- SPECGI FI CATI ON GROUNDED |1 C CARD Field of the Invention This i

generally relates to the art of IC cards and, particularly, to an IC card
whi ch includes a conductive grounding c§ip whi ch al so functions to hold the
| C card in assenbl ed condition. Background of the Invention Generally, IC
cards or packs, such as nenory cards, are data input devices which are
electrically connected to an el ectronic apparatus or stopags. HEVIHS ReSH

as a word. processor, personal conpSPRCIPICATION el ectron ¥
data stored in the ICcard is transferred to the el ectronmllﬂamﬂ m
Such cards are portable instrunents which are readily ins

extracted froma connector which GROUNRED JiC /GARB/ably coupling the card to
a printed circuit board, for instance. An.1C card typically conprises a
generally rec anul ar frarre vvh| ch includes an opening in either a top

surface or : : > or, in sonme constructions, in

both surfaces. The ODmliagmmmem @eﬁb&ﬁllllty baaadesaaé theaaet of mver
cl oses the o‘g%enéng ar encl es thg Ci rtcwt b g {‘] ﬂe fr

ot her 1C car 28 a?%r gﬁéaf' Yiot*Us?A, i¢ ssﬁ'rpl y

i s sandwi che:bhéucﬁ[ineaggmumdimmmﬂp |a)&h’iﬂ:‘l(:éj a;ldmtﬁ;mdtgkomrﬁ:a%wm itie the
assenyy is p a %Q&; oget her by an adhesive
- mat e?tﬁa Theéc#ggw t'ymboar flleerq%%{ card conventionally includes a

generally planar substrate with at | east one electrical conmponent nounted

thereon.  TgcRePEUNECHE the Invention |

Generally, IC cards or packs, such as memory

cards, are data input devices which are electrically

connected to an electronic apparatus or storage device,

10 such as a word processor, personal computer or other

electronic apparatus. The data stored in the IC card is

transferred to the electronic apparatus. Such cards are

portable instruments which are readily inserted and

extractéd from a connector which is used for femo(r_ably

15 coupling the card to a printed circuit board, for instance.

| An- IC' card typically comprises a generally

rectangular frame which includes an opening in either a top

surface or a bottom surface thereof or, in some

constructions, in both surfaces. The opening receives a

20 circuit board, and a panel or cover closes the opening and

encloses the circuit board within the frame. In other IC

cards, a separate fi:'an_ie is not used, and the circuit board

simply is sandwiched between a pair of cover panels. In
either configui:ation, the assembly is typically and most

25 commonly held together by an adhesive material. |
The circuit board of the IC card conventionally
' in¢1udes_ a generaily planar substrate wi_th at least one

electrical component mounted thereon. The electrical



o

2 conponent (s) may include sem -conductor devices, integrated circuits,
batteries or the like. One of the problens in manufacturi n®P3IT®t4rBE as
“Yescri bed above is that the éxtensive gse of adhesives does not lend itself
to efficient automation or robotic pro€essing. The adhesives are difficult
to apply and are, generally, very nessy in use. Another, sonmewhat unrelated
probl eminvol ves the buil d-up of electrical char ges in the I C

She the cebRiBobentldy’ 8% The1 88 0ok PCcbahlEok afd] Sed I iedfRbL] TS,
body. When @irgndtseabatieriasyar ithe nbbkteed into an el ectronic apparatus

or the connector therepfe JHRHP BB dnP i IdriPr£EOE {79 £ APRAGS! 4'S
t hrough t he coggggtlng tern1nags othhe connect or . The. . c

hayges can
result in dAREGELPRGABGNS g Ehak: EHPoeKESPRLVPIEE, OF ACRSSLYPE AP0t her
circht el emoht s lemd heittsellf astoel efgicibatel automatdorppaomt usobotief .

connect ors ProCeENInYLCS i RAGLF ¥he B8t Au 0165 ALY abdhhe ™ 0°

connectors Tor renoving st . ! he Cards’ The
card typi cageperaldyouveny messy in atseoni c appar at us. To facilitate

grounding and to provigRyidieC domfewtidt ivnE P €&d | Probl ém CEAES1 Pey Crhaen
equi pped w t h,extraneous I nternal %roundlqg conpoqsgts whi ch_typically are
sol dered t oPRALAZMP: i PEhoplegtritalc o rchaxges iy with® n £fe c&*Bdand

