
PC CARD BACKGROUND OF THE INVENTION 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).    -2- As the binary unit of information content to be
processed by the personal computer, a 32-bit byte has been 



gradually employed instead of a 16-bit byte in order to enhance the
processing 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.
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    -3- distinguished between 16-bit
and 32-bit PC cards. The card- side key groove of the 16-bit PC card is so
formed as to be 



wider than that of the 32-bit PC card. With 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 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
thel6-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    -4- both
the 16-bit and 32-bit card slots, irrespective of the shapes and sizes of
the card slots of personal computers. 



SUMMARY OF THE INVENTION 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.
-5- In the PC card, the frame of the 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 the frame, and a connecting beam connecting
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.    -6-
In addition, since the ground electrode has the fixing frame engaged with
the connecting beam of the frame, the joining work such as soldering and
the like for connection 



of the ground electrode to ground 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    7- to be accommodated.
With this configuration, each spring protuberance of the ground electrode
is projected through the protuberance 



accommodating 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.    -8- With
this configuration, when the spring protuberance is displaced through the
protuberance accommodating hole, 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    -9- FIG. 6; FIG. 8 is a front view of a 32-bit PC card slot, taken in
the insertion direction; 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    - 10 - both the 16-bit and 32-bit
slots. A casing 2 constitutes the contour of the PC card 1 and is formed in
a thin plate shape. The casing 2 is composed of a frame 3 which is thin and
has openings in the upper, lower sides, respectively, an 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    indicates the insertion direction of the
PC card 1. The frame 3 is formed with a resin material in a rectangular
shape, as shown in FIGS. 2 and 3. The frame 3 is composed of right- and
left-hand side supports 3A 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-accommodating 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    - 12 - side of the
PC card 1, viewed in the PC card insertion- direction. The card-side key
groove 10 is provided on the side wall, present on the left-hand side
thereof viewed in the insertion direction, of the frame 3 of the casing 2,
in the vicinity of the connector attaching port 2A, 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 dO 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    - 13 - 12C of which the base
ends are positioned in the inner parts of the pin holes 12B and the tips
are projected from the back of the rectangular member 12A to be connected
to the circuit board 7, respectively. 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).    - 14 - As shown in FIGS. 6 and 7, each spring protuberance
16 is so formed as to have an arch-shape cross section in the projecting
portion 16A. Therefore, flashes and the like, generated when the spring
protuberance 16 is formed, can be 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    - 15 - long shape and having a connector insertion hole
23B into which the card-side connector 12 is inserted through the card
insertion hole 22A, and totaled 68 connecting pins 23C positioned in the
inner part of the connector insertion hole 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    - 16 - rectangular member 23A of the
slot-side connector 23, positioned on the left-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 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    - 17 - card
insertion hole 32A of the housing 32. The slot-side connector 33 is
composed of a rectangular member 33A formed with a resin material in a long
shape, and having a connector insertion hole 33B into which 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 connector
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 d1' which corresponds to
that of the card-side key groove of the    - 18 - 16-bit PC card specified
by the Standard. A guide protuberance 35 is formed on the right-hand side
viewed in the PC card insertion direction, and 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 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 dO 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,    - 19 - to a high
electric contact degree, further contributed by the spring force of the
contact piece 24A. Hereinafter, the case that the PC card 1 is inserted
into the 16-bit card slot 31 will be described with 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    - 20 - protuberance 16 is restored with its
spring force. Therefore, the PC card can be inserted into the ordinary 32-
bit card slot 21 as described above. As a result, the PC card 1 can be
detachably inserted 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 16 is projected upwardly
through the protuberance- accommodating hole 9 of the casing 2, and the tip
16B is 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    - 21 - spring
protuberance 16 from being caught in the protuberance-accommodating holes 9
when it is displaced. Furthermore, since each protuberance-accommodating
holes 9 surrounds the spring protuberance 16, the spring 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    - 22 - 43 in which each
spring protuberance 16 of the ground electrode 13 is accommodated.
According to the PC card 41 of the instant embodiment, operation and
working 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 connectors, 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    - 23
- such personal computers. As described above, according to the present
invention, the frame of the casing is composed of the right-hand and
left-hand supports and the connecting beam connecting the 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    - 24 -
connecting beam of the frame, the joining work such as soldering and the
like for connection of the ground electrode to ground on the circuit board
side, conducted when the PC card is assembled, can be easily performed. The
working efficiency of the assembly 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    protuberance
accommodating 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 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.    - 26 - WHAT
IS CLAIMED IS: 1. A PC card comprising a casing composed of a frame for
accommodating a circuit board, and upper and lower panels for lidding said
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    - 27 -
protuberances each elongating from the fixing frame toward 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 accommodating 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.    


