PC CARD BACKGROUND OF THE I NVENTION 1. Field of thgsl pyegi gn Lhe present
invention relates to a PC card which is inserted igog ara ﬁtéf a
personal conputer, for exanple, in order to extend™t h¥ f¥nhctei e™ :5
personal conputer. 2. Description of the Related Art In general, a personad
conputer is made up nmainly of a conputer body having an operatimnsjtm¥?i on,
a nenory function, and the like, a key board for inputting a signal to the
conput er body, a nmenory including a floppy disk and the |like for storing
menory in the conputer body, and a displiay for indicating a program an
operational result, and the like. Furthernore, the personal conputer is
provided with a card slot into which a PC card can be additionally attached
in order to extend the nenory contai pedcarpt he conputer body, add a nodem
and the |like. The size and shape of the PC card is specified by PC Card
Standard and Standard by JEI DA(Japan El ectric 1 ndustry Devel opnent

Associ ation). -2- As the binary unit of information content to be

pr ocessed BAFRGFOPEY SBh HE IYENDLIONa 32-bit byte has been

1. Field of the Invention

The present invention relates to a PC card which is
inserted into a card slot of a personal computer, for
example, in order to extend the functions of the personal

computer.

2. Description of the Related Art

In general, a personal computer is made up mainly of a
computer body having an operation function, a memory
function, and the like, a key board for inputting a signal
to the computer body, a memory including a floppy disk and
the like for storing memory in the computer body, and a
display for indicating a program, an operational result, and
the like.

Furthermore, the personal computer is provided with a
card slot into which a PC card can be additionally attached
in order to extend the memory contained in the computer body,
add a modem, and the like. The size and shape of the PC
card is specified by PC Card Standard and Standard by

JEIDA(Japan Electric Industry Development Association).



gradual |y enpl oyed instead of a 16-bit byte in order to enhance the
‘processi ng speed. Accordingly, there are two types of PC cards with respect
to their size and shape, that is, 16-bit PC cards and 32-bit PC cards.
Simlarly, card slots on the personal conputer side are roughly divided
into two groups, that is, 16-bit and 32-bit card slots. Furthernore, in
order to reduce the consunption electric power, the driving voltage for the
conput er body has been changed from5.0 Vto 3.3 V. For ordinary uses, the
driving voltage for 16-bit PC cards is gset at 5.0 V, while that for 32-bit
PC cards at 3.3 V. The driving voltage has been reduced from5. 0 Vto 3.3
V, so that it is necessary to secure the transm ssion or reception of a
signal between RRethe bapargnuniheofeinbpamatonpucenterhetefbee, the 32-bit
PC card and the card slot are provided with ground el ectrodes having plural
pr ot uber aptesesgedt byhthgr pendongl Thepréepecti vé-pPttchyde hee beeni ded
with a card key groove fornmed on the left-hand side thereof, viewed in the
i nserti ongdhdeaililynempdoyhdt inkteRE odfir dsléahibebptevént eddérotvbei ng wrong
inserted, turned inside out, and can be -3- distingui shed between 16-bit
and 32-bi enkR@ncer tbe Phreceasdngssgeeckey Aroondingly hetieedidréCGward i s so
formed as to be

types of PC cards with respect to their size and shape, that

is, 16~bit PC cards and 32-bit PC cards. Similarly, card

slots on the personal computer side are roughly divided into

two groups, that is, 16-bit and 32-bit card slots.

Furthermore, in order to reduce the consumption

electric power, the driving voltage for the computer body

has been changed from 5.0 V to 3.3 V. For ordinary uses,

the driving voltage for 16-bit PC cards is set at 5.0 V,

while that for 32-bit PC cards at 3.3 V. The driving

voltage has been reduced from 5. 0 V to 3.3 V, so that it is

necessary to secure the transmission or reception of a

signal between the PC card and the personal computer.

Therefore, the 32-bit PC card and the card slot are provided

with ground electrodes having plural protuberances for tight

grounding.

The respective PC cards are provided with a card key
groove formed on the left-hand side thereof, viewed in the

insertion direction, so that the PC cards can be prevented

from being wrong inserted, turned inside out, and can be



wi der than that of the 32-bit PC card. Wth this card key groove, the
16-bit PC card can not only be inserted into the 16-bit card slot but also
into the 32-bit card slot. On the other hand, the 32-bit PC card, though it
can be inserted into the 32-bit card slot, is prevented frombeing inserted
into the 16-bit card slot. That is, the respective protuberances of the
ground el ectrode provided for the card slots of the 32-bit PC card prevent
the 32-bit PC card frombeing inserted into the 16- bit card slot which has
no parts for receiving the protuberance _and protects the ground el ectrode,
the card insertion hole of the card slot, and the |ike. The above-descri bed
conventional PC cards are provided with card-side key grooves forned in
di f f er entdisd tZigsgwics hdrhtbe theserc alb el i aid nipHisite P betaretn t feelGalidt- and
32-bit PC cards, and the 32-bit PC card can be prevented from bei ng
i nserted side kdwe difedie arthes|i-biats Hestardeis ahovinrn@d tdwe tat her hand,
by users, it is required to develop PC cards which are avail able as both
t hel 6- bi twizlak 3hdn tticer dsf tHor Iheo purposmamf. meeting this requirenent, it
iS necessary to provide a PC card which can be inserted into -4- both
the 16-bit and Wwdxibithicarahrsl ®ey; drdBapediie/d @b itthecskapes cand nitzes of
the card slots of personal conputers.

only be inserted into the 16-bit card slot but also into the

32~-bit card slot. On the other hand, the 32-bit PC card,

though it can be inserted into the 32-bit card slot, is

prevented from being inserted into the 16-bit card slot.

That is, the respective protuberances of the ground

electrode provided for the card slots of the 32-bit PC card

prevent the 32-bit PC card from being inserted into the 16-

bit card slot which has no parts for receiving the

protuberance, and protects the ground electrode, the card

insertion hole of the card slot, and the like.

The above-described conventional PC cards are provided

with card-side key grooves formed in different sizes so that

they can be distinguished between the 16-bit and 32-bit PC

cards, and the 32-bit PC card can be prevented from being

inserted into the 16-bit card slot, as described above.

On the other hand, by users, it is required to develop
PC cards which are available as both thelé-bit and 32-bit

cards. For the purpose of meeting this requirement, it is

necessary to provide a PC card which can be inserted into



SUMVARY OF THE | NVENTI ON Accordingly, it is an object of the present
‘invention to solve the above-descri bed problens and to provide a personal
conmputer (PC) card which can be detachably fixed into both the card slots
for higher-bit and |ower-bit cards, irrespective of the shape and size of
the card slots on the conputer side. In order to achieve the above object,
according to an aspect of the present invention, there is provided a PC
card including a casing conposed of a franme for accommodating a circuit
board, and upper and | ower panels for.lgdding the frane and having an
opening as a connector attaching port provided in one side of the casing, a
connector formed of a rectangul ar nmenber which has plural term nal pins
adapt ed t doFd Edendét-dd t @ndheé 2ebiguicardoslgtand igresplecyilivenefeshent o
which term nal pins on the personal conputer side are adapted to be

i nsert ed, stiagesommecsdrzdseiofg thecaeed isAottse ofoprasooralacrapiitegsport of
the casing to be attached to the casing, and a ground el ectrode for
connecting the ground of the circuit board to the personal conputer side.
-5- In the PC card, the frame of the casing is conposed of right- and

| ef t - hand SSIMMARSUGPOITHE JepyaNaIey from each other in the right- and

| eft-hand side direction and el ongati ng

Accordingly, it is an object of the present invention
to solve the above-described problems and to provide a
personal computer (PC) card which can be detachably fixed
into both the card slots for higher-bit and lower-bit cards,
irrespective of the shape and size of the card slots on the
computer side.

