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SHIELDING SYSTEM FOR PC_CARDS

Field of the Invention

This invention generally relates to the art of IC
cards and, particularly, to an IC card and electrical
connector assembly having an improved shielding system.

Background of the Invention

Generally, IC cards, such as memory cards, are
data input devices which are electrically connected to an
electronic apparatus or storage device, such as a word
processor, personal computer or other electronic apparatus.
The data stored in the card is transferred to the
electronic apparatus. Memory cards are Dportable
instruments which are readily inserted and extracted from
a connector appératus used with the card for removably
coupling the card to a printed circuit board, for instance.

An IC card conventionally includes a frame which
is generally rectangular and includes an opening in either
a top surface or a bottom surface thereof or, in some
constructions, in both surfaces. The opening receives a
circuit board assembly, and a panel or cover closes the
opening and encloses the circuit board assembly within the
- frame. Often, a pair of panels or covers sandwich the
frame and the circuit board assembly therebetween. The
cover panels may be of conductive material, such as sheet
metal alloy.

The circuit board assembly of an IC card
conventionally includes a generally planar dielectric
substrate with circuit traces and at least one electrical
component mounted thereon. The electrical component(s) may
include semi-conductor devices, integrated circuits,
batteries or the like. .
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5 cards and, particularly, to an IC card and el ectrical
gonnect or assenbly having an inproved shiel ding system

Background of the Invention - Generally, ICc ? uch
as nenory cards, are data i nput devices which are el ec gg? és
connected to an 10 el ectronic apparatus or storage device, a
wor d processoryy, per ggnal Mala&l echponi Ps.
The data stored in the car% |§Etrans er to tﬁ* h é)]é rom‘?:é
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incl wples a frasperdtidns on data whighndisalstoredtimgther Iendard|antbtomn

opening in eltgggelved from the outside environment.

Some IC or memory cards are generally denoted as
"input/output" or "I/O" cards which connect the computer or
other device to a variety of peripheral devices and
10 systems. Such I/0 cards provide all the functional options
and flexibility of conventional I/0 circuit boards or
connector assemblies but are contained in thin compact card
envelopes. I/0 cards address the computer through special
connectors associated with connective slots at the end of
15 the card opposite the receptacle connector. These
~ connectors often are called I/0 connectors. In the high
speed data transmission applications in which many I/O
cards are used, it is necessary to shield the I/0 connector
interfaces to avoid radio frequency interference (RFI) and
20 electromagnetic interference (EMI) caused by energy both
inside and outside the system, thus "hardening" the system

to the ingress and egress of radiated emissions.
Heretofore, in order to provide RFI and EMI
protection, the I/0O connectors at the end of the IC card
25 typically have their own shields. The shields are stamped
and formed of sheet metal material similar to the shields
of other common shielded electrical connectors. Within the
IC card system, the individual shields of the individual IC
connectors then are grounded to an internal ground circuit
30 on the circuit board assembly of the IC card. The internal
ground circuit, in turn, is grounded to one or more of the
cover panels of the IC card. Since IC cards are now being
used for a variety of applications, more than one I/O
connector often is required at the end of the IC card for
35 '~ simultaneous connection to the peripheral equipment

discussed above. I —
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a top surface or a bottom surface thereof or, in some 20

constructions, in both surfaces. The opening receives a circuit
board assenbly, and a panel or cover closes the openin%

encl oses the circuit board assenbly within the frame. Sgﬁ
pair of panels or covers sandw ch the franme and the ci d

assenbly therebet veen.  zTgrghien  wi€R SNy "hed lahleaaqggw?o

mat eri al, such as sheet
circuit board goppeptersf byn st@mm formmq And casserhl ing i acdigcrete

general ly pl anéﬁlﬂlal fﬁi‘reﬁch connectSr Bed & &nd Eﬁ:&le Q!"tt E.EaﬁﬁﬁtaEQCﬁt

| east one el ectrical conponent nounted thereon. he electrlca
conponent ('s) nayocedures GaR| bGe %Y - eFREnSiye dHh &ggmq nPEgicasty a
circusts, laborbahhar tas addt tfehbli@ously to the overall cost of the

card. Since the cover panels of the IC cards can be made
of conductive shielding material, the present invention
proposes to solve these problems by providing a shielding
system which is integral or coupled directly to the

10 conductive cover panels, thereby completely eliminating the
need for individual shields for the individual 1I/O
connectors.

Summary of the Invention
An object, therefore, of the invention is to

15 provide a new and improved shielding system for the
connectors of an IC or memory card.

In the exemplary embodiment of the invention, an
IC card is disclosed to include a generally rectangular
frame having a front insertion end and a rear I/O end. A

20 circuit board assembly is mounted on the frame. A
receptacle connector is provided at the front insertion end
of the frame. I/0 connector means are provided at the rear
I/0 end of the frame. A pair of conductive cover panels
sandwich the circuit board assembly therebetween and expose

25 a mating face of each of the receptacle connector and the
I/0 connector means exteriorly of the frame. Shield means
are coupled to at least one of the conductive cover panels
at the rear I/0 end of the frame, independent of the I/O
connector, for shielding the interface of the I/0 connector

30 and a complementary mating connector.

As disclosed herein, the shield means is provided
by a face plate at the rear I/0 end of the frame. In one
embodiment of the invention, the face plate is separate
from but coupled directly to at least one of the conductive

35 cover panels. In another embodiment, the face plate is
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2 The 1C card also includes an electrical
receptacl e connector provided .at one end of the IC card for

mating the card to a conputer or other device which will &Iize
the card's nenory and/or perform conputer 5 operatio _§§ dgéa
which is stored in the I1C card and/ or recei ved from t h°ofP3i
envi ronnent . . s .20 r ar

denoted as formed nl‘%%ﬂf?%u?’ﬁ&?‘ rgg"ré %f&ﬂ%g?é}sﬁd%?:gﬁecg%ﬁ%%?eéﬁéfs.

conput er or In a further embodiment, the face plate is formed integral
with both of the pair of conductive cover panels in a clam
shell-type configuration.

5 The face plate includes at least one aperture for
insertion therethrough of the complementary mating
connector. The shield means is provided by a shroud
integral with the face plate and projecting from the face
plate around the aperture about the interface of the I/O

10 ‘connector and the complementary mating connector.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying draw-
ings.
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other device to a variety .of peripheral devices and 10 systens.