coupi@d to speeiticalNy CcoiRirgedcirehyeherateduin thhe e wsed darihg
electrical 2RRAIFLGS sinbe tHY Lot generaly 618 ¥ Yeitable instrument
6ften carried on a human body. When a card bearihg'charges
is inserted into an electronic apparatus or the connector
thereof, the charges flow to the electronic apparatus
15 through the connecting terminals of the connector. The.
charges can result in damage to or ultimate failure of the
integrated circuits or other circuit elements on the card
as well as the electronic apparatus itself. _ |
f Consequently, structures have been embodied in IC
20 cards and/or their mating connectors for removing static
electrical charges stored in the cards. The card typically
is grounded to the electronic apparatus. To facilitate
grounding and to provide effective static protection, IC
cards have been equipped with extraneous internal grounding
25 components which typically are soldered to the circuit
board of the card, assembled within the card and coupled to -
a conductive cover panél which, in turn, is grounded to the
electrical apparatus. These procedures involve secondary
operations (i.e. in addition to assembling the card
30 components themselves) and significantly increases the
costs of manufacturing the cards.
The present invention is directed to solving the
above somewhat unrelated problems by providing a singular
conductive grounding clip which performs a dual function of
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operations (i.e. in addition to assenbling the card corrponergf_dipﬂl‘%gl ves)
and significantly increases the costs of manufacturing the cards. e
present invention is directed to sol vipg.the above sonewhat unrel ated

probl ens by providing a singular conductive grounding. clip which perforns a
dual function of 3 holding the IC card conponents in assenbled condition
w t hout the use of adhesives and al so serves as a groundi ng neans for the

| C card. ds,ummmingdtbnel e nicaxd Acomponentst henefavs@embie«ahgc%m%mé@n ijs..
to provide L P edel - r_described abpove an

I ncl udi ng aawnggiélPagoﬁhggPlgéeggr%ﬂfniglgggggl %ES %ﬂé% ﬁgeérg‘{(%%ﬁ%r? %’Hf t,

t he inventi oneansi fo¥r fsveatlf dardn | C card which includes a circuit board
havi ng a generally planar substrate with at | east one electrical conponent

nount ed thereon. A receptacle, including termnals, -is nounted at an
edge of the m&g—ﬁé&l}&iﬂﬂcover panel s sandwi ch the circuit
boar d g her ebet ween and Ancagbjact|, catiereftiie N0 ofacenefl iMerteicidt 26! 6o
exposed for conn ﬁtion to an a rofg'#i’ate tfé:gg el ectrical, apparatus. The
i nventi on 'coﬁ’f’g??g St e? (RRYpr P s -’fﬂv‘éfﬁl sPagfe 26ndtRei RhAFARKRE ng
clip havi ng deseribed akavien@nddnoiwdingeelinoviel asariddtcive arbunding
sandw ching t@gpcircuit board therebetween. A ground circuit neans are

In the exemplary embodiment, the invention is
10 incorporated in an IC card which includes a circuit board
having a generaliy_ planar substrate with at least one
electrical component mounted thereon. A receptacle,
including terminals, is mounted at an edge of the circuit
board. A pair of cover panels sandwich the circuit board
15 therebetweén and leave at least a mating face of the
receptacle exposed for connection to an appropriate mating
electrical apparatus. _ '
The invention contemplates the provision of at
. least one conductive grounding clip having means for
20 holding the cover panels in assembled condition sandwiching
the circuit board therebetween. A ground circuit means are
provided on the circuit board for engaging the grounding
clip. At least a portion of the grounding clip is exposed
exteriorl'y of the IC card for engaging an appropriate
25 ground means on the mating electrical appératus. |
As disclosed herein, the cover pénel_s are
fabricated of non-conductive material. The conductive
grounding clip is elongated and channel-shaped for
embracing adjacent side edge portions of the cover panels.
30 The cover panels are generally planar and include recessed
| areas at the edge portions thereof for receiving leg
portions of the channel-shaped grounding clip to maintain
the leg portions generally flush with the planes of the
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provi ded .on the circuit board for engaging the grounding cIi% 3-44 4! ?gst a
portion of the grounding clip is exposed exteriorly of the IC card
engagi ng an appropriate ground neans ongthe mating el ectrical apparatus. As
di scl osed herein, the cover panels are fabrlcated of non-conductive

mat eri al . The conductlve grounding clip is elongated and channel - shaped
for enbracing adjacent side edge portions of the cover panels. The cover
panel s are geoaer | papedsar amd ithe uﬂeefeeeeae(hmmﬁtxhenedg@t peheei ons

