WD 99/ 08493

PCT/ US98/ 16382 PCMCI A Card with Metal Cover, Connector, Frane w th Cross
Beam and Exposed Ground Pl ate Di sposed ‘'on Connect or Field of the

| nventi on . This invention relfates generally to PCMClI A cards and
particul ar | YWQ /08493 i nproved PCMCI A card franme, connBET/BY84AEE cover
assenbly for reinforcing the top panel ofthe cover assenbly,
insulating the top cover panel fromelectrical ground 5° elenents carried
by the card, and closing the. gaps between the connector and the top :

cover panepeom 'ﬁ%ge e, ].n i lf.%m‘l
today' s | a@?ﬁm torgfcg?l‘g&édtrhgfa?%o%tc s ,Begxg av'\l./fail as - @Joupd=
eral's an
f

conput er perip r electronic products are designed to receiive

ot he
renmovabl e 10 %@ﬂ&&hﬁ rds, conformng to standards established by the -
Per sonal Conputer mory Card International Association (PCMCA).

These st andards defThisinvéntion relates gehezallyrto PEMCIAaydls yud pagtiicudaglydo an cat i ons of

the card, incluydi o\ s bhet ween,t he ard and the, port or
ot Pt wh clisHa PeRaCTAl B G050 ol iVer sssempty Kt rdipiiing 1B
factors, cal | epanéygfithd covénapsembly, insslatingihe top bovePpidel forfi letlsicalgyoube used for -

various 15 pur poses. .F%r exanpl e, they can ge used as a communi cations
link for cdnnetifnfys carried by, fhg sard, and.clo ¢ 8PS Setieen tae eQmmesterand theders ¢ o
cor por at e net Wejvébpanklne | nternet and ot her on-line services froma
wi de variety of |locations; to supplenent the sem conduct or nenory of
a personal or notebook conputer; or to store information or data for

use by the hoshgﬁéwﬂgn%%%ﬁeconfiguri ng the host systemin response to
20 informati© ored In ~card. PCMCI A cards typically
i ncl ude a subst r at éMany eftteday's taptops nodebook, desktbpcind othiet computers, &xowelbas( PCB)

carrying el ectroni ¢_conpaonent ncl.udi ng i ntegrated ci,rcui t packages.
The PCB i s att SCHet gf’%ﬁ’ﬁmgsn aggl eel?‘%g?lggf"&?%g a“’f?ﬁﬁ‘?’ieﬁ ereﬁeéw{g@f’ﬁ%?e
typically 10  devices btichrdsgconformingas standarts estmblidied Hyl thePdrsonlidunii@iterul t i pl e
contacts for electricgally 25  connecting the card to the hgst system by
way of a port Mﬁwwf%AW&MCIA)-%WﬁWUdeS a -
mol ded pl asti Celebtiadl aid piBicl'spébBicatichs df M 84, ilBlhdihg B YRérfaces between the

card and the port or slot into which the card is inserted, as well as three card form

factors, called Type I, Type II and Type III. PCMCIA cards may be used for various

15  purposes. For example, they can be used as a communications link for connecting

mobile and remote portable computer users to corporate networks, the Internet and
other on-line services from a wide variety of locations; to supplement the
semiconductor memory of a personal or notebook computer; or to store information or
_ data for use by the host sysiem; or for reconfiguring the host system in response to
20  information stored in the card.
PCMCIA cards typically include a substrate in the form of a printed circuit
board (PCB) carrying electronic components including integrated circuit packages.
The PCB is attached along one edge thereof to a multiple connector typically
including a connector of molded plastic having multiple contacts for electrically
25  comnecting the card to the host system by way of a port or slot. A typical PCMCIA
card further includes a molded plastic, insulative frame and a sheet metal cover



2 including upper and | ower cover panels enclosing the PCB and having
forward margins secured to upper and | ower surfaces of the plastic .
connect or. Wth the adoption of the PCMCI A | ow vol tage, 32-bit bus
mastering interface ("CardBus"), spurious ground |line signals and increased
el ectrical WP8UsB\ye|s were encountered. To address t hes@CHUSIHIEB, an
extra ground return in the formof a ground plate was added to the top

surface of theincindingmpyer andioiver @wvepatelpéntiosing #ie RGB\@idHaying forva@t i ng bunps

. which engage ground contacts on the host copputer. and rearwardly extending
I'eads connect eWMPM@@IBW%wM?W%%%WEe with the prior

art, in order to acwamddbstiondethe POMCTIANb® vBitags, 2UiPbtls maSteRhPinteiBee | N the

front margin of the top cover panel. A gap between the ground plate and the

edges of the c{iCariBus’y, spparions geaynd lingsignaisrand incregsed elestricalamoiso tavels weiset ween

t he cover nebn3ittered r L e | s . However,
because noggup%)%‘?t 'S 'g?‘gé%%gth?%}&ﬁl}%%%ﬁiﬂ%?ﬁ&%ﬁgfﬁg?‘?%pd&ver panel

cutout, the fr ground platswapadded tb thetopisurfark of the cameetor. (Thisgrowdipldtehgsr essed

down whi ch can nwan el ectrical contact betwee he cover  panel
and the groun du%‘?%@g PF%%E% E‘gﬁ‘(’f ‘%\?‘tﬁ?%fﬂ%“&&?‘%ﬁ% H“ij‘éfﬂ'é@é“laﬁd t he
cover panel. Muasairdly exteffinglesilsoainsatedtolgiund @ates oh tHe FEB: A REkd@Ihcand f ront

edge of the covethﬁ‘i)anel' cyt ol%t exposes some of the internal structure of
the card and, MBARCPTIOF kiR Prdgrde pcromeqodaly the; greund plate, a cutps prayidedin -

unattractipe. the front margin of the top cover panel. A gap between th d olat
REPLACEMENT SHEET top P £ap between the ground plate and the edges

of the cutout is provided in an effort to preclude contact between the cover panel and -

the ground plate or fhe ground plate leads. However, because no support is provided
for the front margin of the top cover panel cutout, the ﬁ'dnt, unsupported margin of the
cover panel can be pressed down which can cause unwanted electrical contact