Such 1/ 0O cards provide all the functional options and flexibility
of conventional 1/Ocircuit boards or connector assenblies but
are contained in thin conpact card envel opes. 1/0O card AE§§F6§E

t he conputer through speci al connectors associ ated witR>"433

connective slgés.ak #he end'gg 1 } E ﬁ rd opposite the
receptacle c gf the D len gctors often are called I/0O
connectors. In the hi ghThe featuresmfedhdst inveatdonswhighappeikelievedin
whi ch many 1/ Qo pe novel @élSet Torthdwith bﬁrﬂ?éﬁiéi‘ifyt PnSthe! sbpésal/ O

connect or ILnterfaces fo avojd radi 0 freq uengx nterfejence (RFI)
ks and

and 20 e?@cFFB#ﬂﬁneuT?qr&QN?Qﬁkﬁke FEﬂFyhﬁﬁuyé byt QRS
insi d@ and outghéecadventagé @P&héﬂ‘wf " hiay el bestt hadeystosyd by refereﬁ@et he

e et et g gk
the end of theat€ompanying draw:.ngs, in which like reference numerals
identify like elements in the figures and in which:
FIGURE 1 is an exploded perspective view of an IC
10 card embodying the concepts of the invention, wherein the
shield means is integral with the bottom conductive cover
panel;
FIGURE 2 is a perspective view of the integral
shield means and cover panel of Figure 1;
15 FIGURE 3 is a perspective view of a shield means
' according to a second embodiment of the invention, -
incorporating a face plate which is coupled directly to the
cover panels;
FIGURE 4 is a perspective view looking toward the
20 opposite side of the face plate in Figure 3; and
FIGURE 5 is a perspective view of a shield means
according to a third embodiment of the invention, wherein
the shield means is integral with both conductive cover
panels in a clam shell-type configuration.
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25 typically have their own shields. The shields are stanped

and fornmed of sheet netal material simlar to the shields of ot her
comon shi el ded el ectrical connectors. Wthin the ICc tem .
the individual shields of the individual 1C connectorsaggggggrgc
grounded to an internal ground circuit 30 on the circuit board

‘assenbl y ,?I) E)q?e\l.acif&i doeﬁgh%éfgﬁr&f“the Preferlgéﬁfsuﬁ%&&%ﬁ#%lg inturn, is

grounded =3 . T card. Since
| C cards are now bei ng Referringiskel the dramings \inigrgafiex getail, and

than one 1/0 girst to FAYME Q, Qh_teeahiélagflﬁi s¢dteh dherddimferititod G ar d

for 35 st nul t aneoys connection, to e erj pheral uipnent,
di scussed aboembodied lil.n an IC card, generallg Aé)shignatede qlo? which
5 includes a generally rectangular frame 12 having a front

insertion end 14 and a rear I/0 end 16. The frame is open,
at least at the top 18 thereof, for receiving a circuit
board assembly, generally designated 20. A pair of
conductive cover panels, including a top cover panei 22 and-

10 a bottom cover panel 24, are secured 1t’:o the frame and
sandwich the circuit board assembly therebetween. The
circuit board assembly includes a generally planar
dielectric substrate 26 having circuit traces 28 and 30 and
at least one electrical component 32 mounted thereon. The

15 electrical component(s) may include semi-conductor devices,
integrated circuits; batteries or the like.

Still referring to Figure 1, a typical IC card 10
includes a receptacle connector 34 at the front insertion
end 14. The receptacle connector includes terminals having

20 front mating portions 36 and rear tail portions 38.
Receptacle connector 34, including front mating portions 36
of the terminals, is provided for mating -the card to a
computer or other device which will utilize the card’s
memory and/or perform computer operations on data which is

25 stored in the IC card and/or received from the outside
environment through 'I/o connector means described
immediately below. The receptacle connector is

electrically connected to circuit traces 28 by rear tail
portions 38 of the terminals of the connector.

30 An I/0 connector means 40 is mounted at rear I/O
end 16 of the frame and includes a plurality of connective
openings or slots 42 which define connector sockets. 1I/O
connector means 40 includes a plurality of terminals (not
shown) connected to circuit traces 30 on substrate 26 ‘of

35 circuit board assembly 20. Although a plurality of
connector sockets 42 are formed in a singular I/O connector

6
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3 A problemw th shielding the individual 1/0
connectors by stanping, form ng and assenbling a discrete shield
f'or each connector as in the prior art, is that such res
can be very expensive in ternms of cost and 5 | abor, and c _ﬁgg
tremendously to the overall cost of the card. Slnce the cover

panel's of the ﬁngaﬁgrgﬁ gﬁn?ﬁn?%e width of%hEOEEU@a&ae St ednbdia be

mat eri al, the present proposes to sal ve these probl ems

by provi ding auedeesuoqg that a Plﬂﬁéikﬁﬁmﬁfcﬁnﬂévﬂﬁyéér5 Qreerppfers
directly to thgadfng theif OSGHCEENLrLLY CEoRAEStSr £66KELY 6PEGhChPYNt be

elimnating the
provided at I/O end 14 of the IC card, rather than the
5 singular receptacle connector means 40. Regardless, one or
more complementary mating plug connectors, generally
designated 44, are insertable into connector sockets 42 for
mating with the terminals therein regardless of whether a
single connector means 40 is provided or a plurality of
10 individual I/0 connectors are provided. The I/O connector
means 40 at I/O end 16 of the IC card is provided for
interfacing data between an outside environment, such as a
'computer or computer-related electronic device (not shown)
and circuit board assembly 20. Because connector means 40
15 'is adapted to interface data between the circuit board
assembly and the outside environment, it is therefore
sometimes referred to an “input/output“ or "I/O" connector
Oor connector means.

As stated in thé "Background", above, heretofore,
20 prior art IC cards utilized I/O connectors or connector
means which were provided with their own individual shields
to provide RFI and EMI protection. The individual shields
typically have been stamped and formed of sheet metal
material and assembled to the I/O connectors prior to
25 assembling the I/O connectors in the IC card. This
requires separate stamping, forming and assembly steps

which can be very expensive in terms of cost and labor.
Referring to Figure 2 in conjunction with Figure
1, the invention is embodied in a shield means, generally
30 designated 50, which is coupled to at least one of the
| conductive cover panels 22 and/or 24 at rear I/0 end 26 of
the IC card. Shield means 50 is totally independent of I/O
connector means 40. Therefore, the I/0 connector means can
be fabricated without a shield and assembled in the IC
35 card, eliminating the pre-fabrication steps for the shields
of the prior art. Yet, shield means 50 is effective for
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need for individual shields for the individual 1/0 connectors.

