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ELECTRONI C CARD Background of the | nvent I on
1. Field of the Invention: The present invention relates to _
el ectroni c YA nd nore particularly to exterior shells WVS%’GW car ds.
2. Brief Description of Prior Developnents: Electronic cards are

wi dely used, especially for adding capacilty and/or functionality to
personal conputers. The Personal Conputer Menory Card I|nternational

Associ ation (P MCI A has establ i SHRECTRONEC GARDr such cards, and has 10

categorized themas type I, type Il and type Ill cards.
Previ ousl y cards have enpl oyeBackgeoursd iofitiie Invemtish and/ or adhesi vel y

fixed to an |nterrred| ate frame and covers | aser wel ded or
ul trasoni cal by wofield ofthe Invention: r Themresentdaventipnyelaesto shi el ds

h f d, t th th f Ho th 15
difiicul e elssz%ém%ﬁ%réﬂcf A o N el
gty :g B! P BARE ddstiidion WITHAIDRIAASHAL | HiESRMENaY ¢ P
therefore, awﬂﬂﬂjﬂ sedl, 85p&ligin) fd?@d‘dﬁ@%ﬁp&‘ﬁ'tfﬁnﬁ‘/@f %&é’&lﬁ&g\f ment i oned

nv

difficulties. Sumrmary of the | ntion

The el ect ronpcrsoaaﬂcoﬂnpttiters Ve Personzd Qoniseter Mexmohy ©hrd iThedtnhtional board
I nt er posed between card shiel ds havi edges. Tabs on the edges of .
one shield ehg%fg%a%%é%%gmd ﬁlqsr@t@a’g&qﬁ stamelapds &9t sithecardshdoguaes

dit ded, Al I/ O t ded 25
v Shout "1 ScilPRERed BN R e, Sabe i S e et S Tont 1 9OV
The el ectronic casd Q%hﬁ%&%li cQ)fng‘ Qﬁﬁk? hgg@ﬁgd/orcomrl ses a

printed circuit board Interpose car edges.
Tabs on the adigesdvelf ford tohireitepneaite fRERS 588 &Neishfas@ﬁ' gR1ddd bpe

ultrasonically welded together. More recent cards employ metal shields

that are directly fixed together, without a frame. However, there are

16  difficulties experienced in having such structures maintain sufficient
rigidity to withstand flexing, bending and tension forces which would be
expected to be placed on it in the course of ordinary use. There is,

therefore, a need for an electronic card which avoids the above mentioned
difficulties. |
20 Summary of the Invention
The electronic card of the invention comprises a printed circuit
board interposed between card shields having edges. Tabs on the edges of
one shield engage recesses on the edge of the other shield. Adequate
rigidity is thereby provided. Also included is an I/O connector grounded
25 without a separate ground contact and shielded over its length.
The electronic card of another embodiment of the invention
comprises a printed circuit board interposed between card shields having

edges. Tabs on the edges of one shield engage recesses on the edge of the
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2 other shield. Adequate rigidity is thereby provided. A frane bar
i's Lnt erposed between the shields. Also included is_an I/0O connector
grounded \WOBHMSla separate ground contact and shiel ded BGEFSI&36P ongt h.
Brief Description of the Drawings 5 The invention is further
described with reference to the accdnpanyi ng draw ngs in which:

Fig. 1 is an exploded perspective view of an el ectronic card of the
present invention; Fig. 2is perspective view of the card

shown in Fi g:thqr shigld. Adeqmatg, nsldllfé’ lﬁrthémlafrg@}’ldfr@mﬁcffamﬁé?%ﬂéa incircle
[11 in Fig matlcy | ustr |onsof

vari ous vvayénﬁ‘fpﬂfﬁ% Repreen EShield ‘&l(sar g PﬂnF‘ﬁ card
|1 ustrated I ) thd mthnayt Q 268%%95_ (g.éna ﬁangaé:t anvc\f éﬁ'eﬂi td{]&feﬁ'%ﬁoﬁn%ht he

pr esent i nveh are respectively ar-expl oded

perspective VI ew of an 15 prief DeseiaptiyH 8¢ thE Dialfins t he card shown in
Fig. 1 and its acconpanyl ng universal grounding part and the
| / O conngct or i NThe invention ishirther tdesatibhadewithl refierennditoghpart i s engaged;

Figs. 6a and 6b are respectively an exploded view of an alternate
| / O connect @ccampaayingdravingsdnavbiglnate |/ O connector in which its 20

grounding part is egpéqg]%p&@@d'ep@erspectwe wewqis an eggl@lcdggrdogtrﬁpectlv_e

view of an alter 8 Fig.
8 is a perspecti alternate shield rrenber whi ch may
be used with the%?;%rft&ig% ‘e shown in Fig. 7; 25 Fig. 9 is an
expl oded perspecirye vd %e@ép&rﬂwalvﬁaﬁmme RaRL thﬁﬁ in F1§ enbodi ment
of the card of the present invention; 0 is a bottom

per spectlidve vi ewFig. 3 ieanandarged Figw 09,1:he area in c1rc1e III in Fig. 1;