15 between the cover panel and the ground plate leads, and which can also result in
damage to the cover _panel. Moreover, gaps between the rear and left and right ends of -
the connector and the edges of the cover panel cutout exposes some of the internal
structure of the card and, from a product d&sfgn standpoint, is aesthetically
unatfractive.
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3  SUMVARY OF THE | NVENTI ON Broadly, in accordance with the
present invention, there is provided a PCMCI A card structure that fully
supports the top cover panel, prevents the top cover panel from contacting
the connector ground plate or the | eads extending fromthe ground plate,
and cl oses VO3 gap bet ween the connector and the fronPCEY§WNEIB2t he t op
cover ‘panel. More specifically, in accordance with one enbodi nent
of the present SugameRiof e Invdefiiorgr ound | eads extending rearwardly fromthe

ground plate are sq shaped to allow a frane cross beam nolded as an
integral part of t?\%‘°ﬁﬁ§§¥?@°%ﬂ‘@t¢%°@'dﬁ’@““?%@%138&ma t he ground

| eads and the penmmseaa&hmam?@pbﬁme o@ér?ﬁﬁellﬁ?f& BhethfcdveR ™ O

support the forward margin of the cover panel, i1nsulate th top cover

Eﬁnel fromt hepm?mghawmwwbﬁthch&s@MBzMQ het Eack of -

e connectgor q%] e
transversetsf)englgﬂn&o#lafh%ﬁgfrog%n ?%aipe |sé§ﬁ‘o§§%%t?ﬁ%ﬁ%%%°l¥??§%s@g} %se | engt h
of the connect wmpcoveepad®). exposi ng a shoul der surface al ong the upper -
surface of the connector cent each en t he,.conn tor Laterally
spaced tabs extend:ﬁﬁr‘f‘ ﬁ%"@}' W‘Bﬁﬁ%é"‘ P&ﬁfma‘éﬂ“a?‘ﬁ g &% over panel
overl ap, and afrﬁeﬁﬁbﬂdﬁ@gioﬁndkﬂﬁeﬂﬁﬂ&ﬁgﬁ&dva&hﬁﬁbﬂ%eﬁbﬁxﬁ%u%oiﬂ&ﬁed :
connect or. WO 99/ 08493 .

PCT/ US98/ 16382t allow a frame czess beay, maqlded g5 anyintegrad pany ofithe pjastic, uwulauve -
Further o ct t?é‘% t Fal=Tolo] ) .
evi dent e P-Fug gﬁég‘gtal %ﬁg%#?%ﬁtg%wg%#ﬁgnmgg n conj unction
- with the acconbmyoﬁtgemetosupm theyforwand wiaigithof thétop cover paneFimgulate ths a - -
per spective VI p carnd cordance .th one
embodi nent of e p ?ﬂ%nvgﬁp%%?a%ﬁ%gquoﬁ” %‘ e Bvee the bagk oL o i
. conput er havi ngxe&omieetor&mrtheﬁ'aﬁie&gemjthel’wp covetianel. Moreover, the trandvie@e 2 IS an @

expl oded persp?ctlv Vi ew grtion of the front of the card of

Fig. 1 as seenPginfthserqu Plafﬁ)‘g shortened theechy exposing a shoyjder sprface glopgthst o
. subassenbl y5 of u{aﬂb?sﬁﬁcé‘ofth@&)nibmﬂmt ¥ach end of the connector to allow laterally

» spaced tabs extending forwardly from the front margin of the cover panel to overlap, -
and be bonded to, the upper end shoulder surfaces of the connector. The left and right *.
'side gaps between the connector ends and the top cover panel are thereby eliminated. - -
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conprising the front connector block and ground pl ate; Fig. 4
Is a top plan view of the subassenbly of Fig. 3 show ng the

subassenbly attached to the f.rane of the card; Fig. 5is a
top plan view of the front portion of the card along the lines of Fig. 15
4, showi ng tK@*¥¥S3cover panel in place; Fi @CTRISISN6353

expl oded perspective \{i ew of the portion of the front of the card

shown in Fig. BretRescuptionfof theDrivwingot t om Fig. 7 is a bottom
is a bottom

pl an view of the subassenbl 0] '; 3: . . Fi. 8
pl an view of the s ‘gé'gre ?%B‘i"%%?@@%ﬁﬁﬂﬁ@%%ﬂ@hﬁmsm
attached to thfoithedetdiled de&erigtih®elow when read in conjunctiéh with the actoRBhrdy@ip Pl .an

view of the front portion of the card along the Iines of Firg.” 8,
showi ng the bo Fehickanel in place; Fig. 10 is'a cross

section vigw, in elgyafisa sﬁgm-wﬁe‘; mﬁéi@fqgﬁ IEB&?@H:REI the
i nvention, as seen a ons.?ﬁre_ l'ine 10?€)€i’?n I g. ;Eand % g. 11
is a cross secwithong¢mbodiment of the presephinventtion,tabonizveitita podicniofa poftabidie card of
t he i nventi on, . J.ne.11-11 in Fig. 5.