it ann ¢ he SoRHY SFELRIES HR R ORI R 5B 10

panel s. | nc@rs pref erred enbodi ment, one of the grounding clips is

provided at each 0pposi &€ #} dpuplnape u:%c Songi Lbhabid! 4bunkify o clip

channel - shaped groundi ng_ ¢ I nes t portron_joinng
portiofls. A &ﬁ’ﬁ%d!ﬂ s p& t Pdgh gr pection, i j;ﬂ‘l)f itge nghtP%?i‘P% forA
engagi ng t he corusst PpoEtion "BEojectst DAwaralyi bf beRedbidghe poptdeh EOkti on
is bifurcated to OVIgg ﬁle'éf ontﬁgts for quagbng 0, IET{te si des of
the circuit BESREING oFies SIFSHAR: MPAS OF < thes SRS hoRs e
sheet net al mhqoonentab&vumhi@ndsalbyfumdtor @pebdei en,paix hotthe
contact porti ggg{ y e CeRin0 i the
clip. Gher o Jects featur ﬂé %€§°gﬂ%. Q@?QghéflﬁegnE?EEQE£ PBBQB _
appar 38t - f r oRfeferapl Vi tdhedegreprding ¢ 19 is a stamped and formed
sheet metal component having a generally U-shaped cross
section, with the contact portion being bent inwardly at
'-one end of the bight portion of the clip.
Oother objects, features and advantages of the

15 - invention will be apparent from the following'detaileq
description taken in connection with the accompanying draw-
ings. ' '

—
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description taken in connection with the acconpanying draw ings.

Brief Descri tion of the Drawings The features of this |nven??0%11h38h are
‘believed to be novel are set forth with.particularity in the append- ed
clainms. The invention, together with i T3 .0obj ects and the advant ages

t hereof, may be best under st ood by reference to the follow ng descrlptlon
taken in conjunction with the acconpanylng drawi ngs, in which |ike
reference n SE{ 8k Sphd ‘ ) ] ; .!L_‘he figures and in which:
FIGURE 1 is Qh €Xplroged pe oW d n | C card enbodying the
concepts of the |nventﬂbﬁ fﬁacuneszofstthekpveutaOpewbpebtave kelbievedt he
circuit boargoand ﬁ@eezoaﬁecgéaefafemﬂim Fﬁéf@iehabftyclﬁaﬁﬂe &p 3 s

a perspective_view,of the g ndi n Is a fragnented vertical

section thrc®@hciainge e Bye PﬁbIQ?Q&%RPFn"&EEeMH%uPQﬁﬂRﬁ%|%ﬂdand

i |l usts ati ngthe sdvartayesi anaﬁwteme? b8eh@s P UEeBsEbbA; by | kafbréneé 2
top plan Vi of the

i nventi on; eﬂﬁoﬁgﬁé&g%‘%&uﬁ% T m’f&g“gﬁt h r%] "Hﬁg‘éﬁ I ﬁ‘?%{?ﬁe’é"%cal e
and parti al | yccompanyingofdrateingsa dn twhich akice i refepencei munérals
grounding cljRentify 1ike 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;
' FIGURE 2 is an exploded perspective view of the
circuit board and the conductive grounding clip of the IC
card;

'FIGURE 3 is a perspective view of the grounding.

s clip; | .
FIGURE 4 is a fragmented vertical section through

a side edge area of the IC card in assembled condition and
illustrating an end elevational view of the grounding clip;

" FIGURE 5 is a top plan view of an IC card

20 .utiliziﬁg two of the grounding clips of the invention; and
FIGURE 6 is a'fragmented top plan view, on an

enlarged scale and partially cut away, of the area of the

IC card incorporating the grounding clip.
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6 Detailed Description of the Preferred Enbodi nent - ReferrpRga49 Epe
drawi ngs in greater detail, and first to Figure 1, the invention is
senbodied in an I1C card, generally desiguated 10, which is provided as a
data i nput device, such as a nenory card, for connection to an el'ectronic
apparatus or storage device, . such as a word processor, personal conputer
or other electronic apparatus (not .shown). The data stored in nenory
ca{ﬁ_ 10_|[.é ‘[hawfpgih bptiencbecthenpeefprs Embodiment t he terninal s
within an elongated regeptacke 12 which,i u it B Cutqut
area 14 (Fig. 2) of a g??%ﬁ?#“%oﬁ?g?héeﬁt?g?ﬂggdggigkggggklgkgﬁgéép%gb-e 12
i s el ongat edt jarsk rourE Syure| 1y dihe \invention isenbedied dn anTd€ card.nal s

mechani cal | thi gqge c ' n ' Iat t
22 of o ou TONE LT eEEuhALERITA7 SALACLaTpERyIRoRTas B Hatel MR 10 °
24 ar & surf AVIiSRINt SNGY AHSBr JMEMOYY FBFG. wi FPX cigennectioR et an

| eading to IéEEtoRBES apipatiatid bpaditirdye f GeVicejyeswéhofag he word
substrate. This edge iIs C to el le, 12

oupl ed ngat t d. t

Cecept acl o [EFSFRESEEnReTSBNAL.FORPURSE, bF, PEPEF BRAEERDIY, SpkARATuS o, )
as a hteade[ aesveadleown). a pithe edatiar cstoriedar inofmemery| ecardniko is
appar at us a3 stareq..n Gl | rd ' | e.