In order to achieve the above object, according to an
aspect of the present invention, there is provided a PC card
including a casing composed of a frame for accommodating a
circuit board, and upper and lower panels for lidding the
frame and having an opening as a connector attaching port
provided in one side of the casing, a connector formed of a
rectangular member which has plural terminal pins adapted to
be connected to the circuit board and plural pin holes into
which terminal pins on the personal computer side are
adapted to be inserted, the connector being located in the
connector attaching port of the casing to be attached to the

casing, and a ground electrode for connecting the ground of

the circuit board to the personal computer side.



fromthe front to the rear of the frame, and a connecting beam connecting
the respective supports in the vicinity of the connector attaching port,
and the ground el ectrode is conposed of a fixing franme el ongating al ong the
connecting beam of the frame and engaged with the connecti ng beam and
plural spring protuberances each elongating fromthe fixing frame toward
one of the upper and lower flat faces of the connector and presenting
spring properties when the PC card is inserted into a card slot on the
personal conputer side. Wth this conLi gucati on, when the PC card is
inserted into the card slot for a lower-bit card and having no parts for
receiving the ground el ectrode, the spring protuberances of the ground
el ectrode gets iIm ¢heoPCactand,t lthehd riameectfi ¢irehglas 1oy tilse compd ssidotof and
are distorted, directed inward of the casing. In addition, when the PC card
i s pull ed mughtof ante leditd-bsinot s itdee ssypmony: sprsEp@EiErtate € omreaate sttdread.
Thus, the PC card can be attached into the card slot for a higher- bit card
and havi ngima tgee tr fgirt + eqel \liafy thendyrsduied &l recttriade .anbhatldmsgattimey PC car d
can be used for both the higher-bit byte and | ower-bit byte systens. - 6-
I n addi ti dizomsitize firemtgromurthee lrecnr ade thes fidamd,i xdm o remmesrtgiaged Wit h
the connecting beam of the frame, the joining work such as sol dering and
the |ike fowanc@umedidtdmg the respective supports in the vicinity of

the connector attaching port, and the ground electrode is

composed of a fixing frame elongating along the connecting

beam of the frame and engaged with the connecting beam, and

plural spring protuberances each elongating from the fixing

frame toward one of the upper and lower flat faces of the

connector and presenting spring properties when the PC card

is inserted into a card slot on the personal computer side.

With this configuration, when the PC card is inserted

into the card slot for a lower-bit card and having no parts

for receiving the ground electrode, the spring protuberances

of the ground electrode gets into contact with the insertion

hole of the card slot, and are distorted, directed inward of

the casing. In addition, when the PC card is pulled out of

the card slot, the spring protuberances, are restored. Thus,

the PC card can be attached into the card slot for a higher-

bit card and having a part for receiving the ground

electrode. That is, the PC card can be used for both the

higher-bit byte and lower-bit byte systems.



of the ground electrode to ground on the circuit board side, conducted
‘during the assenbly of the PC card, can be easily perforned. Preferably,
the frame of the casing is provided with a plate which is | ocated nearer to
t he connector attaching port than the connecting beam and on one of the
flat faces of the connector, and is el ongated between the supports, and the
plate is provided with protuberance acconmodati ng holes in which each
spring protuberance of the ground electrode is to be accormbdated. Wth
this configuration, each spring protubegapce of the ground el ectrode is
proj ected through the protuberance accommodati ng hol e provi ded for the
plate of the frane. Thus, in event that an external force is applied to the
spring protuberanceddtibéopr, osilheranhe geoanmdvdabechgotel bapr bhecfsxihg
spring protuberance from bei ng damaged, increasing the service life of the
spring prdraber engage@neich the vpparcaiddgl beem pinehe coaskit tthieng t he
casing may be provided with protuberance accommodati ng holes in which each
spring prdbihdnan@eraf subd gsosnddekdabr add the like ttorbeocaneamindat ed.
Wth this configuration, each spring protuberance of the ground el ectrode
i's proj ecobé&dther gughnihelpc@t-vder 86Cground on the circuit board side,
conducted during the assembly of the PC card, can be easily
performed.
Preferably, the frame of the casing is provided with a
plate which is located nearer to the connector attaching
port than the connecting beam and on one of the flat faces
of the connector, and is elongated between the supports, and
the plate is provided with protuberance accommodating holes
in which each spring protuberance of the ground electrode is
to be accommodated.
With this configuration, each spring protuberance of
the ground electrode is projected through the protuberance
accommodating hole provided for the plate of the frame.
Thus, in event that an external force is applied to the
spring protuberance, the protuberance accommodating hole
protects the spring protuberance from being damaged,
increasing the service life of the spring protuberance.
One of the upper and lower panels constituting the

casing may be provided with protuberance accommodating holes

in which each spring protuberance of the ground electrode is



accommodating hole of the panel. Thus, in event that an external force is
applied to the spring protuberance, the protuberance accomodating hol e
protects the spring protuberance from bei ng danmaged, increasing the service
life of the spring protuberance. Preferably, each spring protuberance of
the ground electrode is formed as a plate spring of which the portion
elongating fromsaid fixing frane is bent on its way. Wth this
configuration, each spring protuberance has a plate-spring structure. Wen
the PC card is inserted into the card_skhot for a lower-bit card, the spring
pr ot uberance of the ground el ectrode gets into contact with the insertion
hol e of the card slot, so that the spring protuberance is distorted. \Wen
t he PC carte ik pddasunagiategf. t he card slot, the spring protuberance is
restored, owing to the plate- spring structure. Preferably, at |east a part
of each spring prdthulidrisn cendfigura tgoauneashe spradg wriothbies apce) edt ed from
the casing is so forned as to have an arc-shape cross- section. -8- Wth
t hi s conf itge ajricomd wHest tideeles prs g opjreattudse rtdnmoe ghs tdies plraded extamaegh t he
pr ot uberance accommodati ng hol e, the sides of the spring protuberance are
prevent ed ddawmmodating hole of the panel. Thus, in event that an

external force is applied to the spring protuberance, the

protuberance accommodating hole protects the spring

protuberance from being damaged, increasing the service life

of the spring protuberance.

Preferably, each spring protuberance of the ground
electrode is formed as a plate spring of which the portion
elongating from said fixing frame is bent on its way.

with this configuration, each spring protuberance has
a plate-spring structure. When the PC card is inserted into
the card slot for a lower-bit card, the spring protuberance
of the ground electrode gets into contact with the insertion
hole of the card slot, so that the spring protuberance is
distorted. When the PC card is pulled out of the card slot,
the spring protuberance is restored, owing to the plate-
spring structure.