4 V\D"’%‘%ﬁ}g&ﬁé 268t foplebcél{'ngg the car%i,

PCT/ US98/ 16332 Fig. Tistan explelieDparspectite view of 4 pretidy offles fatlofiibedi BENt S. - .
It will be evifd_en totgﬁg&kski.lled in the art that although the invention
is “descr f e d 2h¥EFR %P ef erence to an Ethernet LAN (local area

network) 10  CONMEig| xatait?wmpﬁadopeaibwsamg of the ¢ té SabhSsbibi) Si ze and
I nterface standards, the I nvention can be applied to cardS conplying
with ot her PCveemprsineshefenticomeptorileck and ground plat¢ar ds and for performing - -

et e L5 S oMb N SO AR A By ™07 7 21
cl aims are not sybassembilychttached & the frameof theca®GMCI A cards of any specific form
factor, interf ace ol:‘ig]c yﬂ%%poﬁan view of the front portion of the card along the lines of Fig.
- 15 4, showing the top cover panel in place;
Fig. 6 is an exploded perspective view of the portion of the front of the card
shown in Fig. 2, as seen from the bottom;
Fig. 7 is a bottom plan view of the subassembly of Fig. 3;
Fig. 8 is a2 bottom plan view of the subassembly of Fig. 7 showing the
20 subassembly attached to the frame of the card;
Fig. 9 is a bottom pian view of the front portion of the card along the lines of
Fig. 8, showing the bottom cover panel in place; |
- Fig. 10 is a cross section view, in elevation, of the front portion of the card of
the invention, as seen along the line 10-10 in Fig. 5; and
25 Fig. 11 is a cross section view, in elevation, of the front portion of the card of
the invention, as seen along the line 11-11 in Fig. 5.



10 Referring first to Fig. 1, there is shown a generally
rectangul ar Ethernet LAN communi cations card 10 incorporating the
present invention. The card 10 conforns to the PCMCI A Type Il (5mm
thick) and 32-bit CardBus interface standards. Fig. 1 al so shows a
portabl e hosWOeHM® er 12, for exanple, a notebook conput RCIUSEI6AE a
PCMCI A .port or slot 14 for receiving the LAN card 10. 15 Di sposed
along a front Deta il thie P Ferned T ;o, géntd he card 10 is a

connector 18 desi gnlewé]Lg be rermvablﬁv* coupled to a correspondi ng pin

connect or (not dep} tojthose art fhat githough fedveptiongs n
assi gnnent s araeseﬁmmdeﬁmﬁlﬂreréne@manmmﬁ’ &Zrabéatne%QBus interface
standard. As will be described in_greater detali bel ow, a netal

ground plate 2eommusicationseand eonfarming ie perteinsREVIEHA sig andiinterfonaistondasds, 8. 20
The ground Pl a | r array
of bunps 4 @ﬁ?ﬁ%&%‘“ﬁ%\%@ gf&@@g\%e&ég@#wfﬁgﬁﬁ%%apt ed to
teﬂgage gorlgespstanﬂanymdﬁr@pe@mmngb:ﬁ:ﬁmndssFrrmEleI?ﬁcmmmwl hter when

e car is i nse S e pl at e
suppl enent s thgl MQ‘{ t?%’ﬂ&’@@’?‘%%" Y nat e
spuri ous grounﬁI Mﬁmﬁhﬁﬁbuﬁeﬁ&diﬁb@kﬁiﬁc&ﬁ?mmoﬂf&%ﬂﬂi@mﬁéf‘onﬁhO‘“ d

25 be not ed at terms sych_as "top", "bottont upper ower
"vertical ", anfpclomdnterfacs orfunction. 5,6 ysed herein only to facilitate the

descripti of the t4 I _
bt hy RM%tﬁl&l Phefel) Ehdv)n &%’?B%{??fe%c?nq}'ue]agae#n c%t%bf ut her

evident that the card may be uséd in any orie
has parallel, p@n@mg@ionawq/l%m@nmmtmmmmmn a'mhtardl(kmsfomsel y

ext endi ng rear g, '5?@ a
I nput / out put por or reglé%w ganggggﬁ%a%{(? E%Ni]adapter
cable 32 for calspbhavgatﬂoﬂahlhhantompﬁtet(lz,tmramwlelhmekcomputer havingandar d

IgAN recept acl g:éq(;ggck conﬂefigdm%gwggm%qmc“&lgetmrk The ot her end of
PCT/ US98/ 16382 - Dispbddd alRAfioi of Mt dniversh bP16Ure R0 kN 2 standard

mal e connector such as an - modul ar pl ug (not shown) In this
“fashion, the cawaw&terMéﬁ%ﬂ@ymmwwmspmmm@m -

conputer 12t 0 giiuf i e Abi 4. THE oA x&@ﬁgﬁhﬁgmgﬁﬁj}# {5 deEt her.-n...et'_

LAN. 5 Turning now also to Fi e car S
besi des the fr 86MCIA 32-bitCadBesinterfa®, staadanhl demlblbmb‘qnbed inguentot @etailn’ . -

o) C g poReRE byt bisched o B Qlnd ey | 2o ¢
conpri si ng20ippahe grotnd plae20 ieiies gromel conthées inttle fim of 8 HAGE brrdydfPumpsie PCB 42

supports integrated circuit. .and other e]ectronic conponents, such as the
conponents 10 gﬁg’ WM@%N%%FPW‘*&“F%M@%&EEWW% ying out

t he LAN communigfsihi @fsinals withir tHERdst euhp@érlwhem%hh 15 %fly inBerfelitn EL - The
PCB 42 has a forward term nal section
slot 14. The ground plate supplements the existing ground lines and serves to
eliminate spurious ground signals (including “ground bounce”) and noise. (It should
25  benoted that terms such as "top”, "bottom", "upper", "lower", "vertical", and the like,
are used herein only to facilitate the description of the structure of the card illustrated;
it will be evident that the card may be used in any orientation.) The card 10 further
has parallel, longitudinally extending sides 24, 26-and a transversely extending rear
end 28. The rear end 28 of the card 10 has an input/output port for receiving a plug 30
30  onone end of a LAN adapter cable 32 for coupling the thin card 10 to a much larger,

standard LAN receptacle or jack connected to an Ethernet network. The other end of



conprising a plurality of conductive traces which my have a standard
spaci ng or pitch; the traces are connected to the various electronic
conponents 48 carried by the: PCB 42. The frant connector 18, nade of
nol ded pl astd c, includes upper and | ower 15 transverse rows of

| ongi t udi naMOPBROENdi ng hol es 52 each containing a cont RGTYHB/6382
receiving a corresponding pin of the male connector on the host system
Each Comwﬁaﬁ&rmmm&mwhﬂdmwﬂiﬁmwﬁlymmﬂuﬂgasmmgﬁt finger