Summary of the Invention - An object, therefore, of the
invention is to 15 provide a new and inproved shieldi ngm&%ﬁ&,em
for the connectors of an IC or rrermry card. 233 gk
t he exenpl ary enbodi rent of the invention, I C card i s d| SCl osed

to include a r ag c%'ﬂ? on
end and a rea?&#%ﬁ“%q ﬁﬁ%oﬁﬂi{h@face Of I/ oar asse %Jé?isﬁn%ﬁ%%éon
the frane. complementary cnabing| El'é% nﬂ%ﬂ%@tﬁi’%‘ %3 o‘??ﬂ@%lc"é?rﬁ h&4$r ont

itﬂsertion end o qgo:t»?e E:'Q:][I%ul omm m&g&&l BE Rheluded 3é|
e rear end_o Ja uc cover anel s
sandwi ch the c#?‘é%ul?lﬁiﬁ%\r%lz Mt%@gﬁﬁ] ‘botton dover

5 panel 24, along a front edge 54 of the panel. A plurality

of apertures 56 are formed in the face plate. These
apertures are alignable with and are of the same size and
shape as connector sockets 42 in I/O0 connector means 40.
It can be seen that the individual apertures may vary in

10 configuration for keying purposes to ensure that the proper
mating plug connector 44 is inserted into the correct
aperture. A plurality of shielding shrouds 58 are formed
integrally with face plate 52 and projects rearwardly
thereof. These shrouds are insertable into connector

15 sockets 42 to completely surround the terminal interfaces
between I/O0 connector means 40 and complementary mating
Plug connectors 42, thereby providing an excellent
shielding function or RFI and EMI protection for the
interfaces. Again, shrouds 58 may be of different cross-

20 sectional configurations corresponding to the different
configurations of apertures 56 and connector sockets 42,
such as for Kkeying purposes, ‘for example. Lastly,
rearwardly projecting tabs 60 are formed at a top edge 62
of face plate 52. These tabs are effective to directly

25 couple the face plate and shielding shrouds 58 to top
conductive cover panel 22. Therefore, shielding means 50
is coupled directly to both conductive cover panels 22 and
24, while face plate 52 is integral with only the bottom
conductive cover panel.

30 In manufacture, face plate 52 and rearwardly
projecting tabs 60 are stamped and formed at the same time
as fabricating bottom conductive cover panel 24. During
the same processing step or steps, shrouds 58 can be drawn
from the same integral metal material. This singular

35 process is tremendously less expensive than forming

—_—

—_—
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25 a mating face of each of the receptacle connector and the

I/ O connector neans exteriorly of the franme. Shield neans are
coupled to at |east one of the conductive cover panels B rear
/O end of the franme, independent of the 1/0 connect or, égéﬂg
shielding the interface of the 1/0O connector 30 and a conp? ﬁ?a??
mat i ng connect - . [ r ej SO ns
" is provided PﬁleId%?llaspégélda Aty Q?hghéﬂdézﬁﬁ% e%gooyaﬁ?e f rg%ehalan
_one choouector neanpcatnthatI M, enfclbaef Bheat ECi saxdparate
frombut coupl ed direct!yt!héh1d o5 lutdérStodd LrLEIUM1VE tive concetey er
panel s. I n anot her enbodinpent; the face plate_is \ \
of the invention have been described above in relation to

5 shielding the I/0 connector means 40 at the rear I/0 end of
the IC card, the same concepts could be applied in the
event that the front receptacle connector means 34 has to

~be shielded. Front shield means can be formed integral

with or coupled diréctly to one or more of the conductive

10 cover panels to shield the connecting interface at the
front of the IC card.

Figures 3 and 4 show a second embodiment of the
invention, wherein a shield means, generally designated
50A, is formed independently of either of the cover panels.

15 Shield means 50A is substantially identical to shield means
50, in that shield means 50A includes a face plate 52
having a plurality of apertures 56 formed therein, with
corresponding rearwardly projecting shrouds 58 formed about
the apertures. Again, tabs 60 directly couple shield means

20 50A with top conductive cover panel 22. However, rather
than forming shield means 50A integral with bottom
conductive cover panel 64, additional tabs 60A are formed
along a bottom edge 64 of face plate 52 as best seen in
Figure 4. The bottom tabs are effective to couple face

25 plate 52, along with shrouds 58, directly to bottom
conductive cover panel 24. Side tabs 66 may be provided
for mounting the face plate onto frame 12, as by
appropriate adhesives or the like. Again, shield means S50A
in Figures 3 and 4 provides an excellent shielding function

30 for the connecting interfaces of I/0 connector means 40 and
completely eliminates forming separate shields for the I/O
connectors.

Figure 5 shows a third embodiment of a shield
means, generally designated 50B, which is formed integrally

35 with both conductive cover panels 20 and 24 in a clam
shell-type configuration. As with shield means 50 and S0A,
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4 formed integral with one of the conductive cover panel s.

In a further enbodinent, the face plate is fornmed integral wth
both of the pair of conductive cover panels in a clam S & =type
configuration. 5 The face plate includes at |ea ?
aperture for I nsertion therethrough of the conplenen ary 56

mat i ng ¢onpect or b
integral with ?ﬂéeigcemﬁ?lé?e %ﬂg proj e‘ﬂ%l ng?rl)f%o%oﬁqug 527 ﬁQ{;QHﬁ
around the apepluralibyudbft apertuzresade dormes |Yhenein, Wlt%oﬁﬁ%ﬁ?ﬁFlﬁﬁd

the conplenentgﬁxega gg ?ﬂ@&ﬂ&éﬂ 58 surrounding theC Rferdiiirasd S, and

features and advan
projecting rearwardly of the face plate. The shielding
5 shrouds 58, again, are effective to surround and shield the

terminal connecting interfaces between complementary mating
plug connectors 44 and I/0 connector means 40 within
connector sockets 42.
Lastly, referring back to Figure 1, complementary
10 mating connector 44 has its own shield 68 having integrally
formed fingers 70 which are cantilevered in a flexible
fashion projecting outwardly from the connector. These
fingers, being of a the conductive material of the shield,
engage within shrouds 58 to common the shield of the mating
15 connector with shield means 50, 50A or 50B. The shield
means of the card, in turn, is coupled directly to one or
more of the conductive cover panels 22 and/or 24. In many
IC cards, the cover panels are grounded to a ground circuit
on circuit board assembly 20 which, through ground
20 terminals in receptacle connector means 34, are grounded to
the equipment which receives the IC card. Therefore, the
shield means 50, 50A or 50B of the invention is effective
in the commoning chain to ground the outside environment
represented by mating plug connector 44 with the internal
25 electronic device which receives the IC card.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
‘examples and embodiments, therefore, are to be considered