ur poses o PnEEefPRd "8 Ctnd' diloil adbelarhbTnEhERUN Cere!
Imsantg_gare prtﬂrn!éuaga vitbinaea mlangatied receptacleclanwhigh dgeedge

east one gr. 6“5% §OLeSnrdi ' d 2 t

coupled to ]{'Poun anﬁ%égqﬂngagé’%bl e b;/%glrjggntgﬁﬁglﬁlsf gfa ;deigg.ip;{iﬁ:l e
+12.  Figure oar@ysggnerally designated 16. _ :

Receptacle 12 is elohgated and mounts a plurality

~of input terminals 18. The terminals mechanically and

15 electrically engage contact pads 20 on a circuit substrate
22 of circuit board 16. Various electrical components or

- circuit elements 24 are surface mounted on substrate 22,
along with circuit traces 26 leading to contact pads 20 at
the leading or front edge 28 of the substrate. This edge

20 is coupled to elongate receptacle 12, and the receptacle is
interconnectable with an electrical connector apparatus,
such as a header connector on a printed circuit board of

- the electronic apparatus to which data stored in circuit
board 16 is transferrable. For purposes to be described in

25 greater detail héreinafter, ground circuit means are
provided bn_substrate_zz of circuit board 16 and includes
at least one ground pad 30 and corresponding ground trace
32 electrically coupled to ground pad 20a engageable by
ground terminal 18a of recepﬁaele 12. Figure 1 shows a

30 memory card with two such grounding circuit means.

The above description of circuit board 16 is

' generally-conventibnal, except for the particular ground
means, and, consequently, the depiction of the circuit
board is not in the utmost detail. However, it should be

IR

This Sheet Has Been Rerlaced



menory card with two such grounding circuit neans. The above %lon of
circuit board 16 is generally conventional, except for the p% t?iﬁ g
ground means, and, consequently, the deglctlon of the circuit board is not
in the utnost detail . However, it should be 7 understood that electrical
conmponents or circuit el ements 24 may conpri se sem -conductor devi ces,
batteries, and other parts of integrated circuits fromwhich stored data is

transferred hﬁd’@i@t@i&ﬁt‘m Ceﬁ&éﬁf%ﬂi cginbbheﬁﬁfserdﬂ r&iéhﬁ. 9&{ éméntsC
card 10 includes a pair of,cove %‘Pﬁne S 34 and 36 which sandw ch circult

board 16 t he”8bePMEerCOMPELSE h SaMirRRANINGtOr  AaViges,gcbatterdiesn spnde
t he panel s f otiser pErts boarﬂnﬁégrateagcubhitﬁerfwneamf&h dtoéreafaash of

.the panels f n eceptacle 12,  leaving at |least a
mating face 3? %%%?%nprece éb% %r?%f cBﬂﬁ%E?FBﬁ to the appropriate
rat i ng3el ectronic appar%t%iﬂsl mﬁﬁr qaytmag‘/iqﬂrg heallercavdntet inchuvdesed
on a main ci CldiPoged d&ie!i‘ "pé:‘i@lépﬁir%{@ 36 bﬂ%hy erinxg-}H p@fféun:

descri bed hereinafter, each si'de edge 42 of each panel -
provi ded wi t ROAT, é&stét?%ﬁ%twnvw%tpm anﬂvam?riema@inghmes
"Background" 3gakhiich epates ,thwpbn&ascuaﬁu parcuit3Board 36, AT6AGOULER