54 sol dered to assoc e opduc |ve ace ,0 rman sectron
20 of the PCpmostlsr plug (o F'?P&‘H’éa{“‘%? x %%éf‘?i’ tgﬁaé :

connector 18 oftdl ceBpit@aR do Bé éledhigtly aft cil@\/iﬁteﬂice@%thaﬁfﬁtﬂ‘eﬁ{&aﬁs each,
with the fourtbgftsd contacts (correspondr ngﬂ?g pin Nos. 1, 34, 35 and

68) being assrlgmd ground potential. The connector 18 further includes an

upper, hor i ?aﬂé)@ . é@ t and 60, and a
rear transverse si mﬂm?éqmﬁ%ﬁt e C‘E)“ri:ctﬁgc"‘t:é'sl |nge§§m54 proj ect .
Overlying the wpmmri&rdmdéediﬁasuéﬁMQM an electranigogponent Substrite intheni n -

Ground. ol at o 28R et ChveiiR o Gl 3 mubpird Bie BRpr A0 e

extremties 69covercompnﬁﬁ§1 upper ahd lolver ¢overpapels 44 mid 4Bprespectively. TePUB 48 ate |ie

H‘_

i nwardly of the ends 58 and 60 of the connector 18 so that end
shoul ders 72 srmwétdgft}?rf%so%mmﬁa&mas TOMREREEY 18 are
exposed. Ag a' fmmg@1mmupﬂrrw%gﬁ&tqtemcmuﬂdams _
plate 20 further |ncI udes a linear arra bunps 22 (e| ght in nunber in

t he exanpl e Smmcmrwntknewﬁmwgs?hwqﬂ:#@ﬁgé@@’% gestion 69-a|
t act th f t 12.
IR A ————— e

6 Wpifthy 1he tas are connected to the various electronic components 48 camed by the

PCT/ U898/ 1638 t| on 66 Qf d,pl.ate, 20 m i ncl ude a
rear, cantil e\%%?%éz‘rr&‘% octor &’mﬁgﬁ'?fﬁl‘é‘t(i‘?er&d’l %tr’"cl‘ﬁlﬁ?@éﬁ ?rr ansver se

| edge 76 et enginsv@sirons dtmnéxmmmtaﬁrngihmeasz each contsihing heom forgr ound: -
pI ate portron 66.. As best seen in Figs. 10 and 11, the | edge 76 and

" margin75 of tWW&GﬁWﬁ?PWW%ﬁ@&“@Fﬁ@H‘%‘%@%\‘%%t% Egghthat the

. plane of the e eaiiabdl§ eREARE OhtaliTRgHBA oREN s 66 of the
pl ate 20. The M ﬁa&%&iﬁﬁft her hgg ends 80 atndg82 cgptured by

- recesses 84 an&WﬁMmMﬁwﬂw500fthe%t@é%erha‘t°n¥§lal!,@nnector
o iy OOuh P AMERC U Ral o 85O0, 113k 85 6 e
rans edge

rearwardlyfroma rear vel se edge I S apFuraIrty
of ground 20 34eqnwctsgpadnmm¢hdoﬁ&ndbonttdtse(cmmmﬂdmgﬂmpiarNosohM,cﬁSrmﬂr on,

o0, 2) 93RSt souk B 58 bl It S 1 L

| ongi t udi nal | yh@%ﬁﬂﬂpmﬁarrsm‘fatdeca &@oﬁereﬁamtawemaadafeammmww tait 94
that engages a groun E ane trace on the PCB 42. Thus,

th
conmbi nati on of &P eqndact fimgers mattn&teﬂwneawmswfwgéﬁef@a) and 't he
ground pmaﬁdnbamm&%fhedméﬁuﬁagmm ThOWEA poRion's6 -
contacts 902 may be viewed as
2 of the ground plate 20 is shorter than the connector 18 so that opposed extremities 68

and 70 of the main porl:ion 66 of the ground plate lie inwardly of the ends 58 and 60

of the connector 18 so that end shoulders 72 and 74 of the upper surface 56 of the

connector 18 are exposed. As already mentioned, the main portion 66 of the ground

plate 20 further includes a linear array of bumps 22 (eight in number in the example

30  shown in the drawings) which engage ground potential contacts within the card-

receiving slot 14 of the host system 12 when the card 10 is fully inserted. The main



15 t oget her conprising a connector assenbly that may be fabricated as a

unit for attachnent to the frame 40. The generally
rectangul ar, frame 40 conprises an integral, unitary structure nol ded
frominsul atin | astic. The frane 40 includes |ongitudinal, parallel side
rails we 102 mui ntai ned in spaced apart rel ati GFIAISPPA§I82cr 0SS

beans nhol ded integrally 20 wth the side rails 100 and 102. In this
connection, t heoftion 66 ofific groahdiplate 20 niag ks tlude a rear, ChtiléveRddmardiR45and a rear

b wn) . The f i d ils 100, 102, th f d
c1 055 beam 104 P ATban Btport EShebusnledse 1 e remminl tcgp e mowein 5 06
occupi ed by t hef HiethatPgroiaplité Bt el Ad il senMTAND ldd 1] e egPrd il ol Y

directed prgjections 108 and 110 having inner grooves 114 for
mat eabl y recei ¥argn 75of the grgundiplate §6 arejaigeddry minffset 7850 Bfat thhplapeeftbet or 18 to