30 in all respects as illustrative and not restrictive, and
the invention is not to be limited to .the details given
herein.
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invention will be apparent fromthe follow ng detail ed : descri ption

-gaken I n conngctlgntgﬁth t he acconpanyi ng draw . ings.
rie scription of The Draw-Rgs— PATEH@
features of this invention which a :
’mﬂm , ﬂmf : 95-233 SG
- iunm

1. An IC card (10), comprising:
a generally rectangular frame (12) having a front
insertion end (14) and a rear I/O end (16);
5 a circuit board assembly (20) mounted on the
frame; .
receptacle connector means (34) at the front
insertion end of the frame; _
I/0 connector means (40) at the rear I/O end of
10 the frame;

a pair of conductive cover panels (22,24)
sandwiching the circuit board assembly (20) therebetween
leaving at least a mating face of each of the receptacle
connector means (34) and the I/O connector means (40)

15 exposed exteriorly of the frame; and _
shield means (50,50A,50B) coupled to at least one
of the conductive cover panels (22,24) at the rear I/0 end
of the frame, independent of the I/0O connector means, for
shielding the interface of the I/0O connector and a

20 complementary mating connector (44).

2. The IC card of claim 1 wherein said shield
means (50,50B) is integral with at least one of the
conductive cover panels (22,24).

3. The IC card of claim z_wherein said shield
25 means (50B) is integral with both conductive cover panels
(22,24) in a clam shell-type configuration.

4. The IC card of claim 3 wherein said shield
means (50,50A,50B) comprises a face plate (52) at said rear
end of the frame.
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to be novel are set forth with particularity in the append- ed

claims. The invention, together m ﬂl lm and 5

advant ages thereof, nmay be best ‘ ﬂn mum uﬂ erence

fol | owi ng descrlptlon taken in conj dnctioh with the g

drawi ngs, in which like reference nunerals identify Ii

in the figures and in wh ch The IC caz('jd ?T% glalm': GlRerkir %(fx%ﬁfgfg
o]

perspect|ve view of an 1C 10 gl ng the concept
i nvention, wheheanst (20,50A,50B) comprisesmEaoe plade 462 ak sadédpeearm

conduct i ve COVEAd of the framec!; FIGURE 2 is a
perspective view of the integral shi el d neans and cover . panel of
Figure 1; 15 FIGURE 3 is a perspective view of a shield
means accor di ng.to'x\hese:mrtﬁhmrb@ﬂi otaimof mﬁei\rerﬁam,shield

| ncorg;or ating :%‘eéﬁée(%?é&)’%‘éﬁi‘ ci:o eseda %'ac%cbllx (EQ? engaged wi&?ver

panel
said at least one conductive cover panel (22,24) at said

rear I/0 end of the frame.

7. The IC card of claim 6 wherein said shield
means (50,50A,50B) includes a shroud (58) projecting from

10 the face plate (52) about the interface of the I/0O
connector means (40) and the complementary mating connector
(44). |

8. The IC card of claim 6 wherein said face
plate (52) includes an aperture (56) for insertion

15 therethrough of said complementary mating connector (44).
This Sheet Has Been Re lalced
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FIGURE 4 is a perspective view Iookrﬁg—femafd—%he—ze——— opposite side of

srspecitevor 250 S ens || REIRRE o s e

per spective view of a shield neans

of the invention, wherein

conductive cover panel s |n a clam shel |l -type conflguratlon

REPLACEMENT SHEET 9. The IC card of claim 8 wheref% said shield
means (50,50A,50B) includes a shroud (58) projecting from
the face plate (52) around said aperture (56).

—_—
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Det ai | ed Description of the Preferred Enbodi nents

Referring to the drawings in greater detail, and ~first to Figure
1, the shielding systemof the invention is enbodi ed i IH':
card, .generally designated 10, which 5 i ncl udes a genera:tg 533 8G
rectangul ar franme 12 having a front I nsertion end 14 a a ?ea%
/O end 16. Th S open, at least at the top 18 thereof,
for receiving g‘j‘;s’rrmmi( board assenbly, generally designated

20. A pair SHIELDING SYSTEM®OR RO GARDRE panels, including a top cover
panel 22 and 10 a bt HRIMGPE( mn%c%de%ra %ﬁ%&%@.l&or@&afr{g%ﬁxa“d
sandwi ch the circuit board assenbly therebetwe circyit

board assenbl y Tradie, de? )a RASHIS $4o0t ARG rear "ends @Fékéé?rl c As et
26 hagi ng cir cidard assemMyando3Oisnfiounted on tié fheasd. oan enehiiclceld

Fgg})fjg:ntseﬁqz goglég{?e&d the(ra‘%%g S].Lh?no%mted on %lhemf’rla%ael a%org%on%n (%er{-aééf.
A pair of cover panels (22,24) sandwich the circuit board
assembly therebetween, leaving at least a mating face of
the connector (40) exposed exteriorly of the frame for

10 interfacing with a complementary mating connector (44). At
least one of the cover panels (22,24) is conductive. A
- shield (50,504,50B) is coupled to the conductive cover
panel, independent of the connector (40), for shielding the
interface of the connector with the complementary mating
15 connector.

——————————
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Integrated circuits, batteries or the liKke. Still

referring to Figure 1, a typical I1G card 10 I ncl udes a receptacle
connector 34 at the front insertion end 14. The receptacle
connector includes term nals having 20 front mating portions 36 and
rear tail portions 38. Recagg$ | e connector 34, including
~front mating portions 36 Df t rmnals, is provided for mating
the card to a conmput o or Qt her device which will utilize the
card's menory and/,08 v rations on data which is

25 stored-in the IC
envi ronnment through
i medi ately bel ow. R
el ectrically connected toO circ § \! portions
38 of the term nals of ‘ connect or

nmeans 40 is nounted at i ncl udes a
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openings or slots 42 which define connector sockets. 1/0 connect or

nmeans 40 includes a plurality of termnals (not ' shown) connected
t'o circuit traces 30 on substrate 26 of 35 circuit board assenbly
20. Al though a plurality of connector sockets 42 are fornmed in
a singular 1/0 connector 7

nmeans 40 spanning the width of the IC c&?d?’)it shoul d be

O
o)

®
(9]

This Sheet Has Been Re;