nave Deen, SCRuee st o WY EILY 4F ik SAh L eS ADShebel iRty b
manuakQ asse:ﬂbpgatsdﬂreneptdcﬂemﬁb;|Inaving &t Olealstiga pmapbngsfrataeqpover
panel s ofteénge the receptacle exposed for connection to the appropriate
mating electronic apparatus, such as by way of a header
connector mounted on a main circuit board within the
apparatus. Lastly, fdr purposes described hereinafter,
1s each. side edge 42 of each panel 34 and 36 is provided with
' a recessed area 44. '
Without substantially repeating the "Background”,
above, covers, such as cover panels 34 and 36, heretofore
have been secured together, sandwiching the circuit board
20 therebetween, by the use of adhesives. Adhesives typically
‘involve expensive, usually manual, assembly operations. In
addition, for gronnding purposes, the cover panels often
have been fabricated of conductive material, again
involving increased costs. Cover panels 34 and 36, herein,
25 are inexpensively fabricated of non-conductive material,
'~ such as plastic or the like. No adhesives are used to
assemble the cover ‘panels to circuit board 16. Instead,
the invention contemplates the provision of at least one
conductive grounding clip, generally designated 50, for
30 performing the dual function of facilitating assembly of IC
card 10 and also facilitatiﬁq grounding the card to an
extraneous appropriate ground means exteriorly of the card,
such as on the mating electrical apparatus or the connector
thereof. ' |
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have been fabricated of conductive material, again involvi ngj4yreased
costs. Cover panels 34 and 36, herein, are inexpensively fabricated of
:non- conductive material, such as pl astig-or the Ilike. No adhesives are
used to assenble the cover panels to circuit board 16. Instead, the

I nvention contenpl ates the provision of at |east one conductive grounding
clip, generally desi gnat ed 50, for performng the dual function of
facilitating assenbly MoreCpexticankyalam hest |seen iin BHOUERS ng and

card 1o an exiT HEOULANIEDI6AbPolnALINY TEXTS SU! L6l erahrel dnape ko such

as on the matfng el ectri.cal rat us t th of
particul arl y‘,‘eﬁgnﬁe_él“ QQPQ#P&?Q‘&PEE"ELH d"§igghgc ganeTa J cﬁnﬂﬁ’%{g

CleingrSOl i SU_Chﬁnnelrdﬂ!apesb.éﬁidﬁtl ne arhel wghpedcannpweentcaﬂweﬂﬂ.emtly,
sener LY, 1 SERER A SRR rony, PR cRhpR, o52%, ampes
formed sheet formeld shesinenetal Acopponentsd, Asiesehformedshifhe thameel| | p
defines a paghagh L0 ChY W1AE e il gHiaR JF Qlig HSHE Rind 52 %Jmea
grounding clip has a corffact portion 56 bent war of _ bi ortion
54. The contBEt ﬁ)oPliElBﬁ |B°’5‘Fiﬁﬂc§ed t Fhfer grRuUAd 9r "311};%0?&58 Ror
e e 115 il o
32 and@gr ounG°B§G§t2@zS’q’t O{g&{%ﬁ'ﬁ??ﬁﬁ@ '&%c%&%%l? e°€r286$£?%{r:glcﬁ;
to F| gure 4, s8n ﬁmeeh&gaglngncgtmmndopads 30 on one or both sides of
substrate 22 of circuit board 16. Therefore, groundlng
clips 50 are coupled through. ground traces 32 and ground
pads 20a to ground terminals 18a of receptacle 12. | '
15 Referring to Figure 4, in assembled condition of
circuit board 10, contacts 58 of each ground:lng clip 50
‘define a mouth 60 for receiving a side edge 62 of substrate
22 in thé area of ground pad(s) 30. Clip 50 is stamped and
formed so that mouth 60 between contacts 58 has a width
20 less than the thickness of substrate 22. With the clip
being fabricated of sheet metal material, contacts 58, in
essence, will | have inherent resiliency for applying
positive contact forces on ground pads -30. |
Figures 5 and 6 show how conductive grounding
25 clips 50, in assembly, are mounted within recessed areas 44
of cover panels 34 and 36. This also can be seen in Figure

4. When the grounding clips are assembled as seen in
Figure 4, leg portions 52 of the grounding clips securely
grip the cover panels within recessed areas 44. More
- 30 parf.i.cularly, when cover panels 34 and 36 are assembled
together sandwiching circuit board 16 therebetween,
peripheral flanges 38 (Fig. 1); in essence, define the
spacing of recessed areas 44 as seen in Figure 4.
Grounding clips 50 are dimensionally formed such that leg
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circuit board 10, contacts 58 of each grounding clip 50 defigne-2a7BE h 60
for receiving a side edge 62.of substrate 22 in the area of ground pad(s)
:30. Cip 50 is stanped and forned so t4gs nouth 60 between cont acts 58 has
a width less than the thickness of substrate 22. Wth the clip being
fabricated of sheet netal material, contacts 58, in essence, will have

i nherent resiliency for applying positive contact forces on ground pads 30.
Figures 5 apbrkidnsy Bwarendpaced gewewhahglesspthan the spasing of e