secure the gon : . The cross.
beam 104 i n%l u&?gE Z%Eé’rg logv;lgé Pgnﬁeorf eonrl?lé éﬁgg? égs)ﬂi;ty%%l%tg 29‘26“%‘!?%"1%,
respectively. Bxthenbhsiegds 80rand 82 captiredby tebmsses 8 end &6 fofraakin tetondecton @8 cr 0ss
beam 104 ) J rectanqul ar .J | 4 havi a transyerse |length

equal to that 8?’“?%2“’5’3?% ?ﬁaﬁ# %@r&q%%ébfewﬁ%w% Q°e€’§@‘.d‘“$hus, the °
flange 124 has réapwgily fbin@tehty transherskdge 88 Ofthe ledge 76 i6 8 pRSalik S grdusd | N

alignnment with the ends gg and 70 of the ground pl agth?‘;?ortlon 66.
. n, €i

- spring contacts 90. In the example under consideratio gpwad gpringge 124

further hagp an comass 96 W bagidhatas M%Mﬁﬁ%@z%“%ﬁ!fé%ﬁt@&% d.rear

paral l el , transverse edges 134 and 136, respectively. ge 134 of

the flange 124 90somprises a berizanteh longitudinalily extending pretion 22 tetminatipgin 4r ansverise -
side 62 of the r f4.min tr.an nsea.sl ot, 138 between _
the flange edgg&%%gfn %gn%agﬁ%\? ordpéa}naga%’fntﬁgﬁ%gs“?‘ SeEn™h FIG 11, the
vertical thi ckeembinationtdf¢hefdommgter 12 @ndheiimgthe contaenfisgeys 5a) ukd thé grollte depth of
the | edge of fset 7 nd t he, for d rtion . of the flapnge 124 overlaps, in
the | ongit udi nﬂ”%ﬁ@@?ﬁ%ﬁ%ﬁﬁﬁ%ﬁg °|gé‘a’§€sPFB!8°P¥tW?‘3 may.be vigwed@en  t hat
- the of fset198 gogetaficonipiising @leonidetosissémbly thatiisl B ¥Bbricaidd 8s  fniftet €Nds. under

the flange 124 so that, in conbination wth the rear margin 75 of t he
" ground plate 2@%achmenidothe feme40s | osed off. Further, the upper surface 130 -

~of the flange 124 i gpapmeAi| iRl c%;,@,ﬂﬂ&% ] "“;'LHMEF of the .
mai n portion 66 of the _grou%d plé_g‘g’ , ther %#2@%#?% n aesthetically -
appeal i ng appeanadeddrom insulatingPplasti¢. r Thetfraprer4Diinoindes longie:dinalyparaiel sidacals 122 of : -

t he cross beam | o2l L Wit h ries af | ongitudinal, channel s 140

in alignment vviltaﬁé?dnlgngr ou%@gglg}%%ﬁd%oaﬁ%%?@sﬁﬁpyﬁg Yeatns mo Pﬁeﬁe‘iﬁs 3, 8

and 11, th20 homithahe side gails 10022d 402. ladhis comnestidn ahefrafié 4PRcludesadeiane d - by: one

~of the channel Scrojéégeam 104 and a rear cross beam (not shown). The frame side rails 100, 102, the - -

forward cross beam 104 and the rear cross beam define a central, open space 106
occupied by the PCB 42. The frame side rails 100 and 102 include forwardly directed
projections 108 and 110 having inner grooves 112 and 114 for mateably receiving

25  lugs 116 and 118 onthe ends of the connector 18 to secure the connector 18 to the
frame 40.

The cross beam 104 includes upper and lower horizontal surfaces 120 and 122,
respectively. Extending forwardly from the upper surface 102 of the cross beam 104 - -
is a rectangular flange 124 having a transverse length equal to that of the main portion

30 66 of the ground plate 20. Thus, the flange 124 has longitudinally extending end
edges 126, 128 in alignment with the ends 68 and 70 of the ground plate portion 66.

7



The top sheet metal cover panel 44 has a forward margin 142 including a
central, forward transverse edge 144 extendi ng between the inner edges 146,
148 of a pair of laterally spaced, generally rectangular, forwardly
projecting side tabs 150, 152. Wth reference parti cul arI to FIG 5, the
forward edgWOP288483 the top cover panel 44 has a transverg‘é"’ﬁJ 2R
approximately equal to that of the nmain portion 66 of the ground plate 20.
The side tabs mmmzlmmlﬂapmmMIMEMhﬁfathEmﬂﬁ&muﬁdﬂers 72,

74 of the upper surface 56 of .th onnect or t he ections 108

and 110 ext endPH wp&sﬁﬁéﬁmﬂﬁ%m@%gﬁgd%wg? rﬂbeedge 144
of the top co mqt SMitfined pepAliel with Bid behiDg thevedt thahsverko didé 606f tBEJages the
upper surface 120 of t e cross beam 104 and extends along the rear edge 136

of the flange ogmtor%thteakﬁ@a@etrmermtd%mn@%Bmgmléﬂymb@em to
that .of the t {;@gﬁ ﬁﬁ% t upper.
surface of the %?&982 ?ﬁ% vmltnhrﬁ% ﬁtlla tﬁ%%egmagu acsgéit%gﬂg&%lﬁg%ﬁl ange

