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57 ABSTRACT 

A system is provided wherein an IC memory card (10, FIG. 
2) is inserted into a slot (12) of an electronic device (14), 
which discharges any Static electric charge on the card. The 
card includes a frame that comprises a body having opposite 
Side beams and top and bottom conductive coverS mounted 
on the Side beams, to enclose a circuit board. The circuit 
board has a ground plane, and a first of the Side beams has 
an electrically conductive Surface portion directly engaged 
with a peripheral portion of the ground plane and with one 
of the covers, to connect the cover to the Side beam 
conductive portion. The body can be constructed of molded 
electrically conductive material. 

10 Claims, 3 Drawing Sheets 
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ELECTROSTATICALLY PROTECTED IC 
CARD 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This is a continuation of application Ser. No. 07/756,940, 
filed Sep. 9, 1991, now abandoned. 

BACKGROUND OF THE INVENTION 

Memory cards commonly are constructed with a molded 
plastic body having opposite Sides and ends, a combination 
circuit board and connector that is installed in the body, and 
top and bottom metallic covers installed at the top and 
bottom of the body. Such memory cards are especially useful 
in electronic equipment or devices of very Small thickness, 
Such as laptop computers that may have a width and length 
of 8% inches by 11 inches, and a thickness of much less than 
one inch. Standard JEIDA cards have a thickness, or height, 
of five or 3.3 or millimeters, which enables them to be 
inserted into thin Slots of the electronic device. 

SUMMARY OF THE INVENTION 

In accordance with one embodiment of the present 
invention, an IC memory card is provided which enables 
grounding of the card during its insertion into a slot of an 
electronic device. The card has a frame that includes a 
molded body with opposite sides and forward and rearward 
ends, which holds a circuit board assembly having a ground 
plane and which hold a connector connected to the circuit 
board. The frame has an electrically conductive region 
connected to the ground plane of the circuit board. 

The body of the card frame can be molded of electrically 
conductive material. The electrically conductive body pro 
vides good EMI (electromagnetic interference) shielding for 
the card (in conjunction with conductive top and bottom 
covers of the frame). 

The novel features of the invention are set forth with 
particularly in the appended claims. The invention will be 
best understood from the following description when read in 
conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric view of an IC memory card and an 
electronic device in the form of a laptop computer, con 
Structed in accordance with the present invention. 

FIG. 2 is a Sectional top view of the memory card and a 
portion of the electronic device of FIG. 1. 

FIG. 3 is an exploded isometric view of the memory card 
of FIG. 2. 

FIG. 4 is an isometric view of just the body of the frame 
of the memory card of FIG. 3. 

FIG. 5 is a partial sectional view of a memory card taken 
on the line 5-5 of FIG. 2. 

FIG. 6 is a side view of a combination of connector and 
circuit board assembly of the card of FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 illustrates an IC (integrated circuit) memory card 
10 of the present invention that is adapted to be inserted into 
a slot 12 of an electronic device 14, the particular device 
shown being a laptop computer. One Style of electronic 
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2 
computer has a width and length of 8.5 inches and 11 inches 
respectively and a thickneSST that is as Small as possible, 
preferably a Small fraction of an inch. Such as laptop 
computer can be carried around in Space designed to be 
occupied by ordinary Sheets of paper or booklets. One 
Source of concern in using memory cards, is that the card 
may have a considerable Static electric charge, which must 
be dissipated prior to full insertion of the card, to avoid 
damage to components in the electronic device. 

FIG. 2 shows the memory card 10 as it is being inserted 
into the slot 12 of the device 14. The memory card includes 
a frame 16 with forward and rearward ends 20, 22 and 
opposite sides 24, 26. A connector 30 is mounted at the 
forward end of the frame and has multiple socket contacts 32 
that are positioned to mate when the card moves in a forward 
direction. The electronic device has multiple corresponding 
pin contacts 34 at the front end 36 of the slot, which fully 
engage the Socket contacts when the card is fully in a 
forward direction inserted into the slot. The connector 30 has 
a housing molded of dielectric material with holes that hold 
the card contacts 32. 

FIG. 3 shows details of the memory card 10, which 
includes the frame 16 and connector 30 that is mounted at 
the forward end of the frame. A circuit board assembly 40 
that is mounted on the frame, includes a circuit board 42 and 
a plurality of circuit components 44 mounted on the board. 
FIG. 6 illustrates how the rear ends 46 of the connector 
Socket contacts 32 are connected to conductive traces on the 
board 42. The frame 16 (FIG. 3) includes an injection 
molded body 50 and upper and lower electrically conductive 
covers 52, 54 that can be mounted on the top and bottom of 
the frame body 50. The card is assembled by first installing 
the combination circuit board assembly 40 and connector 30 
on the body 50. Then the upper and lower covers 52, 54 are 
attached to opposite faces of the body. 