Preferably, at least a part of each spring
protuberance of the ground electrode which is projected from

the casing is so formed as to have an arc-shape cross-

section.



bei ng caught by the protuberance accommodati ng hol e. BRI EF DESCRI TI ON OF
THE DRAWNGS FIG 1 is a perspective view of a PC card according to a first
enbodi ment of the present invention; FIG 2 is an expl oded perspective view
showi ng a frane, an upper panel, a |ower panel, a card-side connector, and
a ground el ectrode which constitute the PC card of the first enbodi nent;
FIG 3 is a plane view of the frane enployed in the first enbodi nent; FIG
4 is a partial longitudinal sectional illustration of the insertion side of
the PC card, taken in the direction of gn_arrow IV-1V of FIG 1;, FIG 5 is
a perspective view of a ground el ectrode enployed in the PC card of the
first enbodinent; FIG 6 is an enlarged perspective view of the spring

pr ot uber ance of Wwithe ghaendoefégtratéonfl €éhed theaspoihgyt pdbohabesenteonal
view of the spring protuberance, taken in the direction of an arrow VII-VII

of - 9- iBl @isplaEk@ t8rbagh thenprvteweabnae3dcbbinmBGatdand wbak, taken in
the insertion direction; FIG 9 is a front view of a 16-bit PC card sl ot,
t aken the sides of the spring protuberance are prevented from

being caught by the protuberance accommodating hole.

BRIEF DESCRITION OF THE DRAWINGS

FIG. 1 is a perspective view of a PC card according to
a first embodiment of the present invention;

FIG. 2 is an exploded perspective view showing a frame,
an upper panel, a lower panel, a card-side connector, and a
ground electrode which constitute the PC card of the first
embodiment;

FIG. 3 is a plane view of the frame employed in the
first embodiment;

FIG. 4 is a partial longitudinal sectional
illustration of the insertion side of the PC card, taken in
the direction of an arrow IV-IV of FIG. 1;

FIG. 5 is a perspective view of a ground electrode
employed in the PC card of the first embodiment;

FIG. 6 is an enlarged perspective view of the spring
protuberance of the ground electrode;

FIG. 7 is a longitudinal sectional view of the spring

protuberance, taken in the direction of an arrow VII-VII of



in the insertion direction; FIG 10 is a partial |ongitudinal sectional

viewillustrating the state that the PC card of the enbodinent is inserted
into the slot-side connector of the 32-bit PC card slot; FIG 1l is a
partial |ongitudinal sectional viewillustrating the state that the PC card

of the enbodinent is inserted into the slot-side connector of the 16-bit PC
card slot; and FIG 12 is a perspective view of a PC card according to a
second enbodi nent of the present invention. DESCRI PTI ON OF THE PREFERRED
EMBODI MENT A preferred enmbodi ment wil L be_now described with reference to
FIGS. 1 through 12. First, a first enbodi nent of the present invention wll
be described belowwith reference to FIGS. 1 through 11. A PC card 1 of the
i nstant e®d&di fent i s adapted for - 10 - both the 16-bit and 32-bit
slots. A casing 2 constitutes the contour of the PC card 1 and is forned in
a thin plate sh&pé. Bhescasifmgn® wiewonjfiosedZebi& PCamerd wshoth takehin and
has openings in the upper, |ower sides, respectively, an upper panel 4 for
i ddi ng t he theerinseeniion dfreleibname 3

FIG. 9 is a front view of a 16-bit PC card slot, taken
in the insertion direction;

FIG. 10 is a partial longitudinal sectional view
illustrating the state that the PC card of the embodiment is
inserted into the slot-side connector of the 32-bit PC card
slot;

FIG 11 is a partial longitudinal sectional view
illustrating the state that the PC card of the embodiment is
inserted into the slot-side connector of the 16-bit PC card
slot;

and

FIG. 12 is a perspective view of a PC card according

to a second embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment will be now described with
reference to FIGS. 1 through 12. First, a first embodiment
of the present invention will be described below with
reference to FIGS. 1 through 11.

A PC card 1 of the instant embodiment is adapted for



and having a rectangul ar bul gy portion 4A, and a | ower panel 5 for |idding
‘the | ower opening of the frane 3 and having a bul gy portion 5A rectangul ar
as well to define a space 6 for acconmpdating a board therein. A circuit
board 7 is accommodated in the board- acconmobdati ng space 6 of the casing
2. Acircuit is so configured and set on the board that an electronic
conponent 8 nounted on the circuit board 7 is adaptable for processing of
not only 32-bitbit bytes at a driving voltage of 3.3 V but also 16-bit
bytes at a driving voltage of 5.0 V. Ciyguits adaptable for processing of
32-bit bytes at a driving voltage of 3.3 V and 16-bit bytes at a driving
voltage of 5.0 V can be switched with a change-over swtch (not shown) and
the |ike, b@&Pefrdiend 6o ithandeBdohdlt cdopst-erAteashngh2 t RNPTLERERE | S
attached. One side of the casing 2 is open to forma connector attaching
port 2A. AhgaFg@ngicds ednhbet 8C T2rids If iandd iisntformed donpethdn alesehing
port 2A. An arrow A of FIG 1 indicates the insertion direction of the
PC card 1sh@pe.fr@he Gasingo?nksl epmposedesfnanfitaneéal whiahrbet@ngul ar
shape, as shown in FIGS. 2 and 3. The frame 3 is conposed of right- and
| ef t - hand agddaasuppentisg3Aigepaeanpgefrr, ohowach sitdker, resphetiivghy, and
| eft-hand side direction, and el ongating between the front and the rear of

upper panel 4 for lidding the upper opening of the frame 3

and having a rectangular bulgy portion 4A, and a lower panel

5 for lidding the lower opening of the frame 3 and having a

bulgy portion 5A rectangular as well to define a space 6 for

accommodating a board therein.

A circuit board 7 is accommodated in the board-
accommodating space 6 of the casing 2. A circuit is so
configured and set on the board that an electronic component
8 mounted on the circuit board 7 is adaptable for processing
of not only 32-bitbit bytes at a driving voltage of 3.3 V
but also 16-bit bytes at a driving voltage of 5.0 V.

Circuits adaptable for processing of 32-bit bytes at a
driving voltage of 3.3 V and 16-bit bytes at a driving
voltage of 5.0 V can be switched with a change-over switch
(not shown) and the like, depending on the personal computer
to which the PC card is attached.

One side of the casing 2 is open to form a connector

attaching port 2A. A card-side connector 12 is fixed into

the connector attaching port 2A. An arrow A of FIG. 1



the frame 3, a connecting beam 3B having a prism shape and connecting the
supports 3Ain the vicinity of the connector attaching port 2A a
connecting portion 3C connecting the supports 3A on the rear side, and a
pl ate 3D positioned nearer to the connector attaching port 2A than the
connecting beam 3B and on the upper face of the card-side connector 12 and
el ongati ng between the supports 3A. Plural (for exanple, eight holes)
pr ot uber ance- accommodating holes 9 are forned in the plate 3D, as descri bed
bel ow. The upper face of the card-sidejgonnector 12 is in contact with the
| ower side of the plate 3D (see FIG 4). The plural protuberance
accommodating holes 9 are formed in the plate 3D of the frame 3 in a
rect angul andgpapes ¥he speengipnotibersanocssofotbe Pfiecgrduhed el ectrode 13
are projected through the protuberance-acconmodati ng holes 9, respectively.
A card-si de keyTheobvemé03i $sf fommddowitheal ebsihamdterialldn-aside of the
PC card 1, viewed in the PC card insertion- direction. The card-side key
groove l1lOrestpnguildedsbapeheasi dbowal in PréSenf andt Be |®i¢ -frank s de
thereof viewed in the insertion direction, of the frame 3 of the casing 2,
in the vidsncopposetihefcohghttoandt le€hi-hgndostid2Asuppdrts B8aAarned by
cutting the upper portion of the frame 3. The

separated from each other in the right- and left-hand side

direction, and elongating between the front and the rear of

the frame 3, a connecting beam 3B having a prism shape and

connecting the supports 3A in the vicinity of the connector

attaching port 2A, a connecting portion 3C connecting the

supports 3A on the rear side, and a plate 3D positioned

nearer to the connector attaching port 2A than the

connecting beam 3B and on the upper face of the card-side

connector 12 and elongating between the supports 3A. Plural

(for example, eight holes) protuberance—accoﬁmodating holes

9 are formed in the plate 3D, as described below. The upper

face of the card-side connector 12 is in contact with the

lower side of the plate 3D (see FIG. 4).