ToUnted i ¢ k4 s Bt 0P, e RS, IHE g obhaiy Uipky Trdisglean

B gure 4| AeoPOFbASTS? 37, { RECHFSINITHAR| RRS" SCORWNE oF LpRPh & MRbr
B 3 ar e L e o e T bt o St g
peri pker al f?"aﬁ"b‘é Us8. (%?‘%H f) ,gr'i‘ﬁ"%@ﬁg%fiéie | ngggﬁ;ggég’cs}i%%r %ftigrégg&(;fs]’sed
ar_eﬁst ﬁgt als eI € ncfrg;ms shoenodndPigurei s 5Fighrediémadsioihaus thawed
ecessed - arsontagqeayhs OFCne 'ﬁéﬁé?%ﬁ?ﬁ?ﬁ%%%ﬁ%ﬁ?ﬁ%%ﬁ‘%iﬁ%ﬂ? o
52, securel yﬂgﬁiﬁsﬁﬁ!}b%%}eﬁﬁ’ﬁu& afo\khe %é?]é?{r‘%ﬂ and 36 together in a
Srae o Ve o qenceme samly Lo peritans o of  phen et
I R N L T e o
of the IC casel. as shown best in Figure 4. Bight portions 54 of the
clips are exposed at edges 42 of the cover panels “for
engaging an appropriate ground means on the mating
electrical apparatus or the connector 'thereof_. For
15 : iﬁstance, as is well known in the art, IC card 10 is
insertable into a header connector with the side edges of
the IC card riding within a pair of slots or channels
facing inwardly at opposite sides of the header connector.
It is known to provide ground means within these channels
20 and which grounding clips 50 are engageable. The
| engagement should be made prior to terminals 20 engaging
the terminals of the mating electrical apparatus or header
connector so that the 'static charges are discharged prior
_ to mating of the terminals. still further, ground
25 terminals 18a may be made longer than input terminals 18 so
' that the IC card also is grounded- to the mating connector
prior to engagement of the respeci:ive input terminals.
From the foregoing, it can be understood that
conductive grounding clips 50 perform dual functions within
30 the structure of IC card 10, namely: (1) facilitating
grounding of the IC card to remove static electrical
- charges therefrom, and ('2) facilitating assembly of the
entire IC card, particularly without the use of adhesives.
In addition, the grounding clips can be removed to allow
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In assenply, l.eg portions 52 of the grounding clips are gen? ﬂé‘ fé!ush
with planar cover panels 34 and 36 as shown best in'Figure

sportions’ 54 of the clips are exposed ajgedges 42 of the cover panel s for
engagi ng an appropriate ground neans on the mating electrical apparatus

or the connector thereof. For instance, as is well known in the art,
ICcard 10 is insertable into a header connector wth the side edges of the
| C card ridifd@cabshts &hBaiJ.thfieS bgt the' calr@)nains adhaintagen urasial lable

opposi te sides of the der connector. i.S.known t oy, nd nmeans
within these¥ iﬁ%nﬁﬁﬁ‘graﬁ %Fn ‘#1 2} i8S m%'ge'p%r eé'g%sng%g%abl e.

The engagenent shoul d E¢& nedd (he omdersmad nt\hctzbhengagiengipnew Meal s
of the mati n%mﬁbﬁi&&' gﬂ' oéﬂgéréﬁgéi?ich{?@fllﬁé TPOREGE Wepdrt 1Ry .H‘Eﬁn K i C

charges are discharge he _term_nals.

furthé&, grephkaiteran nﬁf—‘§tl'8& WW% ’eﬁ’@;e hPH'&Hfrnpu?hFelﬂﬁ?ﬁEﬁ'ét 18
so that the éﬁaﬁ plésalan@d léintﬂidlﬂéiﬂth,t Otnazleeﬁai-engaeenmcm qurisidemed )
engagenent of t ective inp term S e i ta 5D be
under st ood tiﬁt i&ncﬁéﬁ’%t rBﬂn é"’&“&?"ﬁ) %&? %’r% Eeg]gi% ncgbledns '\?‘\?t hi n
t he struct urtehef ilr@emrrbxio;,snam jto beéllimited tto i bhegdetadilsy piveme | C
card to rem)¥§ giﬂtl c electrical charges therefrom and (2) faC| litating
assenbl y of E8frire I1C card, particularly wi thout the use of adhesives.