FIG. 4 illustrate details of the molded body 50. The body 
includes a pair of Side beams 60, 62 forming the opposite 
sides or side edges 24, 26 of the card, with the Side edges 24, 
26 forming the Outside of the Side beams 60, 62, and a rear 
beam 64 forming the rear end 22 of the card. The body also 
includes a pair of cross beams 66, 68 which strengthen the 
body. Each vertical crossbeam 66, 68 has a vertical thick 
ness that is much less than that of the Side beams 60, 62. 

In accordance with the present invention, the injection 
molded body 50 is formed of injection molded plastic 
material which is electrically conductive. A variety of plastic 
conductive materials are known, which often include mul 
tiple particles or fibers of conductive material, Such as Silver, 
embedded in a dielectric plastic material, Such as a polyester. 
Such material can be referred to as a molded electrically 
conductive primarily polymeric material. Although the elec 
trical resistivity of molded plastic material is much higher 
than that of Some metals Such as Silver and copper, often 
having a bulk resistivity that is about one or two orders of 
magnitude greater than that of copper. The dielectric mate 
rial of the connector 30 (FIG. 2) therefore has a resistivity 
more than 4 orders of magnitude greater than that of copper 
(Whose whose electrical resistivity is 1.7 microhm 
centimeter the The resistivity of Such conductive plastic 
materials is moderate and they are considered to be electri 
cally conductive (their resistivities are less than four orders 
of magnitude greater than that of copper). The dielectric 
material of the connector 30 (FIG. 2) therefore has a 
resistivity more than 4 Orders of magnitude greater than that 
Of copper. The use of an electrically conductive body results 
in important advantages for the memory card. One advan 
tage is that the conductive side and rear beams provide 
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protection against EMI (electromagnetic interference) that 
might otherwise pass between the metal upper and lower 
covers 5052, 54 of the frame. The circuitry in highly 
compact electronic devices Such as laptop computerS is 
typically very close together and it is important to minimize 
electromagnetic interference between components in the 
card and those in the electronic device. The Sides 24, 26 of 
the electrically conductive body have electrically conductive 
Surface regions, or portions 70, 72. 

FIG. 5 illustrates some details of the connection of the 
circuit board assembly 40 and the electrically conductive 
body 50 of the frame. The circuit board 42 of the assembly 
includes a ground plane 80 of electrically conductive mate 
rial Such as foil, which is connected to grounded locations on 
the electronic components on the board. The ground plane 
lies on the opposite faces 82, 84 of the board adjacent to the 
edges 85 of the board. When the card is assembled as shown 
in FIG. 5, the ground plane 80 lies facewise against a surface 
86 of the frame body 50, to ground the body 50. The bottom 
cover 54 has a horizontally-extending face 90 and has an 
edge portion 92 that is bent to extend largely vertically and 
that has an extreme edge 92e. The edge of the edge portion 
bears against the ground plane at 80, to assure that the lower 
cover 54 is maintained at the same potential as the ground 
plane of the circuit board and the conductive body 50. The 
top cover 52 also has a face 94 and a bent edge portion 96 
whose edge contacts the conductive body to keep the upper 
cover grounded. This construction avoids the need to use 
Springs or the like to connect the top and bottom covers to 
each other and to the ground plane, as is used in U.S. Pat. 
No. 4,780,791. The card can include a frame with a body 
having portions lying along opposite sides and the rear end 
of the card, with the body formed of electrically conductive 
material. Forming the body of electrically conductive mate 
rial has the additional advantage of providing EMI 
(electromagnetic interference) Shielding along most of the 
edge area of the card. 

It is apparent from the drawings and from the fact that 
edge portions 92, 96 of the covers are bent, that the 
electrically conductive covers are formed of Sheet metal, 
that is, of metal having a uniform thickneSS as opposed to a 
block of metal that has been machined to cut away metal SO 
as to form depressions and projections. 

Although particular embodiments of the invention have 
been described and illustrated herein, it is recognized that 
modifications and variations may readily occur to those 
skilled in the art, and consequently, it is intended that the 
claims be interpreted to cover Such modifications and 
equivalents. 