The plural protuberance accommodating holes 9 are

formed in the plate 3D of the frame 3 in a rectangular shape.

The spring protuberances 16 of the ground electrode 13 are

projected through the protuberance-accommodating holes 9,

respectively.

A card-side key groove 10 is formed on the left-hand



formed card-side key groove 10 has the groove width dl which is equal to
‘that of the card-side key groove of thel 6-bit PC card specified by the
Standard. A guide groove 11 is fornmed on the right-hand side, viewed in the
insertion direction, of the PC card 1. The guide groove 11 is positioned on
the right-hand side of the frane 3 viewed in the insertion direction, in
the vicinity of the connector attaching port 2A of the frame of the casing
11, and is formed by grooving the side wall of the frame. The formed guide
groove 11 has a groove w dth dO which iy specified by the Standard. A |ong
card-side connector 12 provided in the connector attaching port 2A of the
casing 2 is conposed of a rectangul ar nenber 12A formed with an insul ation
resi n nat eidal ofnthel 8dgcahdpe, vdaeakddif8thenPliotesdl2Bsartanged in two
rows of 34 pin holes and elongating fromthe front to the back of the
rect angul ddreentien.12Phe atdird-es idenckepi qusoove -10A3is ddrodedhoxhtihide base
ends are positioned in the inner parts of the pin holes 12B and the tips
are proj estide waoil,t beecbank ofi the fectanhgublasidenbaer2dA traekedcannect ed
to the circuit board 7, respectively. As shown in FIG 4 and 7, a ground
el ectrodethd fiaseedivnt Higaceliealr efcahducirame Bebdl thbeetsiagcappaaed of a

the vicinity of the connector attaching port 2aA, and is

formed by cutting the upper portion of the frame 3. The

formed card-side key groove 10 has the groove width dl which

is equal to that of the card-side key groove of thel6~bit PC

card specified by the Standard.

A guide groove 11 is formed on the right-hand side,

viewed in the insertion direction, of the PC card 1. The

guide groove 11 is positioned on the right-hand side of the

frame 3 viewed in the insertion direction, in the vicinity

of the connector attaching port 2A of the frame of the

casing 11, and is formed by grooving the side wall of the

frame. The formed guide groove 11 has a groove width do0

which is specified by the Standard.

A long card-side connector 12 provided in the

connector attaching port 2A of the casing 2 is composed of a

rectangular member 12A formed with an insulation resin

material in a long shape, totaled 68 pin holes 12B arranged

in two rows of 34 pin holes and elongating from the front to

the back of the rectangular member 12A, and terminal pins



fixing frane 14 el ongating al ong the connecting beam 3B of the frame 3 and
'so fornmed as to have a U shaped cross section with which the connecting
beam 3B i s engaged, plural (for exanple, eight term nals) ground termnals
15 each elongating fromthe fixing frame 14 to ground on the circuit board
7 side (see FIG 4), and spring protuberances 16 each elongating fromthe
fixing frame 14 toward the upper face of the card-side connector 12. Each
spring protuberance 16 is so forned that the tip side of its portion
elongating fromthe fixing frame 14 is jpent substantially into a chevron-
shape, whereby the bent portion becones a protuberant portion 16A and the
tip 16B is a free end, elongating on the upper face of the card-side
connect or 122. ofhah iche tder bagepeodsberanpesit ipsepr éssttiebynaareracstaal
force fromthe upper side thereof, the tip 16B of the spring protuberance
16 i s pl aodd thed psoppolesd 188 ahd wheet ipacaref prhgected- fspnethennect or 12
(see FIG 4). - 14 - As shown in FIGS. 6 and 7, each spring protuberance
16 i s so backedfashieo reatangalarc membape 1cR0SS bectbanecnetiheopthgecti ng
portion 16A. Therefore, flashes and the |ike, generated when the spring
pr ot uber aedechf.ti bohadn¥d, respeke idielgcted i nwardly of the spring
prot uberance 16. Therefore, the edges of the projecting portion 16A and its
nei ghbor hood, As shown in FIG. 4 and 7, a ground electrode 13 formed

with an electro-conductive metal sheet is composed of a

fixing frame 14 elongating along the connecting beam 3B of

the frame 3 and so formed as to have a U-shaped cross

section with which the connecting beam 3B is engaged, plural

{(for example, eight terminals) ground terminals 15 each

elongating from the fixing frame 14 to ground on the circuit

board 7 side (see FIG. 4), and spring protuberances 16 each

elongating from the fixing frame 14 toward the upper face of

the card-side connector 12. Each spring protuberance 16 is

so formed that the tip side of its portion elongating from

the fixing frame 14 is bent substantially into a chevron-

shape, whereby the bent portion becomes a protuberant

portion 16A and the tip 16B is a free end, elongating on the

upper face of the card-side connector 12. When the spring

protuberance 16 is pressed by an external force from the

upper side thereof, the tip 16B of the spring protuberance

16 is placed and supported on the upper face of the card-

side connector 12 (see FIG 4).



proj ected through the protuberance-accomodating hole 9, of the spring
protuberance 16 is prevented from be caught in the
pr ot uber ance- accommodating holes 9. It is not needed to provide the ground
electrode 15. The fixing frame 14 may be soldered directly on the ground on
the circuit board 7 side. The PC card 1 of the instant enbodi nent has the
above- described configuration. Hereinafter, a 32-bit card slot,
conventionally used, will be described with reference to FIGS. 8 and 10. A
32-bit card slot 21 is conposed nmainly of a housing 22 having a card
insertion hole 22A which has a size |larger to sone degree than the outside
size of the PC card 1, and a slot-side connector 23 provided in the inner
part of the car@si sdeomn dm HAGSE .28 Aanid Theehobsspying. pTheubkoansiedd 6
connector 23 is conposed of a rectangul ar nenber 23A formed with a resin
materi al 4§ o forme®l ag diey heltvapa@nard diasihagea ceosseseot ionsént itdve hol e
23B into which the card-side connector 12 is inserted through the card
i nserti onpreljecing podttticnalléd .68Thenaferengf paske23qngposhei bhkd,in t he
inner part of the connector insertion hole 23B fornmed in the rectangul ar
menber 23A4ensrejtect iwigen Hdree fsiparingama canubergade N6t s fomwsedf, 84npbes. \Wen
t he

directed inwardly of the spring protuberance 16. Therefore,

the edges of the projecting portion 16A and its neighborhood,

projected through the protuberance-accommodating hole 9, of

the spring protuberance 16 is prevented from be caught in

the protuberance-accommodating holes 9.