Figs. 4a-4f are schematic illustrations of various ways in which the
tabs and recesses in the card illustrated in Fig. 1 may be engaged
within the scope of the present invention; _
Figs. S5a and 5b are respectively an exploded perspective view of an

15 I/0 connector used in the card shown in Fig. 1 and its
accompanying universal grounding part and the I /O connector in
which its universal grounding part is engagad;
Figs. 6a and 6b are respectively an exploded view of an alternate
I/O connector and a view of the alternate I/O connector in which its

20 grounding part is engaged;
Fig. 7 is an exploded perspective view of an alternate shielded I/O
receptacle;
Fig. 8 is a perspective view of an alternate shield member which
may be used with the I/O receptacle shown in Fig. 7;

25 Fig. 9 is an exploded perspective view of an alternate preferred
embodiment of the card of the present invention;

Fig. 10 is a bottom perspective view of the card of Fig. 9;
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Fig. 1 1is a-top perspective view of a card shield used in the card

shown in Fi g.W@%8/20451 Fig. 12 is a detailed view of PETESIINEE W t hi n
circle XI'l in Fig. 11, Fig. 13 is a detailed view of the area
wth circle XIll in Fig. 11; 5 Fiag. 14 is a detailed view of the
|/ O connector used in the card connector shown in Fig. 9;

Fig. 15 is a cross sectional view through an engaged | atch;

Fig. 16 is a cross Eigetlilais & tnpopeyspeive viexMifl a cardshield Gisednd the card .
Fig. 17 is a cross sectiqgn through XvViIl - XVIIl in Fig. 16. 10

Fig. 18 is a top pl 3ROWndwRig- % shiel d used in another preferred

enbodi nent of the d.af. th esent inyention; ... . . Fig. 19 is a
si de el evati onal vflg\rﬁ'& ?%3%‘%%18331%8 ¢ ATeg yithfmcircle Xl in Fig" 115 g 20

is an end view of t shigl #39 I i e . Fig. lis an
end view of the entire ?al‘r§ ¢ |cﬁﬁn‘%ﬁ%§tg%%;‘ga%tg ﬁ%cwxmmﬁghiéfd shown

in Fig. 185 Fig. 14 iSid0detafed Sidw bPPhdt AD c¥haweRk 1ieahhalhd &gqd in
anot her preferred enbodi mrent of the card of the present

i nvention; connedtprsh@8niin Fig.s9;de el evati onal view of the shield
shown in Fig. 22 Fig. 24 is an end view of the shield shown

in Fig. 22; 20 Fig. g5s apeross sgctiepalyiew threweghanengageddatebed in

anot her preferred . . enbodi t of C .of _the _present

i nventi on; Fig. 1pjiga ‘f@sﬁgeﬁnﬁn‘g&r%@ﬁdﬂg{/ﬂ\hﬂe@ﬂo 6y &Bdshi el d
shown in Fig. 22, pmie. 17i IsBeti ' eals \_/i)gyyg heqghi el d shown
in Fig. 22; e llsziag?roggsigcsug[%% pegspec Lﬁ&eﬁl ié\%’ of the
shield shoth in Fi grigl88 is2btop plan viEwdf a2hitRl ased il aheatkr\prewreéd t he area

within circle XIX in Fig‘. 28, Fig. 30 is a bl a_nk from which
t he shiel d shown i retEpgdimenthefithisecard of the presentdnuémtiony ed;
Fig. 19 is a side elevational view of the shield shown in Fig. 18;
Fig. 20 is an end view of the shield shown in Fig. 18;
Fig. 21 is an end view of the entire card which makes use of the
15 shield shown in Fig. 18;
Fig. 22 is a top plan view of a shield used in another preferred
embodiment of the card of the present invention;
Fig. 23 is a side elevational view of the shield shown in Fig. 22;
Fig. 24 is an end view of the shield shown in Fig. 22;
20 Fig. 25 is a top plan view of a shield used in another preferred
embodiment of the card of the present invention;
Fig. 26 is a side elevational view of the shield shown in Fig. 22;
Fig. 27 is an end view of the shield shown in Fig. 22;
Fig. 28 is a partial perspective view of the shield shown in Fig. 18;
25 Fig. 29 is an enlarged view of the area within circle XXIX in Fig. 28;