I claim: 
1. An IC card which includes a frame having opposite 

Sides, forward and rearward ends, and top and bottom 
electrically conductive cover regions, said card including a 
circuit board assembly which lies in said frame and which 
includes a circuit board having a ground plane and at least 
one circuit component mounted in Said circuit board, Said 
card being constructed to be inserted into a slot of an 
electronic device until card contacts at the front end of the 
card mate with device contacts in the device, characterized 
by: 

at least Said opposite sides of Said frame are formed of 
molded electrically conductive plastic material having 
an electrical resistivity which is a plurality of times 
greater than that of copper, and Said opposite sides of 
Said frame are electrically connected to Said ground 
plane of Said circuit board. 

5 

15 

25 

35 

40 

45 

50 

55 

60 

65 

4 
2. The IC card described in claim 1 wherein: 
Said frame includes a connector lying at Said forward end 

of Said frame and comprising a housing constructed of 
molded dielectric material having a resistivity more 
than four orders fo of magnitude greater than the 
resistivity of copper, Said housing having a plurality of 
holes which hold Said card contacts. 

3. The IC card described in claim 1 wherein: 
Said frame includes a molded body of Said electrically 

conductive plastic material, Said body having opposite 
Side edges forming at least part of Said frame sides, and 
Said frame also includes top and bottom covers 
mounted over Said body and forming Said top and 
bottom cover regions, 

Said circuit board has opposite faces and opposite edges, 
with a first of Said circuit board edges lying adjacent to 
a first of Said body edges, and Said ground plane of Said 
circuit board includes a portion lying on one of Said 
circuit board faces adjacent to Said first board edge; 

a first of Said coverS has a primarily horizontally 
extending face and has an edge portion bent to extend 
largely vertically, Said edge portion having an extreme 
edge bearing against Said ground plane portion on Said 
circuit board. 

4. An IC card comprising: 
a frame having opposite Sides and front and rear ends and 

having top and bottom conductive cover regions, 
a circuit board assembly which includes a board and at 

least one circuit component mounted on Said board, 
Said board having a ground plane; 

a connector which is mounted on Said front end of Said 
frame and which has a plurality of contacts, 

Said frame including a body extending at least along Said 
opposite Sides, Said body being constructed of molded 
electrically conductive primarily polymeric material 
molded into the shape of Said body and connected to 
Said ground plane of Said board. 

5. The card described in claim 4 wherein: 
Said molded electrically conductive primarily polymeric 

material has a bulk resistivity which is at least one order 
to magnitude greater than that of copper, but less than 
4 orders of magnitude greater than that of copper. 

6. An IC card comprising: 
a frame having opposite Sides and front and rear ends and 

including a body having opposite body Side beams, 
Said frame has first and Second conductive covers that 

each has a peripheral cover portion, with one of Said 
covers being a top cover that generally lies over Said 
body and the other cover being a bottom cover that 
generally lies under Said body; 

a circuit board assembly mounted to Said body Side 
beams, said circuit board assembly including a board 
and at least one circuit component mounted on Said 
board, Said board assembly having a ground plane; 

Said board has a peripheral board portion, and Said ground 
plane includes a peripheral ground plane lying at Said 
board peripheral portion and electrically connected to 
both of Said cover peripheral portions, 

Said body Side beams each having an inner first portion 
Sandwiched between Said cover peripheral portions, 
Said Side beams each having an outer Second portion 
which lies outside Said board and Said cover peripheral 
portions to protect the edges of Said board and of Said 
coVerS, 

at least one of Said body Side beams having an electrically 
conductive Surface portion directly engaged with Said 
peripheral ground plane portion; and 
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one of Said coverS having a vertically bent edge directly 
engaged with Said Side beam conductive Surface por 
tion. 

7. The IC card described in claim 6 wherein: 
Said outer Second portions of Said body Side beams each 

have inner Surfaces where they merge with Said inner 
first portions, and Said vertically bent edge of Said one 
cover lies Substantially against the inner Surface of Said 
outer second portion of Said one body side beam. 