It is not needed to provide the ground electrode 15.

The fixing frame 14 may be soldered directly on the ground

on the circuit board 7 side.

The PC card 1 of the instant embodiment has the above-
described configuration. Hereinafter, a 32-bit card slot,
conventionally used, will be described with reference to
FIGS. 8 and 10.

A 32-bit card slot 21 is composed mainly of a housing
22 having a card insertion hole 22A which has a size larger
to some degree than the outside size of the PC card 1, and a
slot~side connector 23 provided in the inner part of the
card insertion hole 22A of the housing 22.

The slot-side connector 23 is composed of a

rectangular member 23A formed with a resin material in a



card-side connector 12 is inserted into the connector insertion hole 23B of
‘the slot-side connector 23, the connecting pins 23C get into connection to
the term nal pins 12C positioned in the inner parts of the pin holes 12B,
respectively. A receiving ground electrode 24 forned in the upper part of
t he connector insertion hole 23B, as shown in FIG 10, conprises plural
(for exanple, eight pieces) contact pieces 24A which are directed downward
SO0 as to present spring properties. Each contact piece 24A of the receiving
ground el ectrode 24, when the 32-bit PGscard 1 is inserted into the card
insertion hole 22A, gets into contact with each spring protuberance 16 of
the ground el ectrode 13. A slot-side key groove 25 is fornmed on the
| ef t - hand londe skrp@ednidn hakéngnaerbnorctipred¢nsentabnt helPC288r dntds shown
in FIG 8, the slot-side key groove 25 is provided in the vicinity of the
connect or whiasér thenchaokdes28B obnhketor 1216s- inser&rdultaromghbéhe23A of the
sl ot-side connector 23, positioned on the left-hand side viewed in the
i nserti oncdrrdednsentiandhbdef @eRpdahy gpoatedgeBheosndetwakl pahst hac
rectangul ar menber 23A in the insertion direction. The forned sl ot-side key
groove 25phadtdonede igr ahee inndirthpd2t whi checobhaspends ihserdabnohol be
card-si de key groove of the

23B formed in the rectangular member 23A, projecting

therefrom, and arranged in two rows of 34 pins. When the

card-side connector 12 is inserted into the connector

insertion hole 23B of the slot-side connector 23, the

connecting pins 23C get into connection to the terminal pins

12C positioned in the inner parts of the pin holes 12B,

respectively.

A receiving ground electrode 24 formed in the upper

part of the connector insertion hole 23B, as shown in FIG.

10, comprises plural (for example, eight pieces) contact

pieces 24A which are directed downward so as to present

spring properties. Each contact piece 24A of the receiving

ground electrode 24, when the 32-bit PC card 1 is inserted

into the card insertion hole 22A, gets into contact with

each spring protuberance 16 of the ground electrode 13.

A slot-side key groove 25 is formed on the left-hand
side viewed in the insertion direction of the PC card. As

shown in FIG. 8, the slot-side key groove 25 is provided in

the vicinity of the connector insertion hole 23B of the



32-bit PC card specified by the Standard. A guide protuberance 26 is forned
on the right-hand side viewed in the PC card insertion direction, and as
shown in FIG 8, is provided in the vicinity of the connector insertion
hol e 23B of the rectangul ar nmenber 23A of the slot-side connector 23 and,
positioned on the right-hand side viewed in the insertion direction, and is
formed by grooving the side wall of the rectangular nmenber 23A in the
insertion direction. The gui de protuberance 26 has a thickness d0' which is
t hi nner to sone degree than the groove ywdih dO of the gui de groove 11 of
the PC card 1. Furthernore, the 16-bit card slot, conventionally used, wl]l
be described below with reference to FIG 9. A 16-bit card slot 31 is
conposed mEatiangflar meembaery Z3A hevitige & losr-as lides eanmar trad €332A whi ch has
a size larger to sone degree than the outside size of the PC card 1, and a
sl ot - si de moineiciroed 3/ privyildett{hartdes idmeriegpard iof thee insertlidn- card
insertion hole 32A of the housing 32. The slot-side connector 33 is
conposed dfimeateidmn@idirisrefdmiedB Iy fqraeding tthea giekd waidt exfi alhei n a | ong
shape, and having a connector insertion hole 33B into which the card-side
connect or rertianguiser tneshiddy @B irhectearichs erseiidn @ideadteic32A, Thad tot al ed
68 connecting pins 33C
formed slot-side key groove 25 has a wide groove width d2'
which corresponds to that of the card-side key groove of the
32-bit PC card specified by the Standard.
A guide protuberance 26 is formed on the right-hand
side viewed in the PC card insertion direction, and as shown
in FIG. 8, is provided in the vicinity of the connector
insertion hole 23B of the rectangular member 23A of the
slot-side connector 23 and, positioned on the right-hand
side viewed in the insertion direction, and is formed by
grooving the side wall of the rectangular member 23A in the
insertion direction. The guide protuberance 26 has a
thickness d0' which is thinner to some degree than the
groove width d0 of the guide groove 11 of the PC card 1.
Furthermore, the 16-bit card slot, conventionally used,
will be described below with reference to FIG. 9.
A 16-bit card slot 31 is composed mainly of a housing
32 having a card insertion hole 32A which has a size larger

to some degree than the outside size of the PC card 1, and a

slot~side connector 33 provided in the inner part of the



positioned in the inner part of the connector insertion hole 33B,
projecting therefrom and arranged in two rows of 34 pins. Wen the
card-side connector 12 of the PCcard 1 is inserted into the connector
insertion hole 33B of the slot- side connector 33, the tips of the
connecting pins 33C get into connection to the termnal pins 12C positioned
in the inner parts of the pin holes 12B, respectively. A slot-side key
groove 34 is forned on the left-hand side viewed in the insertion direction
of the PC card. More particularly, theisl at-side key groove 34 is provided
in the vicinity of the connector insertion hole 33B of the rectangul ar
menber 33A of the slot-side connector 33, positioned on the |eft-hand side
viewed i ncahd insertion HpiecB2bdnofabblei Bowsrmed3dy grooving the side wall
of the rectangul ar nmenber 33A along the insertion direction. The forned
sl ot - si de key ¢Fbevelgi-hadeaconmecyroo¥d W dtdmpHsedvdtR corresponds to
that of the card-side key groove of the - 18 - 16-bit PC card specified
by the Staedhadgulagumembprofdbefammed3ith & oresih amatémial gt -dand side
viewed in the PC card insertion direction, and is provided in the vicinity
of the coboegtshapaseahdohahbhe 338onhetherr ensengidmrhokeh®dB 3Bt of t he
sl ot-side connector 33, positioned on the right-hand side viewed in the
i nsertionwhich the card-side connector 12 is inserted through the

card insertion hole 32A, and totaled 68 connecting pins 33C

positioned in the inner part of the connector insertion hole

33B, projecting therefrom, and arranged in two rows of 34

pins. When the card-side connector 12 of the PC card 1 is

inserted into the connecter insertion hole 33B of the slot-

side connector 33, the tips of the connecting pins 33C get

into connection to the terminal pins 12C positioned in the

inner parts of the pin holes 12B, respectively.