Imn fin

52



& - .
understood that a plurality of individual I/O connectors havi ng
their own separate connector sockets often m ght be provi ded at
1O end 14 of the IC card, rather than the 5 si ngul ar receptacle
connector nmeans 40. Regardl ess, one or nore conpl enentary mating
pl ug connectors, generally designated 44, are insertable into
connector sockets 42 for natﬂﬁb th the termnals therein
regardl ess of whether a si ngl e connector nmeans 40 is provided or
a plurality of 10 indi vidual /0O connectors are provided. The L/O
connect or means 40 at |/Oend 16 of the ICcard is prOV|de for
interfacing data between an outside environnment, such as a
conput er or conputer-related el ectronic device (not shown)
circuit board assenbly 20. Because connector neans 40 15
to interface data between the circuit board
outside environnent, it is therefore
"input/output” or "I/O' connector

This Sheet Has Been R,
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or connector

nmeans. As- st at ed in_the "Background",

above, heretofore, 20 prior art 1C cards ut|li zREPLACEMBENTESHEETS Of 3G
connect or means which were provided with tﬁﬁb&scﬁpﬁpd Tpsbiged Juab paged.[D
shi el ds to provide RFI and EM protectiof. Btieini(srli vi giah 1Ehp el.dsq 13
typically have been stanped and forned 8f sheet npt@MDrawing(s) : pagBy ar 't@'pag&fi:g:
assenbled to the I/0O connectors prior to 25 | dBvaERhiing :tﬂéée“,&f?to paged.....
form ng and assently steps - SERCHRRGAREGN (o0 SoRoLn T e TP s o
cost agd | abor . d Referring to Fi—é‘&%%ﬁﬁﬁr:éﬂiéﬁ%@t-! --------
with Figure 1, thegd H@Ns ¥ ST task: esle | Bagpshi el d nmeans,
general ly 30 de5|gnarEﬁﬂ?@2£ﬁﬁrf%—T3‘tUUpTEU‘¢%‘a$ | east one of the
conductive cover panels 22 and/or 24 at rear I/0O end 26 of the IC-
card. Shi el d_m%@@ﬂhg okt opndependent of 1/0 connect or
means 40. Therefore, tf%is 1n%gg%§gkogeggggi1§agelates to the art of IC
5 cards and, particularly, to an IC card and electrical
connector assembly having an improved shielding systen.
Background of the Invention
Generally, IC cards, such as memory cards, are
_ data input devices which are electrically connected to an
: iO- electronic apparatus or storage device, such as a word
processor, personal computer or other electronic apparatus.
The data stored in the card is transferred to the
electronic apparatus. Memory cards are portable
instruments which are readily inserted and extracted from
15 a connector apparatus used with the card for removably
‘coupling the card to a printed circuit board, for instance.
An IC card conventionally includes a frame which
is generally rectangular and includes an opening in either
a top surface or a bottom surface thereof or, in some
20 constructions, in both surfaces. The opening receives a
circuit board assembly, and a panel or cover closes the
i opening and encloses the circuit board assembly within the
- -frame. Often, a pai: of panels or covers sandwich the
frame and the circuit board assembly therebetween. The
25 cover panels may be of conductive material, such as sheet
metal alloy. _

' The circuit board assembly of an IC card
conventionally includes a generally planar dielectric
substrate with circuit traces and at least one electrical

30 component mounted thereon. The eleétrical component (s) may

include semi-conductor devices, integrated circuits,

batteries or the like.
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be fabricated without a shield and assenbled in the I1C 35
gl imnating the pre-fabrication steps for the shields
art. Yet, shield neans 50 is effective for

card,
of the prior

8

shielding the interface of I/0O connector neans 40 and the

conpl ementary mating plug connector or @nnectors 44.
More particularly, shield nmeans 50 includes a

10

15

20

25

30

35

The IC card also includes an electrical
receptacle connector provided at one end of the IC card for
mating the card to a computer or other device which will
utilize the card’s memory and/or perform computer
operations on data which is stored in the IC card and/or
received from the outside environment.

Some IC or memory cards are generally denoted as
"input/output" or "I/O" cards which connect the computer or -
other device to a variety of peripheral devices and
systems. Such I/0 cards provide all the functional options
and  flexibility of conventional I/O0 circuit boards or
connector assemblies but are contained in thin compact card
envelopes. I/0 cards address the computer through special
connectors associated with connective slots at the end of
the card opposite the receptacle connector. These
connectors often are called I/O connectors. In the high
speed data transmission applications in which many I/O
cards are used, it is necessary to shield the I/O connector
interfaces to avoid radio frequency interference (RFI) and
electromagnetic interference (EMI) caused by energy both
inside and outside the system, thus "hardeniné" the system
to the ingress and egress of radiated emissions.

Heretofore, in order to provide RFI and EMI
protection, the I/0 connectors at the end of the IC card
typically have their own shields. The shields are stamped

-and formed of sheet metal material similar to the shields

of other common shielded electrical connectors. Within the
IC card system, the individual shields of the individual IC
connectors then are grounded to an internal ground circuit
on the circuit board assembly of the IC card. The internal
ground circuit, in turn, is grounded to one or more of the
cover panels of the IC card. Since IC cards are now being
used for a variety of applications, more than one I/O
connector often is required at the end of the IC card for
simultaneous connection to the peripheral equipment
discussed above.
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face plate 52 which is forned integrally with bottomcover 5 panel
24, along a front edge 54 of the panel. A plurality of apertures
56 are fornmed in the face plate. These apertures are alignable
with and are of the sane size and shape as connector sockets 42
in I/O connector means 40. It 3can be seen that t.he individua
apertures may vary-in 10 configuration for keying Qurﬁoses to ensure

that the proper A probigm| witbonshielding [the ndadisddunly dWO
correct q$q5§§$3#§”5& e Spiry | (HoPhing| 8hdi A8sehbliflg adddserieteed

integrally wt ate 52 and pro ects,reqh t her ea

. rwar d) \
These shrouds Shielid, 0% 2ach FRNBeEERRRE N 1ERe prlg%c?(ﬁ(te't It suc
conpl etely supresedures t eafil il vergr fageensive in tetmeecofl /@sonaacd or

b ovtding an SRR cRnd can add'Eremendonaly b SHE Biatal 1 ood Ue° the
protection forcaxdds Since theiteoverepanelsiof theolifscagdsnFapebef made
different Crog¥ conductive shielding material, the present invention

proposes to solve these problems by providing a shielding
system which is integral or coupled directly to the

10 .conductive cover panels, thereby completely eliminating the
need for individual shields for the individual 1I/O
connectors.

Summary of the Invention
An object, therefore, of the invention is to

15 provide a new and improved shielding system for the
connectors of an IC or memory card.

