 143A, but alternatively, the lip 
surroµnded 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 ovar 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 limiled to this. and the number of the . 
ground terminals may be any number within a ~ange from l 

to 9, or even larger in view of the wiring or 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 

1iJ 02S 
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elastic projection 143 may be planar and flat in cross 
section. 

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 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 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 computers. 

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~ectrode. When the PC card is inserted into a 
low-bit card slot having no portion for r~ceiving the 

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

Since the elastic projections recover their 
form when the PC card is pulled out of t:.he 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 tpe ground 
electrode. Thus, the PC card enjoys wider applications 
than prior art cards. 

3 0 Since the elastic proj.ectiona praj ect out of 
the projection guiding holes of the top panel, the 
projection guiding holes prevent the elastic projections 
from being dama9ed even when external lateral (orce acts 

la! 028 
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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 
s electrode plate of the ground electrode by cutting the 

elect.rode plate at three sides except the side oppos1t.e 
to the circuit board. The ele:ist:i.c 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 poreions of the elastic projections of the 
ground electr9de come into contact with the insertion 
hole of the card slot with the elastic projections 

15 deformed. 
At least n portion of the elastic projection 

projecting out of the projection guiding hole of the 
panel is.curved in longitudinal oro6s-section. With this 
arrangement, the end 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. 

The frame body of t.he oasing has a socket 
25 portion for reoeiving a free end of the elastic 

projection. When the grotind 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 elast:ic projection is 

30 prevented from contacting the terminal pin, and the 
reliability of the PC card in terms of electrical 
characteristics. is enhanced. 

SPEC\210011 

raio21 



'11/10198 17:33 FAX 212 398 0881 OSTROLENK.FABBR 

- 23 -

The present invention has been discussed in 
conn•ction 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. 

SPEC\2760ll 
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WHAT IS C'!LAIMBD IS: 

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 
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 res:i.J.i.ently engages with a surface of sa:id 

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

2. The circuit card of claim l, wherein said 

connector includes spaced apart tront and rear surfaces 
·and an upper surface spanning said front and rear 
surfaces, said at lea~t one elastic projection being 

5 disposed at said upper surface and providing elQstic 
deflection in at least a first direction normal to said 
upper surface. 

3. The circuit card of claim 2, fur~her 

comprising a substantially planar electrode plate coupled 
to said upper surface of said oonnaotor, said elastic 
projections being coupled to said electrode plate at nnA 

s end and extending therefrom in a cantilevered fashion. 

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

ll!029 
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S. 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 rear edge 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 t.he plane of said elect.rode plate 

and resiliently engages with said surface of s~jd cacd 

slot when said circuit card is coupled to said ex~ecnal 

device. 

7. The circuit card of claim 6, wher.ein said 

reentrant bend forms a substantially v-shaped cross 

section ~n said elastic projection. 

· e. The circuit card of claim 6, wherein said 

reentrant bend forms a substantially U-shaped cross 

section in said elastic projection. 

9. The circuit card of claim 3, wherein said 

elastic projections include a bend disposed between said 
one end and a distal end thereof such that a projecting 

portion extending substantially out of the plane of said 

s electrode pla~e 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 

elastic projection includes a projecting portion 

IZJ 030 
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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 to 

said upper surf ace of said connector such that said 

10 projectioa portions extend substa~tially out of said 

cutout portion. 

11. The circuit card of claim 10, wherein said 

upper panel includes a rear.ward edge at said cutout 

portion forming an engagement lip, said diAtal end of 

said elastic projection being substantially urged against 

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 sai~ projection portion resiliently engages said 

surface of said card slot. 

12. A circuit card comprisi_ng: 

a circuit having a ground potential node; 

a connector for coupling said circuit card 

to ail external device, said external device including a 

S mating cor1necL.or disposed within a card slot, said card 

slot for receiving and guiding said connector to engage 

said mating connector; arid 

a substantially planar elec~rode plate 

coupled.to an upper surface of said coIUlecto~ and 

10 including front and rear edges and at least one elastic 

projection excending from one end rearwardly away from 

said front edge in a cantilevered fashion, said at least 

one elastic projecr.ion being electrically coupled to said 

iai 031 
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ground potential node and disposed relative to said 

15 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 

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 rel 1.e'f notches at peripheral 

edges of said elastic projections 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 

elastic projection includes a projecting portion 

ext.ending 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 
eJCternal device. 

16. The circuit card of claim 15, wherein said 

projection portion lncludes a reentrant bend disposed 

between said one end and a dis~al end thereof such that 
said projecting portion extends substantially out of the 

5 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. 

SPl5C\2761lt I 
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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. 

19. The circuit card of claim 16, whereln said 

reen~rant bend forms a substantially u-shaped cross 
section in said elastic projection. 

19. n1e 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 

cutout portion proximate to said upper surf ace 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 ~orming 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 

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 engagement beam disposed proximate to said 

rear surface of said connector, said distal ends of said 

elastio projections being substantially urged against 

s said engagement.beam when said circuit card is received 

in said card slot. 
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