A slot-side key groove 34 is formed on the left-hand

side viewed in the insertion direction of the PC card. More

particularly, the slot-side key groove 34 is provided in the

vicinity of the connector insertion hole 33B of the

rectangular member 33A of the slot-side connector 33,

positioned on the left-hand side viewed in the insertion

direction, and is formed by grooving the side wall of the

rectangular member 33A along the insertion direction. The

formed slot-side key groove 34 has a wide groove width dl'

which corresponds to that of the card-side key groove of the



direction, and formed by grooving the side wall of the rectangul ar nenber
33A in the insertion direction. The gui de protuberance 35 has a thickness
d0' which is thinner to some degree than the groove wi dth dO of the guide
groove 11 of the PC card 1. Hereinafter, the case that the PC card 1,
havi ng the above-descri bed configuration, is inserted into the above-
descri bed 32-bit card slot 21 will be described with reference to FIG 10.
When the card-side connector 12 is inserted into the slot-side connector
23, the card-side key groove 10 is gui degd by the slot-side key groove 25,
and the guide groove 11 by the guide protuberance 26. Each spring
protuberance 16 fornmed in the ground el ectrode 13 gets into contact with
t he cont adttpildc@Q4arst splee ifdesi Wiyndg hgr Stadidsinst r ode 24 on the 32-bit
card slot side 21. In addition, the spring protuberance 16, given spring
properties, is @umudckegrntuberheceodbads fioered24h the right-heada hi gh
el ectric contact degree, further contributed by the spring force of the
cont act pisdce 2AAkwdderian reafet @C, chivel dasertthatn tdierde® icar,d ahd dsi nsert ed
into the 16-bit card slot 31 will be described with reference to FIG 11.
Wien t he BCowdrdedl iirs tihes erilcdthityt @ ft lvdies lonnsicdte rc dmzsecttdion3hiodfe B33
16-bit card slot 31, the

of the rectangular member 33A of the slot-side connector 33,

positioned on the right-hand side viewed in the insertion

direction, and formed by grooving the side wall of the

rectangular member 33A in the insertion direction. The

guide protuberance 35 has a thickness d0' which is thinner

to some degree than the groove width d0 of the guide groove

11 of the PC card 1.

Hereinafter, the case that the PC card 1, having the
above-described configuration, is inserted into the above-
described 32-bit card slot 21 will be described with
reference to FIG. 10. When the card-side connector 12 is
inserted into the slot-side connector 23, the card-side key
groove 10 is guided by the slot-side key groove 25, and the
guide groove 11 by the guide protuberance 26.

Each spring protuberance 16 formed in the ground
electrode 13 gets into contact with the contact piece 24A of
the receiving ground electrode 24 on the 32-bit card slot

side 21. In addition, the spring protuberance 16, given

spring properties, is contacted with the contact piece 24A,



card-side key groove 10 is guided by the slot-side key groove 34, and the
gui de groove 11 by the guide protuberance 35. More particularly, when the
card-side connector 12 of the PCcard 1 is inserted into the connector
insertion hole 33B of the slot-side connector 33, the projecting portion
16A of each spring protuberance 16 fornmed in the ground el ectrode 13 is
pressed by the connector insertion hole 33B, and the tip 16B of the spring
prot uberance 16 is received and supported on the upper face of the
card-side connector 12. Accordingly, thegPC card 1 can be attached, giving
no damages to the 16-bit card slot 31. In addition, the PC card 1 can be
attached into the 16-bit card slot 31 without damaging the card insertion
hol e 32A dfo thehikfh i lec@rit dattldt, ddyreamnronttirer rerttnidmtes] ey33B of
the slot-side connector 33, and the |ike. Furthernore, after the PC card 1
i s pull ed the ,smaichy Sfotdw of thetontat yiesan @Bl is restored with its
spring force. Therefore, the PC card can be inserted into the ordinary 32-

bit card slot 2Haxeidestiddedmb@ase Ahax resllfc daliel RCigarithskraad be
detachably inserted into both of the 32-bit and 16-bit card slots 21 and
31. That iintd hendPQ ek kdrd amid al eviigr dwtdestdindd kyitth and
reference to FIG. 11. When the PC card 1 is inserted into
the slot-side connector 33 of the 16-bit card slot 31, the
card-side key groove 10 is guided by the slot-side key
groove 34, and the guide groove 11 by the guide protuberance
35.

. More particularly, when the card-side connector 12 of
the PC card 1 is inserted into the connector insertion hole
33B of the slot-side connector 33, the projecting portion
16A of each spring protuberance 16 formed in the ground
electrode 13 is pressed by the connector insertion hole 33B,
and the tip 16B of the spring protuberance 16 is received
and supported on the upper face of the card-side connector
12. Accordingly, the PC card 1 can be attached, giving no
damages to the 16-bit card slot 31.

In addition, the PC card 1 can be attached into the
16~-bit card slot 31 without damaging the card insertion hole
32A of the 16-bit card slot 31, the connector insertion hole

33B of the slot-side connector 33, and the like.

Furthermore, after the PC card 1 is pulled out, each spring



16-bit byte systenms. Thus, the PC card 1 has a wi der use range. The
projecting portion 16A of each spring protuberance 16 is projected upwardly
t hrough t he protuberance- acconmodating hole 9 of the casing 2, and the tip
16B i s extended on the card-side connector 12. Accordingly, when the PC
card 1-is inserted into the 16-bit card-side slot 31, the tip 16B of the
spring protuberance 16 is received and supported on the upper face of the
card-side connector 12, so that the spring protuberance 16 is prevented
fromgetting into contact with the termpal pin 12C of the card-side
connector 12, enhancing the reliability of the PC card 1. Wen the PC card
is pulled out of the 16-bit card-side slot 31, each spring protuberance 16
i S restoresrotdtberdrscsplé ngs frgcerrdd vaiddi titen,sgrhiegrigrect. on portion 16A
of each spring protuberance 16 is so formed as to have a arc- shape cross
section asriséwefore), e BC odridlodn eenimsddted intRkhe sdingiry 32-

prot uberance 16 from being caught in the protuberance-acconmodati ng holes 9

when it i shilt sgpdedeslofal hey Ay r et aaragdL pr ot uber ance- acconmodat i ng
hol es 9 surrounds the spring protuberance 16, the spring protuberance 16 is

protected from ks ng el ndamyetrd) leveni Hehaletar h@xler ialsdrafeee | S
applied to the spring
into both of the 32-bit and 16-bit card slots 21 and 31.
That is, the PC card 1 is available for both 32-bit byte and
16-bit byte systems. Thus, the PC card 1 has a wider use
range.

The projecting portion 16A of each spring protuberance
lé is projected upwardly through the protuberance-
accommodating hole 9 of the casing 2, and the tip 16B 1is
extended on the card-side connector 12. Accordingly, when
the PC card 1 "is inserted into the 16-bit card-side slot 31,
the tip 16B of the spring protuberance 16 is received and
supported on the upper face of the card-side connector 12,
so that the spring protuberance 16 is prevented from getting
into contact with the terminal pin 12C of the card-side
connector 12, enhancing the reliability of the PC card 1.