Fig. 30 is a blank from which the shield shown in Fig. 18 may be

manufactured;
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4 Fig. 31 is an enlarged view of the area within circle XXXl
in Fig. 30; Figs. 32a and 32b are views of alternate é)ref'erred
enbodi nent Q1820451 tabs and recesses respectivel FCT/US714363 Fig.
33 is a detailed perspective fragnented views of the frane bars: 5

used in the card of the present. i nventi oft; Fig. 34 is a
perspective view of the entire frame bar shown in Fig. 1; Fi gs.
35 - 38 are side and plan views of portions of the card; . Fi gs.
39 - 42 are vari dug %gﬂga@c@m@@eén\aewaféhﬁtaréaw&w circle XXXI in Fig. 30;

Il lustrating the _gssenbl f,the frame in.the shield; ,10 ) Figs. 43
- 46 are various FSB%@%%“@ Freevisws of lieraptaprafered gebodiments of oy o
of the card, | A7 = e perspective illustrating various
parts of the car &';abs and éc83ses ‘%3865%" s a side and top view of the franme

support on the bask 98 is a detailed perdgtRti¢e WapthdiRt¥d vadWs dbthe frame bty 53

is a schematic viewillustrating a torque test of the card.

Det ai | ed 8Descr i ptused iof thehearlr effthe pedsdmbiotdendons Referring to
Figs. 1-3, the PCB assenbly consists of the netallized receptacle I1/0
connector 1 at ortigedd iaadarspedyepuewafghe pgroframe bamhemvpe%g} )L

S o AR SRSty i % Y
housi ng, si nul tar}ggy.ség_q‘(r% é&%s‘;m§1€ex§?gggﬁéagg Sgggg#aq{%h‘gg‘gs bott om

of this housing. each the two To ey en connect or

2, top and bot t oqigtheieRsthedsBedibip of Bsatrathd WPtHESIEERBS 6. The 1/0
receptacle is described in detail hereafter. 25 The top and bottom

card shi#l ds 7 arkig8. 43 e 46darmt varduspampamdjsdgé views illushedingretraduseg.
stainless steel. Over a substantial length of the shield, at one side
are preferably pdarsuPEErs §abaced, | ocat edupstanding tabs 9,

Figs. 47 - 51 are perspective illustrating various parts of the card;
Fig. 52 is a side and top view of the frame support on the back of
the coding key; and

15 Fig. 53 is a schematic view illustrating a torque test of the card.

Detailed Description of the Preferred Embodiments

Referring to Figs. 1-3, the PCB assembly consists of the metallized
receptacle I/O connector 1 at one end and the 68 pos MTB (MICRO
TRIBEAMT™) receptacle connector 2 at the other end of the board. This

20 connector 2 has the two coding keys 3 and 4 integrated to sides of the
plastic housing, simultaneously an upstanding ridge 5 on the top and
bottom of this housing. On each of the two coding key ends of the
connector 2, top and bottom surfaces, are also located two recesses 6.
The I/0 receptacle is described in detail hereafter.

25 The top and bottom card shields 7 and 8 are identical stampings of
sheet metal eg. stainless steel. Over a substantial length of the shield, at

one side are preferably periodically spaced, located. upstanding tabs 9,
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and on the other side at sane | ocations and periodicity appropriate
recesses 10. In addition, at the front side 13 of a shield are |ocated two
fixation tabwolspodshi | e at the rear side of each shield arecersemszeon )
portions 12 which are perpendicularly bent to be flush with in front of the
5 netal shield of the connector plug openigng of I/O connector 1. Such a
per pendi cul ar bend results in an inproved aesthetics and al so prevents

an openi ng between 1/0O connector and shield and prevents what is

known as a "snahé onefifecsthenfsideat samnd luitichohh@ \Weriddidty RpPRPrizaxi al
positioning of the PCB assenbly. 10 When the two card shield
hal ves 7 and gregeesgsoi®t ilorasidlition) atothediront sidet kévaf d shialt aot hecated etvoon

ei ther side of_the PCB@a ien‘gl:ﬂ)é, the tabs, 9 and fixation tabs 11
cooperat e yvithf"’&?:?ﬂ)‘%}%it"tl 3 pUeileidted ek sikle ofraghastgeld are exdepsioni vel y, to
onl y one 1 ab PO ER HRGK k¥ cRBAElarl e fo b Byshavith dn Bt thee
force to reg a'ﬂe&ﬂ%ﬁé@oﬁﬁ%&c?&ﬁﬂﬁg%ﬁﬁﬂé 3t/ Whnbtdr 1. %ch%)’

notw t hst andi ng the nmechanical flexure/tTerision it is subjecC

during appli capérpendicilhpbenBuesult®id b8 ieffroo¥dReEtRficR dril Alsb\te¥ehf 9
nunber of tabs and recesses evenly spaced over the assenbly |ength on