124. Further, dpproxingtdly equal torthexdepthiof thiellaigg offdc? 78 andthe foreigrd podion pfithe of f set '
78 and the re r ound at.e [Qi.n..73,,are off the
space 139 (FI @aﬂgﬁfﬁo"gfﬁ@ m?g‘?%ﬁ"%a ‘E ﬁ.%#yeﬁﬁee‘%f%wﬁgb ®oanel and
the rear side é&mﬁtm&mmmﬁasth&ughmeslot138andthe1edge76extendsunderthe ’
9 The sheet rret coveE panel . 46 has a forvv?rd mar gin 47 bonded t‘o

the | ower surfigage 44 BYith the regraparsin, 76 ©f the sxpupd plate70ethGi « 1
exi sting RW‘sfbt%ﬁﬁ&’d’s&dGﬂ Further, the uppb# suffadd 130R¢teltRn@PRugei ated that in

accordance with the present | nvention, the ground | eads extendi ng

rearwardly fr capproximajely coplangr witk thejuppes surfice pfthe meingiortion 68 of theigroudd oss beam
to fit betwee @E’lﬂ% |Eturn all ows the

cross beam of nltléttgﬁ?rarre t'0 suppo tagstﬂ#%q’ng%égag %@Pﬁ I'nof the top cover

panel , insul ate thdlk@nnqmﬂanmedbwémmnezomﬂaomﬁgﬂwmmmms and

cl ose off the space bet t.h ear f th ector, and the forward
edge of the to?ﬁ'?"i1 ﬂéﬁ "’dwglr“i‘ §4€H’c’§ %%&Bﬂ WPAPUPE i s shorter
laterall yltsharbd;mts@onmaésﬁeehmng B, SxA09 |, the h6isbntalpudt IdTeach 26ithdt he -upper .
surface of the connector, forward éﬁextendl ng end tabs on the top cover

panel overl ap,c%F?&t%Q’é“b‘S‘NﬂbW?%° end shoul ders of the
connector. and forwafd lt%p ?&@h P44 420 b Privar s 142mcludm |Ie the .. .
een des |

present i'nvention has cri be W th referenc particu
illustrative emu&mwmwwe&gpé%mmmenememmm& 1348mfta

ntended (0 befesiulghotdd Loy SURAIHERmal briiokhe Be ARPISIH o that

those skilled YA The ary tean

20  With reference particularly to Fig. 5, the forward edge 144 of the top cover panel 44 -
has a transverse length approximately equal to that of the main portion 66 of the -~ -~ - -~ = - -
ground plate 20. The side tabs 150 and 152 overlic and are bonded to the end
shoulders 72, 74 of the upper surface 56 of the connector 18. The forward edge 144
of the top cover panel piefmbly terminates in a lip 154 that engages the upper surface

- 25 120 of the cross beam 104 and extends along the rear edge 136 of the flange 124. The
rear edge 136 has a height approximately equal to that of the thickness of the sheet
metal cover panel 44 so that the upper surface of the lip 154 is flush with the upper
surface 130 of the flange 124. Further, the combination of the flange 124, the ledge
76, the offset 78 and the rear ground plate margin 75, are effective to close off the

30  space 139 (Fig. 10) between the forward edge 144 of the top cover panel and the rear
side 62 of the connector 18. :
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change or nodify the described enbodi nents, or substitute equival ent
structural elenents, w thout departing fromthe scope and spirit of the
i nvention as defined in the appended clai ns.

REPLACEMENT SHEET Cl ai nms 1. A PCMCI A card
conpri si ng: WO 99/08493 a frame having a forward end an®CHUSI4M83er se
cross beam the cross beam being made of an insulating material and

i ncluding a forvvar(ﬂ@db&tﬁﬁdlmenmammimrdmargmmmdedmtﬁeﬁ%ﬁt rate
di sposed within ghe frane h bst e carrying eI ect ron| c CI rcuit _
el ements and im%eWW%ESP iy ¢ with existing PCMCIA cgrd; onnect or

adapted to congeipn, the card to a host system t he connector be| ng di sposed
at the forward end of _the frame and having an upper surface and a

transverse rear si déwillius beaparegintsd thetinagcasdanes with the pyesend inyestion; thet he
posi t1 oned >ac] B FRBReRAhEreahakdlf ok ol bl oide o W @50 R0 8L o
a cover i ncl udframge erosscheam dofit between ithei goapnt] hend$ sralrthe cover. Jhixdh hih allowshe t op
the cross beami of the frame to support the forward margin of the top cover panel,
insulate the top cover panel from the connector ground elements and close off the
space between the rear side of the connector and the forward edge of the top cover
10 panel. Moreover, the ground plate has been shortened laterally thereby exposing end
shoulders along the upper surface of the connector to allow forwardly extending end
tabs of the top cover pa_nel to overlap, and be bonded to, the end shoulders of the
connector to close off gaps between the top cover panel and the lateral ends of the
1§ ~'While the present invention has been described with reference to particular
‘illustrative embodiments, the scope of the claimed invention is not intended to be -
restricted to those embodiments. It will be appreciated that those skilled in the art can -
change or modify the described embodiments, or substitute equivalent structural
" elements, without departing from the scope and spirit of the invention as defined in
20  the appended claims.
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cover panel having a forward margi n supported by the upper surface of the
cross beam the cross beam of the frame being interposed between the J
forward margin of the top cover Iﬂmmnﬂmmstrate and

a transversel extend| ng ground|mn€ul r surface of the

connect or, é #hd plate includiig &t Yeast *one rear waROTUSBVEBRCt i ng

ground’ cont act coupl ed to the at | east one ground trace on the substrate,
t he cross beanWtat IsiQlaifnedTse bei ng i nter posed between the forward margi n of

the top cover panel and the at |east one ground contact. 2. A
PCMCI A card, as defined in cllaim11, in which: the forward
margi n of the top cpver g)p@ﬁbﬂ@ﬁhlé&gﬁn&g orward edge; . t he
ground plate includes a main portlon and a transverse | edge portion, the
naei n portion including #&framgha d%@lmlcmssbmﬂmMs

rearwardly of the rﬁ?{n gﬁn% O%‘E&d edge portion of the
ground pl ate being offset If ?r‘%%n%%é‘? Ion 0 he ground plate in a

direction toward the subsubmmspostdmﬂunﬂ)eﬁ'ame,thesubstratecarrymgelectromc
AVENDED SHEET t he cross beamincl udes a
forwardly directed ‘f“f“&’f’i&‘&“‘mny. ng the offset |edge portion of the ground

plate, the flange ‘the |aad@Rcoidaba tedtinéds thec@ito M Bé0bydtert, tHe'tomitefornd

plate closing off the s ace betvveen the forward edge of the top cover panel
and the rear side of rward end of the frame vingItEPSvErseteara s -

has & thi cknees Suba aa‘%é’.@gﬂ‘;‘%‘a%% cleticaly coyplil 4 BB bl ' P T ange
havi ng an upper sur¢mﬂmthhﬂbmt§tthﬁﬂﬂnmsmwﬂbmﬂgpompmdﬂmémce of
the main pﬂ{t lon of tﬂgwgﬂf{é%&rsﬂeoﬁhecomector and
a cover including a top panel overlying the frame and substrate, the top
cover panel having a forward margin supported by the upper surface of the
cross beam. '

2. A PCMCIA card, as defined in claim 1, in which:

the cross beam of the frame is made of an insulating material and is
interposed between the forward margin of the top cover panel and the
substrate.