When the PC card is pulled out of the 16-bit card-side
slot 31, each spring protuberance 16 is restored with its
spring force. In addition, the projection portion 16A of

each spring protuberance 16 is so formed as to have a arc-

shape cross section as shown in FIG. 7, which prevents the



protuberance 16 in the lateral direction. This is effective in increasing
the service |life of each spring protuberance 16. In addition, for

assenbl age of the PC card 1, the ground electrode 13 is built in while the
fixing frane 14 is engaged with the connecting beam 3B of the frane 3.
Therefore, the work of soldering each ground term nal 15 of the ground

el ectrode 13 onto the circuit board 7 can be sinplified, inproving the
wor ki ng efficiency of the assenbly. Hereinafter, a second enbodi ment of the
present invention will be described wth reference to FIG 12. In the

i nstant enbodi nent, the same conponents as in the first enbodi nent are
desi gnated by the sane reference nunerals, and the description of the
conponent $pird n@iptroedbethacRCisatdofml befi ngheaughttanith etdeodi ment i s
characteristic in that the upper panel 42 constituting the casing 2 is
provi ded wirthtupesianee~apcensodatindahoigshol @hen it 228 diépliasedhi ch each
spring protuberance 16 of the ground el ectrode 13 is accomodat ed.

According to thgukP€hezmndré] efintbBeehbht pRbtepbednaenthccopsbdhtdngand
working effect simlar to those of the PC card 1 of the above-descri bed

first enbedileenty earreendbt 2heedpriig Brotabérahceanehe takt aphedqi nto both
the 16-bit and 32-
protuberance 16 is protected from being bent and damaged in
event that an external force is applied to the spring
protuberance 16 in the lateral direction. This is effective
in increasing the service life of each spring protuberance
16.
. In addition, for assemblage of the PC card 1, the
ground electrode 13 is built in while the fixing frame 14 is
engaged with the connecting beam 3B of the frame 3.
Therefore, the work of soldering each ground terminal 15 of
the ground electrode 13 onto the circuit board 7 can be
simplified, improving the working efficiency of the assembly.
Hereinafter, a second embodiment of the present
invention will be described with reference to FIG. 12. In
the instant embodiment, the same components as in the first
embodiment are designated by the same reference numerals,
and the description of the components is omitted.
The PC card 41 of the instant embodiment is
characteristic in that the upper panel 42 constituting the

casing 2 is provided with protuberance accommodating holes



bit card slots. In the above-described enbodi nents, the spring protuberance
16 is so forned as to have an arc-shape cross section. However, the
cross-section of the spring protuberance 16 may be bent by bending the
sides of the spring protuberance inwardly. In the above-described

enbodi nents, the PC card is described by way of 32-bit and 16-bit PC cards
specified by the Standard. However, the present invention may be applied
for the case that 64-bit and 128-bit PC cards specified by the Standard,
are used with 16-bit card connectors,_apgl so forth, and is not restricted
on the specifications enployed in the above enbodi nents. There are
avai |l abl e personal conputers provided with special card slots of which the
driving val age winich aétanp@inr) ipaitubdrandd-1 to fcamds grdaadr di ng to the
present invention, simlar advantageous effects can be obtained for - 23

- such pers@®irisg elss.adontesidtidied above, according to the present
invention, the frame of the casing is conposed of the right-hand and

| ef t-hand suppomidecrdlddied AMedd RGikeaym GRS iinGthhe eappashene,

supports in the vicinity of the connector attaching port, the ground

el ect r ode dgeratiRasethdPfwdh€ing effect similar to those of the PC card
1 of the above-described first embodiment can be obtained.
The PC card 41 can be attached into both the 16-bit and 32-
bit card slots.

In the above-described embodiments, the spring
protuberance 16 is so formed as to have an arc-shape cross
section. However, the cross-section of the spring
protuberance 16 may be bent by bending the sides of the
spring protuberance inwardly.

In the above-described embodiments, the PC card is
described by way of 32-bit and 16-bit PC cards specified by
the Standard. However, the present invention may be applied
for the case that 64-bit and 128-bit PC cards specified by
the Standard, are used with 16-bit card connectofs, and so
forth, and is not restricted on the specifications employed
in the above embodiments.

There are available personal computers provided with
special card slots of which the driving voltage is 3.3 V and

applicable for 16-bit cards. According to the present

invention, similar advantageous effects can be obtained for



fixing franme elongating al ong the connecting beam of the frame and engaged
w th the connecting beam and the plural spring protuberances each

el ongating fromthe fixing franme toward one of the upper and | ower fl at
faces of the connector. Therefore, for exanple, when the PC card is
inserted into the lower-bit card slot having no parts for receiving the
ground el ectrode, the spring protuberances are displaced toward the casing
side, so that the PC card can be attached into the card slot. In addition,
when the PC card is pulled out of the card slot, the spring protuberances
are restored. Thus, the PC card can be attached into the higher-bit card
sl ot having a part for receiving the ground el ectrode and al so the

| ower - bi t suahd pelreonladyicompuaepar.t s for receiving the ground el ectrode. The
PC card has wi der use fields. Furthernore, since the ground el ectrode is

attached in theast degcthbedt Bbol/eXi agcbranng soenpagpdevehh theention24 -
connecting beamof the frane, the joining work such as sol dering and the

li ke for eornaEgamen oFf thiee casawqd igl eompededt ofgraengd ightt-hanai kadi t board
si de, conducted when the PC card is assenbl ed, can be easily perfornmed. The

wor ki ng  efifdfei-graew Qﬁlp?b?t&s%ﬁ@kﬁ@@@nﬂ@c@ﬂlﬁ@n@%@m Roghecabhy, thiee frane

of the casing is provided with
respective supports in the vicinity of the connector
attaching port, the ground electrode is composed of the
fixing frame elongating along the connecting beam of the
frame and engaged with the connecting beam, and the plural
spring protuberances each elongating from the fixing frame
toward one of the upper and lower flat faces of the
connector. Therefore, for example, when the PC card is
inserted into the lower-bit card slot having no parts for
receiving the ground electrode, the spring protuberances are
displaced toward the casing side, so that the PC card can be
attached into the card slot..

In addition, when the PC card is pulled out of the

card slot, the spring protuberances are restored. Thus, the
PC card can be attached into the higher-bit card slot having
a part for receiving the ground electrode and also the
lower-bit card slot having no parts for receiving the ground
electrode. The PC card has wider use fields.

Furthermore, since the ground electrode is attached in

the state that the fixing frame is engaged with the



the plate which is |ocated nearer to the connector attaching port than the
connecting beam and on one of the flat faces of the connector, and is

el ongat ed between the supports, and the plate is provided with protuberance
accomodati ng holes in which each spring protuberance of the ground

el ectrode is to be accommodate. In this case, each spring protuberance of
the ground el ectrode can be projected through the protuberance
accomodating hole provided for the plate of the frame. Thus, in event that
an external force is applied to the spring protuberance, the protuberance
accomodati ng hole protects the spring %?ofuberance from bei ng damaged,
increasing the service life of the spring protuberance. One of the upper

and | ower @ﬁﬂ?é@tﬁx@@%éénﬁ'?éﬂgtﬁ@efﬁﬁﬁéPgttﬂ@yij@i?ni?ﬁ@%&ﬂd Ml P ot uberance
accomodati ng hol es in which each spring protuberance of the ground

el ectrode §s514&r DRy age@mmslat ek #8r t ¢ SnE@SLon ERE N BOT §AGu Y Ot uber ance of
the ground el ectrode can be projected through the pr ot uber ance

accommodatd Ne-fbde Ofo tPoPRNedn tHeISeitdy BV EeRbathad i @D, exddi@tedOrce is
applied to the spring protuberance, the protuberance accommodati ng hol e

protects gesPERAGE! 04 HPOL ANEEsLAOTRIC! O 0BERYES1 1§ o4 PASEREN L hanser vi ce

life of the spring protuberance and enhancing the rel l1ty. Preferably,

each spring, pr pl4beF pNCLRly the ﬁﬂé“ﬁggembly can be enhanced.