In the exemplary embodiment of the invention, an
IC card is disclosed to include a generally rectangular
frame having a front insertion end and a rear I/0 end. A

20 circuit board assembly is mounted on the frame. A
receptacle connector is provided at the front insertion end
of the frame. I/O connector means are provided at the rear
I/0 end of the frame. A pair of conductive cover panels
sandwich the circuit board assembly therebetween and expose

25 a mating face of each of the receptacle connector and the

' I/O connector means exteriorly of the frame. Shield means
are coupled to at least one of the conductive cover panels
at the rear I/0 end of the frame, independent of the I/O
connector, for shielding the interface of the I/0 connector

30 and a complementary mating connector.

As disclosed herein, the shield means is provided
by a face plate at the rear I/0 end of the frame. 1In one
embodiment of the invention, the face plate is separate
from but coupled directly to at least one of the conductive

35 cover panels. -Inianéther'embodiment, the face plate is
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20 sectional configurations corresponding to the different
confi'gurations of apertures 56 and connector sockets 42, such as
for keying purposes, for exanple. Lastly, rearwardly
projecting tabs 60 are fornmed at a top edge 62 of face plate 52.
These tabs are effective to directly 254 couple the face plate and
shi el ding shrouds 58 to top conductive cover panel 22. Therefore,
shi el di ng nearfPmwed integralswithpione @if cthe ycendustiveoroveri \ranshser

Do o - o In & furtids Mot R Tl IRt AU Tosidd itGrdl
face plate 52 "Hrf&‘ rkt‘-ﬂfﬁbvé? the pair °f M%‘?Wf t?ﬂi@%(?%%t‘é’rrﬁe(?%

formed at the sheatFl<4tiype conflguratndﬁﬁN|cat|ng bot t om conductive cover

panel, 24. During nd T3P BT AREOTRATLALhEP) Bl GRS prlli QUL 28, C2n

be driawn fromtqmesane mater AR s ngu 35
process is timsextioan] ythbesi;hreklpbnswé then <¢omplementary mating

connector. The shield means is provided by a shroud

integral with the face plate and projecting from the face

plate around the aperture about the interface of the I/O
10 connector and the complementary mating connector.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying draw-
ings.
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indi vidual shields for the individual |/O connectors or connect or
means at the 1/O end 16 of the IC card. It should be
understood that, while the concepts

—

Brief Description of the Drawings

The features of this invention which are believed
to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and

5 the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is an exploded perspective view of an IC

10 card embodying the concepts of the invention, wherein the
shield means is integral with the bottom conductive cover
panel;

FIGURE 2 is a perspective view of the integral
shield means and cover panel of Figure 1;

15 FIGURE 3 is a perspective view of a shield means
according to a second embodimént of the invention,
incorporating a face plate which is coupled directly to the
cover panels;

FIGURE 4 is a perspective view looking toward the

20 opposite side of the face plate in Figure 3; and

FIGURE 5 is a perspective view of a shield means
according to a third embodiment of the invention, wherein
the shield means is integral with both conductive cover
panels in a clam shell-type configuration.




_ ~- " | REPLACEMENT SHEET
of the invention have been described above in fel oF
shiel'ding the 1/0 connector means 40 at the redrl'/.Qrend. .. t he
| C card, the sane concepts could be applied in}the 4 . 7 it that the
front receptacle connector nmeans 34 has to .~ Front
shi el d means can be forned integral 6 'Eectly to
one or nore of the conductlve 10 cover p .
connect i ng i nDetaide gripti ‘ QS o}
Figures 3 and 4 show a %@&%&41 d Eﬁ@tdQEw&BES in greatek”&@&hh@” and
wherein a shield neans enerall de5|gnate 50A, .is formed
|ndependently &Fs§|FﬁeF18Fth%'c higlding gystem ofgthe dnyentdogois; g

subst anti al | y emtbodiiedal J.ﬁOaSzhle:chE'dl)S generally EEs:.ghatbat :Bthj ewHighans
A . N T
58 forned abodnsertion endt ¢ apdrawrear F{Riend tlfhs @bedtremelyscopghe
shield means st jeast at the top 18 thereof, for receiving a circuit
board assembly, genefally desighated 20. A pair of
conductive cover panels, including a top cover panel 22 and
10 a bottom cover panel 24, are secured to the frame and
sandwich the circuit board assembly therebetween. The
circuit board assembly includes a generally planar
dielectric substrate 26 having circuit traces 28 and 30 and
at least one electrical component 32 mounted thereon. The
15 electrical component(s) may include semi-conductor devices,
integrated circuits, batteries or the like.

Still referring to Figure 1, a typical IC card 10
includes a receptacle connector 34 at the front insertion
end 14. The receptacle connector includes terminals having

20 front mating portions 36 and rear tail portions 38.
Receptacle connector 34, including front mating portions 36
of the terminals, is provided for mating the card to a
computer or other device which will utilize the card’s
memory and/or perform computer operations on data which is

25 - stored in the IC card and/or received from the outside
environment through I/O connector means described
immediately below. The receptacle connector is

electrically connected to circuit traces 28 by rear tail
portions 38 of the terminals of the connector.

30 An I/O0 connector means 40 is mounted at rear I/O
end 16 of the frame and inciudes a plurality of connective
openings or slots 42 which define connector sockets. I/O
connector means 40 includes a plurality of terminals (not
shown) connected to circuit traces 30 on substrate 26 of

35 circuit board assembly 20. Although a plurality of
connector sockets 42 are formed in a singular I/O connector



20 50A with top conductive cover. pang

than ‘formng shield neans 50A integral w thh
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cover panel 64, additional tabs 60A are for
edge 64 of face plate 52 as best seen in

-
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Fi gure 4.

tabs are effective to couple face 25 7 plate 52, along

58, directly to bottom condict i

r 4t her
conducti ve
g a bottom
The bottom
w th shrouds
4 Side tabs 66

e _cover panel . 24
may be provi deteans 40 spabninguthenyidth foftcthe al@ oard, f idmshtmldadey

appropriate aqma;é YESo Eﬂﬁt' hkpqlé‘ﬁ?ﬁs% els#

unction

ehﬂ?ﬂsﬁaﬁa§0§éo connec‘ﬂd]:‘sr|e

Figures 3 and 4

provi des, an excel |ng

connecti ng i nthav¥ingsthain jqyn Gepanate pannecken fpckets oftenmmightebe
el i m nates forﬁmwaaatwmawmioroﬁ hehé/@c card, rélﬂﬂéhectﬁhﬁ the

Fi gure 5 shows A third _enbo nt of a shield ener al
desi ghat ed SOEIMFRIAF REGEHS Dgegkey Bsans 40., RESIA TR AR [FFe
cover panels:ﬁbnauidhmplementamy matlng plug connectors, generally
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designated 44, are insertable into connector sockets 42 for
mating with the terminals therein regardless of whether a
single connector means 40 is provided or a plurality of
individual I/O connectors are provided. The I/O connector
means 40 at I/O0 end 16 of the IC card is provided for
interfacing data between an outside environment, such as a
computer or computer-related electronic device (not shown)
and circuit board assembly 20. Because connector means 40
is adapted to interface data between the circuit board
assembly and the outside environment, it is therefore
sometimes referred to an "input/output" or "I/O" connector
or connector means.