I n addition, the grounding C|IpS can be renoved to all ow 10 access to
t he inside of the card, an advantage unavail abl e
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with prior 1 C cards assenbled w th permanent adhesives. It will be
understood that the invention may be enbodied in other speci¥32¥orkR

*‘wi t hout departing fromthe spirit or central characteristics thereof. The
present exanpl es and enbodi nents, therefore, are to be considered in-all
respects as illustrative and not restrictive, and the invention is not to

be linmted to the details given herein. 11 CLAI M5 1u“|“‘m“u|mmg[mm 10)
whi ch i ncl uwl rcuit board (16) defined by a gener rate
(22) with ci traces (26) and at |east one .electricél 'con"ponent (24)
nount ed thereon, a receptacle (12) including termnals (18) nounted at an

edge (28) of the ci rcupt bagy tmere Sard &195 wHich Rﬂ@‘ihﬁﬁe@‘& cKPcuit

sandwi chi ng the CI rcuit boaid bet wee eavi n east a matl.ng

face (42) ofPPREd 3 AeEiRgd oYy ?oﬂeeﬁﬁ'ﬂé&ﬂr cRFﬂ'b’%nSHBﬂFEBFPat@%U ng
el ectri cal apbenat¢$rcmhe Ciraces @s)d and udtngleagtowmbcumwﬁriwns

gf% o?relg?'hﬁ?ﬁggpeg %’%ﬁgg§59§§?or ho?g‘séngé)é}ﬁae cov )I \ell(ra{‘e 36) .

in assenbl edtebnélnﬁlgn tad natt lan cedgei t (2Bhr @ 1 itk teen,
contacts (5%oaPd, eaaaghnsatibeoqr ebverC pandlls MBA]S B@O)sarﬂm.ching the

circuit board therebetween and leaving at least a mating
face (42) of the receptacle exposed for connection to an

10 appropriate mating electrical apparatus, the circuit board '

 including a ground circuit means (30),
wherein the improvement comprises
at least one conductive grounding clip (50)
including ' :

15 leg portions (52) for holding the cover panels
(34, 36) in assembled conditioh and sandwiching the circuit
board (16) therebetween,

" contacts (58) for engaging the ground circuit
means (30), and '

20 a bight portion (54) joining said leg portions
and exposed exteriorly of the IC card for engaging an
appropriate ground means on the mating electrical
apparatus.

2. In an IC card as set forth in claim 1,
25 wherein said cover panels (34, 36) are fabricated of non-
conductive material.

3. In an IC card as set forth in claim 1,
~ wherein said conductive grounding clip (50) is elongated
and channel-shaped for embracing adjacent side edges | (42)
: _::g' of the cover panels (34, 36);
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a brght portion (54) joining said | eg portions and exposed egenipOEy of

‘the 1C card for engaging an appropriate ground nears—en—the mating

‘el ectrical apparatus. 2. In an | C capg=as set forth | n cI al m 1, wherein

said cover panels (34, 36) are fabricated of non- con SMI

In an IC card as set forth in claim1, wherein said c mnkg

clip (50) is elongated and channel -shaped for enbraci ng a Jacen sl de edges

(42) of the cover paneds (32n 3. IC c'ﬁnré |astbetrematlenﬁm shaﬂn w, 4.

In an I C cakg, t t yper 6
£'sd £ dovdi Pl FY mﬁﬂﬁ da(éﬂaa.é )

are ge-nerall pl anar n I nc rece sed ar eas sal

(42) for r Indg trecesgedor areas (X4p)of %esgri@n(ﬁdlfscl |([$2()50)fq!b

mai nt ai n th&émmgl €he meeepai-uohbuqbzw ot the Rrdwiaidlg 8 QsY)
panel 5. In_an |.C car orth,in claimd4, wher nsald contacts
Py B of ecitd nMRLRERE Eh8 bTEH: HRCIeNE | SenARakih CiHE heui

means (30) qildrkes cof cthé boaall' panels..n an | C card as set f_orth inclaim
5, wherein said contacts (58) engage opposite sides of the circuit board.
7. ~In an IC card as set forth in claimb5, wherein said groundi njg- clip
(50) is a stanped and $ernedn an IC card as set forth in claim 4,

wherein said contacts (58) project inwardly of the bight
_ portion for engaging the ground circuit means (30) on the
10 circuit board.

6. In an IC card as set forth in claim 5,
wherein said contacts (58) engage opposite sides of the
circuit board.

7. In an IC card as set forth in claim 5,
15 wherein said grounding clip (50) is a stamped and formed
sheet metal component having a generally U-shaped cross
section with said contacts (58) being bent inwardiy at one

end of said bight portion (54).