Preferably, the frame of the casing is provided with
the plate which is located nearer to the connector attaching
port than the connecting beam and on one of the flat faces
of the connector, and is elongated between the supports, and
the plate is provided with protuberance accommodating holes
in which each spring protuberance of the ground electrode is
to be accommodate. In this case, each spring protuberance
of the ground electrode can be projected through the
protuberance accommodating hole provided for the plate of
the frame. Thus, in event that an external force is applied
to the spring protuberance, the protuberance accommodating
hole protects the spring protuberance from being damaged,
increasing the service life of the spring protuberance.

One of the upper and lower panels constituting the
casing may be provided with protuberance accommodating holes
in which each spring protuberance of the ground electrode is
to be accommodated. In this case, each spring protuberance

of the ground electrode can be projected through the



electrode is formed as a plate spring of which the portion thereof
elongating fromsaid fixing frame is bent on its way. In this case, when
the PC card is inserted into the lower- bit card slot, the spring

pr ot uberance of the ground el ectrode gets into contact with the insertion
hol e of the card slot. Thus, the PC card can be inserted into the card
sloth in the state that the spring protuberance is distorted. Preferably,
at |east a part of each spring protuberance of the ground el ectrode which
is projected fromthe casing is so for as to have an arc-shape cross-
section. In this case, when the spring protuberance is displaced through
t he protuberance accomodating hole, the sides of the spring protuberance
are preveptreduberanbe agceamglhtifigt heler ofulbéeapaaeadccarmmslatimg hol e.
This increases the service life of the spring protuberance. - 26 - WHAT

| S CLAI MEBvkht thad Be eater@npiodiced iz eapliedcespesedspriagframe for
accommodating a circuit board, and upper and |ower panels for lidding said

franme andpkavubgrancenerhadpdstabeddneel QecahnndelictitdgPRbl ePpOYLEEdsi N one

side of the casing, a connector forned of a rectangu?ar menber whi ch has

plural tegRengbrings pgddnbedaheebe ronNPRGngddbRag@td ¢heedhbing the
service life of the spring protuberance and enhancing the
reliability.

Preferably, each spring protuberance of the ground
electrode is formed as a plate spring of which the portion
thereof elongating from said fixing frame is bent on its way.
In this case, when the PC card is inserted into the lower-
bit card slot, the spring protuberance of the ground
electrode gets into contact with the insertion hole of the
card slot. Thus, the PC card can be inserted into the card
sloth in the state that the spring protuberance is distorted.

Preferably, at least a part of each spring
protuberance of the ground electrode which is projected from
the casing is so formed as to have an arc-shape cross-
section. In this case, when the spring protuberance is
displaced through the protuberance accommodating hole, the
sides of the spring protuberance are prevented from being

caught in the protuberance accommodating hole. This

increases the service life of the spring protuberance.



board and plural pin holes into which termnal pins on the personal

conputer side are adapted to be inserted, said connector being |located in

t he connector attaching port of said casing to be attached to said casing,
and a ground el ectrode for connecting the ground of said circuit board to

t he personal conpute-side, wherein the frame of said casing is conposed of
right- and |l eft-hand side supports separated fromeach other in the right-
and left-hand side direction and elongating fromthe front to the rear of
said frame, and a connecting beam conpegting the respective supports in the
vicinity of the connector attaching port, and said ground el ectrode is
conposed of a fixing frane el ongating along the connecting beamof said

frame and wanmRgesl @iAIMBRI s connecting beam and plural spring - 27 -
pr ot uberances each elongating fromthe fixing frane toward one of the upper

and lower flat faceq olc zard eompedka@hgand presenting spring properties
when the personal conputer card Is inserted into a card slot on said

personal conput &f sdslng Lofpd¥edaH At Tt addcin®dat Mprein the
frame of said casing is provided with a plate which is |located nearer to

sai d connegfgdupt tBSRFAY PO tuppean Hod A N sdridIGs beam Bl oy aneidf the
flat faces of said connector and is
frame and having an opening as a connector attaching port
provided in one side of the casing,

a connector formed of a rectangular member which has
plural terminal pins adapted to be connected to said circuit
board and plural pin holes into which terminal pins on the
personal computer side are adapted to be inserted, said
connector being located in the connector attaching port of
said casing to be attached to said casing, and

a ground electrode for connecting the ground of said
circuit board to the personal compute-side,

wherein the frame of said casing is composed of right-
and left-hand side supports separated from each other in the
right- and left-hand side direction and elongating from the
front to the rear of said frame, and a connecting beam
connecting the respective supports in the vicinity of the
connector attaching port, and

said ground electrode is composed of a fixing frame

elongating along the connecting beam of said frame and

engaged with said connecting beam, and plural spring
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el ongat ed between said supports, and said plate is provided wt

h

pr ot uber ance accommodati ng holes in which each spring protuberance of said
ground el ectrode is to be accompdated. 3. A PC card according to claim1,

wherein one of the upper and | ower panels constituting said cas
provi ded with protuberance accommodati ng holes in which each sp
prot uberance of said ground electrode is to be accommobdated. 4.
according to any one of clainms 1, 2, and 3, wherein each spring
protuberance of said ground electrode_ig;forned as a plate spr

the portion elongating fromsaid fixing ?

card according to any one of clains 1, 2, 3, and 4, wherein at

ing is
ring
A PC card

ng of which

rame is bent onits way. 5. A PC

| east a part

of each spitowhjEmRindsy aneth floidjat igiguntbre s riddei i fdaniess Yowd et ed
fromsaid casing is so formed as to have an arc-shape cross-section
one of the upper and lower flat faces of said connector and

presenting spring properties when the personal computer card
is inserted into a card slot on said personal computer side.
2. A PC card according to claim 1, wherein the frame
of said casing is provided with a plate which is located
nearer to said connector attaching port than said connecting
beam and on one of the flat faces of said connector and is
elongated between said supports, and said plate is provided
with protuberance accommecdating holes in which each spring
protuberance of said ground electrode is to be accommodated.
3. A PC card according to claim 1, wherein one of the
upper and lower panels constituting said casing is provided
with protuberance accommodating holes in which each spring
protuberance of said ground electrode is to be accommodated.
4. A PC card according to any one of claims 1, 2, and
3, wherein each spring protuberance of said ground electrode
is formed as a plate spring of which the portion elongating
from said fixing frame is bent on its way.
5. A PC card according to any one of claims 1, 2, 3,
and 4, wherein at least a part of each spring protuberance
of said ground electrode which is projected from said casing

is so formed as to have an arc-shape cross-section.
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