8. An IC card comprising: 
a frame which includes a body having opposite sides and 

forming opposite Side beams at Said opposite sides, Said 
body also having opposite forward and rearward ends 
with the distance between Said opposite ends being 
greater than the distance between said opposite sides, 
Said body having upper and lower Surfaces, Said frame 
including top and bottom conductive covers that lie 
respectively over Said body upper and lower Surfaces 
and that each has a peripheral cover portion; 

a connector mounted on a first of Said frame ends and 
having contacts positioned to mate when the card 
moves in a forward direction; 

a circuit board assembly mounted to Said frame, Said 
circuit board assembly including a board with a periph 
eral portion mounted on Said body Side beams and with 
most of Said board lying between Said body Side beams, 
Said board having a ground plane with a peripheral 
ground plane portion lying at Said board peripheral 
portion; and 

a first of Said body beams having an electrically conduc 
tive surface portion directly engaged with said board 
ground plane peripheral portion and with a first of Said 
covers, to electrically connect Said board ground plane 
peripheral portion to said first of Said covers. 

9. An IC card comprising: 
a frame having opposite Sides and front and rear ends and 

including a body having opposite Side beams, Said body 
including upper and lower Surfaces and top and bottom 
conductive covers that lie respectively over Said body 
upper and lower Surfaces and that each has a peripheral 
cover portion; 

a circuit board assembly mounted to Said frame, Said 
circuit board including a board mounted on Said body 
Side beams, Said board lying between Said body Side 
beams and having a peripheral board portion and at 
least one circuit component mounted on Said board, 
Said board having a ground plane with a peripheral 
ground plane portion lying at Said board peripheral 
portion; 

at least one of Said body beams having an electrically 
conductive Surface portion directly engaged with Said 
peripheral ground plane portion; and 

a first of Said coverS has a primarily horizontally extend 
ing face and has an edge portion which is bent to extend 
Vertically and directly engages Said Side beam conduc 
tive Surface portion. 

10. The combination of components which when 
assembled, forms the frame of an IC card that is adapted to 
contain a circuit board assembly, Said combination compris 
ing: 

a body for Supporting the circuit board assembly of Said 
IC card, Said body having a top and bottom, opposite 
Sides, and front and rear ends, with Said ends Spaced 
apart by a greater distance than Said Sides, 
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6 
a pair of electrically conductive Sheet metal covers for 

mounting respectively at Said top and bottom of Said 
body to enclose the circuit board assembly; 

Said body having Spaced opposite Side beams at Said Sides, 
with each of Said Side beams having upwardly and 
downwardly-facing Surfaces, 

at least a first of Said body Side beams has an electrically 
conductive Surface portion, with parts of Said conduc 
tive Surface portion lying at the outside of Said first Side 
beam at Said body side, and at both said upwardly and 
downwardly-facing Surfaces of Said first Side beam; 

a first of Said coverS has a peripheral cover portion with 
a periphery having a vertically-facing cover Surface 
that directly engages Said electrically conductive Sur 
face portion of Said first Side beam and that provides a 
direct electrical connection thereat between Said first 
cover and Said first Side beam when said covers are 
mounted on Said body. 

11. The combination described in claim 10 wherein: 

first cover has a vertically bent edge which forms Said 
peripheral cover portion that directly engages one of 
Said parts of Said electrically conductive Surface portion 
when said covers are mounted on Said body. 

12. The combination described in claim 10 wherein: 

Said body is constructed of a molded electrically conduc 
tive polymeric material. 

13. The IC card described in claim 10 wherein. 

Said body includes a plurality of CrOSS beams extending 
between Said body Side beams; 

Said cross beams each has a thickness less than that of 
Said Side beams. 

14. The combination of components which when 
assembled, forms the frame of an IC card that is adapted to 
contain a circuit board assembly, Said combination com 
prising: 

a body for Supporting the circuit board assembly of Said 
IC card, Said body having a top and a bOttom, Opposite 
Sides, and front and rear ends that are Spaced along a 
length direction, with Said ends Spaced apart by a 
greater distance than Said Sides, 

a pair of electrically conductive Sheet metal covers for 
mounting respectively at Said top and bottom of Said 
body to enclose the circuit board assembly, 

Said body having Spaced opposite Side beams at Said 
Sides, with each of Said Side beams having upwardly 
and downwardly-facing Surfaces, 

each of Said body Side beams has an electrically conduc 
tive Surface portion, with parts of Said conductive 
Surface portion lying at the Outside of each of Said Side 
beams at Said body Sides, and at both Said upwardly 
and downwardly-facing Surfaces of each of Said Side 
beams, with the conductive surface portion at the 
Outside of each of Said Side beams extending along 
Substantially the entire length of the Side beam, 

a first of Said Sheet metal covers has a cover periphery 
that directly engage Said upwardly-facing Surfaces of 
Said Side beams when Said covers are mounted On Said 
body, with Said first Sheet metal cover being electrically 
connected to Said Side beams Only at Said cover periph 
ery. 