3. A PCMCIA card, as defined in claim 2, in which:
the connector includes an upper surface; and
the substrate includes at least one ground trace;
and in which the card further includes:

5 a transversely extending ground plate on the upper surface of the
connector, the ground plate including at least one rearwardly projecting
ground contact coupled to the at least one ground trace on the substrate, the
cross beam of the frame being interposed between the forward margin of the
top cover panel and the at least one ground contact.
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4. A PCMCI A card, as defined in claim 3, T which: t he
flange has a rear transverse edge of the top cover panel
abutting the rear transverse 3”'”"'[ &"mﬂﬂ 5. A PCMCI A
card, as def.ined in claim4, it wh e forward edge of
the top covWP9¥8M® | ncludes a |ip, the th| ckness of the ‘T‘T"ﬂ’sﬂﬂ 3%
substantially equal to the height of the step. 6. A PCMCI A

card, as defined ia cl aAIIPCMCIjArCahd;Ihs:dtﬁnedinclm'm3 mwlnch:the connector has a
transverse | ength; round glae %:fa, tras erse |length

Fess than the transvers °f°é¥‘i§}'flltf'5‘65m?ﬁ@gt98r?ﬂ‘é°6 d shoul der

surface al ong each end tﬁég&; ﬂ&?%l\ﬂ%iﬁﬁiﬁp@fnohhﬂdﬂﬁiﬁ&%‘r&a&d eand
the top cover panel inclu pair_ of laterally spaced, forvvardl y

ext endi ng t abs, eaewn%tshmpwﬁgmwdeaar%mﬁh@mem@oaﬁxmng

connect or. remzr Bt &ogﬁ&td? ungh Whi ch:
the cross beaminc fthwer s@??ﬁ%e avi ng at ?ee%ogt% o‘ﬁlﬂﬁ%ﬁgl tudinally

ext endi ng sl ot forphta(hemglo@etiroptﬂlemnpommhéﬂamwdplatmedge«bnnd cont act .
AMENDED SHEET A PCMCI A card conpri sing:

a frame including ?"f"b‘!%&?‘ﬂ’%“&ﬁd an i nsul ative transverse cross beam

a subst ra]t e di sposed wmllacjgsgﬁmfmmsafdiwmm;hﬁieéﬁdﬂmfgawﬁmtﬁé ectronic:
circuit elenents an udi n round trace onnect or
adapted to connect © &%Péﬁ?m‘g’%‘ﬁ‘(ﬂf’ %meﬂﬂge:&%ﬁgem%é%@edl sposéd
at the foggard end Qf mafph SRS BoRidpIiISUbESE G0 fHedpdcd bARBELRE fiwhid g :

of the top cover panel and the rear side of the connector.

5. A PCMCIA card, as defined in claim 4, in which:

the flange on the cross beam has a thickness substantially equal to the
depth of the offset, the flange having an upper surface substantially coplanar
with the upper surface of the main portion of the ground plate.

- 6. A PCMCIA card, as defined in claim 5, in which:
the flange has a rear transverse edge, the forward edge of the top cover
panel abutting the rear transverse edge of the flange.

7. APCMCIA card, as defined in claim 6, in which:
the forward edge of the top cover panel includes a lip, the thickness of
the lip being substantially equal to the height of the step.

—
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substrate, the connector further having a transverse rear side, the
connector further includin avi ng at | east one ground '
contact projecti ng rearwar&'ﬂll I“Igf]“'ﬁ“ﬂ' de of the connector and being
el ectrically coup tmace on the substrate, the cross beam

i nsul ating ‘Vﬂé”‘!’é‘ﬂ cover panel fromthe ground plate conPGEUSH

a cover including a top panel overlying the franme and substrate, the top
cover panel having.a fdrPeMd:IAbiramvleﬁmﬂhg/clmsgmdwhrghnargl n, the insulative
cross beam bei ng interposed bet\ﬂ\xesen t he fo rd margin of t he top cover
panel and the subst r at &2© connecior has agransversg il A card, as defined in claim

8, in which: megrouﬂd%tél%%&ﬁkvﬂﬁé&hﬁthﬁssfhhﬁﬂfe%n@%ﬂengﬁne'
i ncludes a forward edge; the ground plate includes a nain

portion and a trar@mv@enmgedeﬁam@ﬁshelﬂ@rﬁw%epl@mwm theNOPEr a rear
margin, the Iedgedﬁﬂ% ngqrearwardly of the rear side of the
connector, the | edge portlon 0 the ground pl ate being offset fromthe m;ln

portion of the ground mlmcowaand]mdudmgmpmmfdatd‘aﬂmpamdbmwb’ and

t he cross beaminc I recte e erI e offset.
| edge portion of tﬁ‘g""g?‘ Sﬂ’ ye[ﬂgfgl o ?P?and t he
rear margi n of the ground pI ate cI05| ng off the space betvveen the forward
edge of the top cover pan&M and the rg&r si de f the connect or.