As stated in the "Background", above, heretofore,
prior art IC cards utilized I/O connectors or connector
means which were provided with their own individual shields
to provide RFI and EMI protection. The individual shields
typically have been stamped and formed of sheet metal
material and assembled to the I/0 connectors prior to
assembling the I/O connectors in the IC card. This
requires separate stamping, forming and assembly steps
which can be very expensive in terms of cost and labor.

Referring to Figure 2 in conjunction with Figure
1, the invention is embodied in a shield means, generally
designated 50, which is coupled to at least one of the
conductive cover panels 22 and/or 24 at rear I/0 end 26 of
the IC card. Shield means 50 is totally independent of I/O
connector means 40. ‘Therefore, the I/0 connector means can
be fabricated without a shield and assembled in the IC
card, eliminating the pre-fabrication steps for the shields
of the prior art. VYet, shield means 50 is effective for



shel | -type configuration. As with shield neans 50 and 50A,

shield nmeans 50B includes g face plate 52 having a

plurality of apertures 42 formed therein, with respective
shi el di ng shrouds 58 surroundi ng the apertures and proj ecting
rearwardly of the face plate. ~ The shi e ding

10.
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shielding the interface of I/0 connector means 40 and the
complementary mating plug connector or connectors 44.

More particularly, shield means 50 includes a
face plate 52 which is formed integrally with bottom cover
panel 24, along a front edge 54 of the panel. A plurality
of apertures 56 are formed in the face plate.' These
apertures are alignable with and are of the same size and
shape as connector sockets 42 in I/O connector means 40.
It can be seen that the individual apertures may vary in
configuration for keying purposes to ensure that the proper
mating plug connector 44 is inserted into the correct
aperture. A plurality of shielding shrouds 58 are formed
integrally with face plate 52 and projects rearwardly
thereof. These shrouds are insertable into connector
sockets 42 to completely surround the terminal interfaces
between I/0 connector means 40 and complementary mating
plug connectors 42, thereby providing an excellent
shielding function or RFI and EMI proté.ction for the
interfaces. Again, shrouds 58 may be of different cross-
sectional configurations corresponding to the different
configurations of apertures 56 and connector sockets 42,
such as for keying purposes, for example. Lastly,
rearwardly projecting tabs 60 are formed at a top edge 62
of face plate 52. These tabs are effective to directly
couple the face plate and shielding shrouds 58 to top
conductive cover panel 22. Therefore, shielding means 50
is coupled directly to both conductive cover panels 22 and
24, while face plate 52 is integral with only the bottom
conductive cover panel.

In manufacture; face plate 52 and rearwvardly
projecting tabs 60 are stamped and formed at the same time
as fabricating bottom conductive cover panel 24. During
the same processing step or steps, shrouds 58 can be drawn
from the same integral metal material. This singular
process is tremendously less expensive than forming

o
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5 - shrouds 58, again, are effective to surround and shield the

term'nal connecting interfaces between conplenmentary mating pl ug
connectors 44 and 1/ O connector neans 40 within connector sockets
42. Lastly, referring back to Figure 1, conplenentary 10
mati ng connector 44 has its own shield 8 having-integrally

formed fingers 70 which are cantilevered in a flexible fashi on

proj ecti ng outimgisridualonshheldsnifost cdkthe imdéwviédual I/0 cénngetersbeimg
of a the condydrnetaH %éaﬁ'{s CHt ttﬁ'lf'e Sf‘/'Cf"lé}xd 16 of the &8 gV thin shrouds

58 to common the shield of nector wth shield neans

50, 50A or 50B. The shil dihould be ‘#ﬁ@&#?"@Pdt ﬁéa(?ar while thenconsepsspl ed

directly to o Gthe inventid®iEawé 5£'€n0@é§éﬁibéa §B5¢e RANeklatioAn@or
the co ane rounded to a

circd T sniejaing s B paRneBtRr §5Re 4 At WHR Genr qUs ARDEE

termnals in mh&xﬁecbardomthaosaneansn&éptm%rquhwnﬂedapplled in the

- event that the front receptacle connector means 34 has to

be shielded. Front shield means can be formed integral

with or coupled directly to one or more of the conductive

10 cover panels to shield the connecting interface at the
front of the IC card.

" Figures 3 and 4 show a second embodiment of the
invention, wherein a shield means, generally designated
50A, is formed independently of either of the cover panels.

15 Shield means 50A is substantially identical to shield means
50, in that shield means 50A includes a face plate 52
having a plurality of apertures 56 formed therein, with
corresponding rearwardly projecting shrouds 58 formed about
the apertures. Again, tabs 60 directly couple shield means

20 50A with top conductive cover panel 22. However, rather
than forming shield. means 50A integral with bottom
conductive cover panel 64, additional tabs 60A are formed
along a bottom edge 64 of face plate 52 as best seen in
Figure ‘4. The bottom tabs are effective to couple face

25 - plate 52, along with 'shrouds 58, directly to bottom
conductive cover panel 24. Side tabs 66 may be provided
for mounting the face plate onto frame 12, as by
appropriate adhesives or the like. Again, shield means 50A
in Figures 3 and 4 provides an excellent shielding function

30 for the connecting interfaces of I/0 connector means 40 and
completely eliminates forming separate shields for the I/O
connectors. '

Figure 5 shows a third embodiment of a shield
means, generally designated 50B, which is formed integrally

35 with both conductive cover panels 20 and 24 in a clam
shell-type configuration. As with shield means 50 and 504,
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t he equi pnment which receives the IC card. Therefore, the shield

means 50, 50A or 50B of the invention is effective in the
comoni ng chain to ground the outside environnent represented by
mati ng plug connector 44 with the internal 25 el ectroni c device which
recei ves the | C card. 10it will be understood that the