8. In an IC card as set forth in claim 3,
20 including one of said grounding clips (50) at each opposite
side of the IC card.

e

—_—
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sheet netal conponent having a generally U shaped cross sectq | tdy, sai d
contacts (58) being bent inwardly at one end of said_bight L)gojr)-frl“’l%’n l%‘%4). 8.
dn an 1C card as set forth in claim3_4khacluding one of said grounding

clips (50) at each opposite side of th% I C d. 1 I I ;
(10) which includes a circuit board (16) ha\C/ﬂ\g a eanHIIIUMIHMI“"mF
. ) g
substrate (22) with at |east one electrical conponent (24)° mbunted® t Her eon
el Udi ng ter ot nal 5. (Lo o A 0 R Dont o+ pncles
( _ end, o e ciycuit
pair of cove"!’c’%ﬁﬂeﬂgl ?‘r'TgB? %a‘iﬁﬂ\?’éﬂfﬁﬁ RIRNAF, ‘EI‘P?E’BB{&Fd???L?‘%@S\%gn,
}NQE; ?Ic gt t ge 1eaeavwdte%§aﬁﬂeaa: compbreanve! (a)elmoyidtied 3¢hereony and
ed o n;conductive,mategi.al., - ' ' t4 |

clips (50) MOBREBing, OPBBSAEE shuass,: Epl. "oppblife, cangHT) herageINANa
~incl ug ng nepecepapleo(12)| incjudingcbermipads| {183imoypfefnakseReifRd
conditron i SENIHC Uil board | WA aPBELE bECLBN IR LoD 2196 N0

clip engagi ng ground Circult mneans onh the circuit board (16). 10. In

an 1 C card asandvicbing itheccdnauit hrard Fherebeb¥ReReive grounding clip
(50) is elongated and gpaeshr a-j)fg)eﬂénfﬁvamﬁcd:a@ﬁﬂsesent si de edge

ortions (44) of the :
!Dn claim (10, ) Cosvaeird pt?g\(rae!rs &anb1§6)('341,1'36i nb%?.nlgc f_‘éﬂ;ﬁ@fteﬁftoEort h

10 non-conductive material, and ,

_ a pair of conductive grounding clips (50) mounted
at opposite sides of the circuit board (16) and including
means (52) for holding the cover panels (34, 36) in
assembled condition sandwiching the circuit board

15 therebetween, the groﬁnding clip engaging ground circuit
means (30) on the circuit board (16). :

10. In an IC card as set forth in claim 9,
wherein each conductive grounding clip (50) is elongated
and channel-shaped for embracing adjacent side edge

20 portions (44) of the cover panels (34, 36).

, 11. In an IC card as set forth in claim 10,
wherein said cover panels (34, 36) are generally planar and
include recessed areas (44) at said edge portions for

: receivihg leg portions (52) of the channel-shaped grounding
25 clips (50) to maintain the leg portions generally flush
with the planes of the cover panels. |
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wherein said cover panels (34, 36) are generally planar and ggjg EP
recessed areas (44) at said edge portions for receiving leg portions (52)
of the channel - shaped grounding clips <p§3+ to maintain the Ie ortlons
generally flush with the planes of the cover panels. JJIIIIH‘M!IMI(H“H“I' C
card as set forth in claim1l, wherein each of said ch

gr oundi.ng clips. (50) defines a bight portion (54) j oi ni ng Sai 8 Ieg portlons
(52), and including a ck#w actImo!lm 3R (cx®d pas) eu!: nfoxrthadin yedin he1pi ght

; ant !
bs M an ?‘é“?riﬁga%*‘i%?"?or 4 ' eahndofabdd) gRoundiny (SHide PI8OF'
(56) of eachdgf dight 599r3=§°b| f (B4ht éeipéap f%aiéng]ag ngovbpenst e
si des of the (82)gui hnhoaiﬂclﬁding F beﬂ&d@r Port ivh

wh h t nd for rregg%?u t:ngéé?ﬁéz
a_s

corer{)glrfgnte aﬁa\;ﬁ%’%mjggg? Q)&%ﬁédpw se ?For?'!ﬂ’tﬂ%l Fhey g5eund

portion (56)¢ G’ﬂﬂéﬁamanmv\bsz yomttlmaeciarmbt baaridbi ght portion (54).

13. 1In an IC card as set forth in claim 12,
wherein said contact portion (56) of each grounding clip

(50) is bifurcated (58) for engaging opposite sides of the
10 circuit board.

14. In an IC card as set forth in claim 12,
wherein each grounding clip (50) is a stamped and formed
sheet metal component having a genérally U-shaﬁed cross
section with said contact portion (56) being bent inwardly

15 at one end of said bight portion (54).
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