- 10. A PCVCOI A card, adh BEMGIA gand asde ‘%"lafnh AP Wljch: " the
flange on the cross beah 48 tRath HehliBESBwerfisthd Habins bitefblel L0 the depth

of the offset, the flange having an upper surface substantially coplanar

with the upper surloagindufally petending slqs forrecsivingfa portiondf theratilepst qneground

11. APCIVCIAcar&mm@E defined in claim210, in which: t he
fl ange has a rear ansverse edge, the forward edge of the top cover panel
abutting the rear transverse edge of the flange. 12. A PCMCI A

card, as defined i TO.Cl aA%MCIAIcgrdV\th%plsmg
a frame including a forward end and an insulative transverse cross
beam; _ , _
a substrate disposed within the frame, the substrate carrying electronic
5 circuit elements; -

a connector adapted to connect the card to a host system, the connector
being disposed at the forward end of the frame and having contacts connected
to the substrate, the connector further having a transverse rear side; and

a cover including a top panel overlying the frame and substrate, the top

10 cover panel having a forward, transversely extending margin, the insulative
cross beam being interposed between the forward margin of the top cover
panel and the substrate,
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the forward edge of the top Mnel imctudes a |lip, the thickness of
the lip being substantially e , ¥ @kt | of the step. - 13.

A PCMCI A card, as defined in fuu"”"'"'"mmﬂmﬂ ' the
connector has a transverse lendth® t ® s %" ©  the ground plate has a
transverse WOIYP#93 ess than the transverse | ength of the RIHRABE o
define an end shoul der surface al ong each end of the upper surface of the
connector; and 11. A PCMCIAind, asclefinad\ie clajpat®; in which:udi ng a pair of

| ateral |y spaced, for dl y ext.ending tabs, each tab overlying an end.
Shoul der surface on th %%ﬁ%lﬂaﬁ“gmém"fn‘.‘“% A PCMCI A card, as defined
in claim8, in which: theconnector includes 4 SOud FI&6 hdixyat l6astlone gfoudd | ower
surface having at | east one longitudinally extending slot for, receiving a
portion of the at fomiastProjsetingrepnwardly S therear side of the conngetor and keipg\r) A car d

Compri si ngy electrically coupledith &8 giduhd Gradel iR dubgilattsl idGrds béafar d end and .
a transverse cross beam a substrate di sposed wthin the
franme, the subst r ainsulatingthe top ceserpanelfiine theigravnd platsi conteets.s ; ' a

connector adapted to connect the card to a host system the connector being
di sposed at the forward end of the franme and havi ng contacts connected to

t he substrate, thelZonnkPCMCIAcaid)esdefined inglaim i hjin whichace and a transverse
rear side; a ground te carried by the top surface of the
connector, the ground &%@Wﬁﬂ%%ﬁ?%ﬁ%Bﬁ?@ﬁ?&“ﬁf@&i ®on the
substrate; and - the ground plate includes a main PorftioH Biid 4 PalsvidicNedgd t Op panel,
the top cover panel having a transversely extendi ng forward edge, the

forward edge of t hportiep thegnain pertiprinclyding g reap marsin, theJedgg pertipn gxtending |
transverseg rear Si pe‘?aﬂﬁrgl ot ' rearwardly
ext endi ng 5|oort i on, the &gﬁ%‘ggéragggécﬁ%es&ggam %Hngfé?#e&%%g:%e%ﬁgxtendi ng
portion of the groplatheingtoéfset fiom themhingponijoaofthe gtoneé platetiza flivectien d edge of
the top cover pane n thggu%sh'ate' and _
- the cross beam includes a forwardly directed flange overlying the
offset ledge portion of the ground plate, the flange, the ledge portion and the

10 ‘rear margin of the ground plate closing off the space between the forward edge -

of the top cover panel and the rear side of the connector.

13. APCMCIA card, as defined in claim 12, in which:

the flange on the cross beam has a thickness substantially equal to the
depth of the offset, the flange having an upper surface substantially coplanar
with the upper surface of the main portion of the ground plate.

14. A PCMCIA card, as defined in claim 13, in which:
the flange has a rear transverse edge, the forward edge of the top cover
panel abutting the rear transverse edge of the flange.

15.  APCMCIA card, as defined in claim 14, in which:
the forward edge of the top cover panel includes a lip, the thickness of
the lip being substantially equal to the height of the step.

13
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rear side of the connector. A-PCMCI A card, as defined in
claim15, in which: d edge of the top, cover panel
I s supported by the transveﬂlﬂwmﬁw he cross beam being i nterposed
bet ween the.forward edge of c panel and the substrate.

17. A PC\WPA8493, as defined in claim 15, in which: PCI/USI86382 e

connector has a transverse | ength; the ground plate has a

transverse |length mlortﬁernchxheastxkﬂimamlEmwﬁc&f'the connect or,
t hereby defining | ateral I% d apart end shoul ders on the top surface of

the connector; and tor HEnsyssedenglE panel includes a pair of
| aterally spaced formqﬁgﬂ,,@ﬁﬁ@%wg%el he*%g%gd%f' covering
as define g

one of the end shoul ders. | A card in claim

15, in which: ofthewmectorttméeﬁmeegndybaﬂﬂmeebnaeﬁcbmmhyum endi ng

fl ange havi ng a Io%%: %11 the rearwardly extending
portion ofgthe groun %ﬁ"{'e extends rearwardly along the | ower surface of
t he cross beam fl ange. the top cover panel including a pair of laterally spaced, forwardly

AVENDED  SHEET extending tabs, each tab overlying an end shoulder surface on the connector.

17. A PCMCIA card, as defined in claim 11, in which:

the cro;ss beam includes a lower surface having at least one
longitudinally extending slot for receiving a poftion of the at least one ground
contact.

18. A PCMCIA card, as defined in claim 10, in which:

-the cross beam includes an upper surface, the top cover panel including
a forward edge engaging the upper surface of the cross beam, the cross beam
thereby supporting the forward margin of the top cover panel.
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