I nvention may be : enbodi ed i n ofher specific fornms w thout

departing frorshisld means $9B |tincludestral fhaceacplatetiz2 thaving . a
The' present pluraliﬁfaﬁ’ 5%5@99:-5@99' ]F;‘F%éd LREEEH A € with® ddidietive

consi dered 30 ects as i ustrative and not restrictive,

and Fie}adng | cRbreudis; B8 hEuTHAUNSnG e deBRPF§UgPFen and
herei n. projecting rearwardly of the face plate. The shielding
5 shrouds 58, again, are effective to surround and shield the

terminal connecting interfaces between complementary mating
Plug connectors 44 and I/O connector means 40 within
connector sockets 42.
_ Lastly, referring back to Figure 1, complenmentary
10 mating connector 44 has its own shield 68 having integrally
formed fingers 70 which are cantilevered in a flexible
fashion projecting outwardly from the connector. These
fingers, being of a the conductive material of the shield,
engage within shrouds 58 to common the shield of the mating
15 connector with shield means 50, 50A or 50B. The shield
means of the card, in turn, is coupled directly to one or
more of the conductive cover panels 22 and/or 24. In many
IC cards, the cover panels are grounded to a ground circuit
on circuit board assémbly 20 which, through ground
20 terminals in receptacle connector means 34, are grounded to
the equipment which receives the IC card. Therefore, the
shield means 50, 50A or 50B of the invention is effective
in the commoning chain to ground the outside environment
‘ represented by mating plug connector 44 with the internal
25 electronic device which receives the IC card.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered

30 in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given

herein.
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CLAI V5 : 1. An IC card (10), conpr.ising:

a gerierally rectangular frame (12) having a front - I nsertion end
(14) and arear I/Oend (16); 5 a—ectreu-t—board—assenbl y
(20) nounted on the ~ frane; i nnect or
means (34) at the front I nsertlbn end of tHH'mmﬁmm ,ﬂ”m
- * ¢ L M *
CILATM :

1. An IC card (10), comprising:
a generally rectangular frame (12) having a front
insertion end (14) and a rear I/0 end (16);
5 ~ a circuit board assembly (20) mounted on the
frame;
receptacle connector means (34) at the front
insertion end of the frame;
I/O0 connector means (40) at the rear I/O end of
10 the frame; '
a pair of conductive cover  panels (22,24)
sandwiching the circuit board assembly (20) therebetween
leaving at least a mating face of each of the receptacle
connector means (34) and the I/O connector means _(40)
15 exposed exteriorly of the frame; and
shield means (SO,SOA,SOB)'cbupled to at least one
of the conductive cover panels (22,24) at the rear I/0 end
of the frame, independent of the I/0 connector means, for
shielding the interface of the I/O connector and a
20 complementary mating connector (44).

2. The IC card of claim 1 wherein said shield
means (50,50B) is intégral with at least one of the
conductive cover panels (22,24).

3. The IC card of claim 2 wherein said shield
25 means (50B) is integral with both conductive cover panels
(22,24) in a clam shell-type configuration.

4. The IC card of claim 3 wherein said shield
means (50,50A,59§) comprises a face plate (52) at said rear
end of the frame. '
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|/ O connector neans (40) at the rear 1/O end of "1 he fra :
a pair of conductive cover panels (22, 24) sandMAﬂﬂl ﬂu " &u"t
board assenbly (20) therebetween | eavi ng at Iea of

each of the receptacle connector neans (34) and the I/ © connect or
means (40) 15 exposed exteriorlylaf the frame; and
shi el d neans (50, 50A, 50B) coupled to at™Teast one of the

conductive cover panel s §.22, 'Ehl# iC chrvdr ofr dYadmern? whereln safidt ishifeddne,
i ndependent ofpddifs (59, SHANSVE) gﬁg?g.segoé face }atéh{ Pidtd i rear

i nterface of the I/ connector ementary nati ng
connector (44@nd of the frame. 2. The IC card of claim1 wherein said

shield nmeans (50,50B) is integral with at | east one of the
6. The IC card of claim 1 wherein said shield .
5 means (SO,SOA,SOB) comprises a face plate (52) engaged with
said at least one conductive cover panel (22,24) at said
rear I/0 end of the frame.

7. The IC card of claim 6 wherein said shield
‘means (50,50A,50B) includes a shroud (58) projecting from

10 the face plate (52) about the interface of the I/O
connector means (40) and the complementary mating connector
(44).

8. The IC card of claim 6 wherein said face
plate (52) .includes an aperture (56) for insertion
15 therethrough of said complementary mating connector (44).
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conductive cover panels (22,24). 3. Thée TCT card of

claim2 wherein said shield 25 means (50B) is i HI tlﬁ“r
conductive cover panels (22,24) in a clam shgnm[ |E“I| I |I

configuration. 4. The IC card of €l at m3 Whefeih said
shield means (50, 50A, 50B) corrm‘_:’_; ses a face plate (52) at said rear

end of the frame. .
9. The IC card of claim 8 wherein said shield

means (50,50A,50B) includes a shroud (58) projecting from
the face plate (52) around said aperture (56).
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12. 5. The I1C card of claim?2 wherein said shield
means (50, 50A, 50B) conprises a face plate (52) at said rear end
of the frane. 6. The IC card of claim1l wherein said
shield 5 means (50, .50A, 50B) conprises a face plate (52) engaged
Wit h _ said at |east one conduct4ve cover panel (22,24) at said
rear 1/ 0O end of the frane. -

ABSTRACT

SHIELDING SYSTEM FOR PC CARDS
An IC card (10) includes a generally rectangular
frame (12) having front and rear ends (14,16). 2 circuit
-5 board assembly (20) is mounted on the frame. An unshielded
connector (40) is mounted on the frame at one end thereof.
A pair of cover panels (22,24) sandwich the circuit board
‘assembly therebetween, leaving at least a mating face of
the connector (40) exposed exteriorly of the frame for
10 interfacing with a complemehtary mating connector (44). At
least one of the cover panels (22,24) is conductive. A
shield (50,50A,50B) is coupled to the conductive cover
panel, independent of the connector (40), for shielding the
interface of the connector with the complementary matlng

15 connector.

FIG. 1
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7. The IC card of claim6 wherein said shield means (50, 50A, 50B)

Lncl udes a shroud (58) projecting from 10 the face plate (52)
about the interface of the 1/0 connector neans (40) and the
conpl ementary mating connect or (44). _ 8. The
|C card of claim6 wherein said face pl ate (52) i.ncludes an

aperture (56) for insertion 15 < t helr et hr ough of said conpl énentary
mating connector (44). - -
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13 9. The IC card of claim8 wherein said shield means -
(50, 50A, 50B) includes a shroud (58) projecting fromthe face plate (52)
around said aperture (56).

2
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