bot h sides, s opEeig Pelgiatntly otonnestor sedishjeldandpraventewdeit isn 20

et on’ t abe. SEROVRES & SSEa SRiacoritBe chrdmitiis AIAERG BB SrOm Afboy

et ween t abs C st ! sult,

there can be CE i on- i t card shields on each other and with
Aol i Rintieehiy

t he recesses ousing o B connector 2. These i ndividual

friction figrces canwhenahBateashrl%HARRAVEAY Qrd8i5E P%Eiﬁd?ﬁdrﬁﬁﬁ&%d%

di mensi on/ shape of the tab/recess cooperating together to formt
nmechani cal st riostardesachosthex anpt en eithes isitir ofighet PEB Sastindly Aheftaba® 9 in
Fig. 4a, frictional engagenent between the tabs and recesses can result if
and fixation tabs 11 cooperate with oppositely positioned recess 10 and 6
respectively, to obtain a final card assembly 14 shown in Fig. 2.
Ordinarily if only one tab 9 cooperates with one ﬁroperly positioned
15 recess 10, the force to retain the card assembly structure intact (see Fig.
2}, notwithstanding the mechanical flexure/tension it is subjected to
during application, is low. Due, to the employment of a relatively large
number of tabs and recesses evenly spaced over the assembly length on
both sides, sufficient rigidity of the assembly can be achieved. In
20 general, there can be, and usually is, a true-position mismatch-match
between tabs and the recesses, due to stamping tolerances. As a result,
there can be a friction-fit of the two card shields on each other and with
the recesses 6 of plastic housing of MTB connector 2. These individual
friction forces can be enhanced by appropriate choice of the relative
25 dimension/shape of the tab/recess cooperating together to form the

mechanical structure. For example, considering the Section A of tab 9 in

Fig. 4a, frictional engagement between the tabs and recesses can result if
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6 the tab is | onger than the recess, as shown in Fig. 4d, the tab is
tw sted + (Fig. 4e) or the tab is curved (Fig. 4c). In addition,

several optwebgdisy | atching the tab in the recess acgugmassnted in
Fig. 4b and Fig. 4g and 4c and 4h, wherein a latch 9a, either
centrally located or fornmed on one end of the tab, by a sheared
portion, latches the tab in the recess when fully mat ed. The ~

obj ective of the latching arrangenents is to withstand the mechani cal

forces and hahd t5Bgs 358 %%Eesﬁ%télﬁfwr?m £4. 4<§ th@ tab is twitggent

substantially flat netal sides card assenbly to al appropriate
contact wi t h (Rigg1e) bt thenilees c@fveaquigarzmnt 18 lediditiorot sawbpuéﬁs\mr ch the
PCMCI A card needs to fit. The 1/ 0O connector is shown in Figs.

5a and’ 5b i n latehing ithe itgb i dlae recess arclmtesqntadtmd“lgs‘*bam‘.vﬁlg 4 aanmbl4cof t he
top and bottom Iastlc walls 20 to all gw the entr fromthe rear (PCB
side) of two gfb»erﬁ@sa Rteh 98 Gither centraﬂyamitz qsafy Ormgd iomvere epd
projecting | a and .24 and ends In the fin

Pobnbl edScontitht SAPL RE & SHOARER PoSRar RS ep PribeiBehe wheBTully, o ¢

pl ug connect Féé@iv@ e0ds 25
and 26 are p?felas‘és%ldog%@%e u%éléé%%ﬂ%év:\er %Flg{eg\seggé gon%r'{%s the

conpl et e t he thedtdnigabforde< andémid oite aksearyblyeimtadiiesrothew opdalis3pri ng
menbers are connected to the ground track on the PCB at two connector 20
ends by rivetpresent $1hb$tﬁh¢iﬁély%hé§n@fﬁ4 sides of card ass@abér td allowo Figs. 6a -

6b, anot her enbodi ment i s shown in vvhi& one . net al eice is inserted
over for the atp&aoaﬁat%?%# 2iEZOYRA |confRet of eqm?%‘&&b?ﬁ’é 8ot plepwn)
connectong T \ ment, being not only, is one
part nee ed Qﬁh’t%ﬂ dl‘ﬂ c{a?{i%e%lﬁéﬁ %Sxtends over the total

The I / O connector is shown in Figs. 5a and 5b in which it is shown
that plastic is removed at ends of the top and bottom plastic walls 20 to
allow the entry from the rear (PCB side) of two metal springs with legs 21
and 22 having inwardly projecting latches 23 and 24 and ends 25 and 26.

15 In the final assembled condition the latches 23 and 24 contact the metal
shield plug connector 18 of assembled I/O plug connector while the ends
25 and 26 are pressed on metal upper and lower shields 7 and 8 to
complete the total ground connection of system. These two metal spring
members are connected to the ground track on the PCB at two connector
20 ends by rivets, as in initial design.

Referring to Figs. 6a - 6b, another embodiment is shown in which
one metal piece is inserted over for the top and bottom plastic walls of
receptacle 1/0 connector. The advantage in this arrangement, being not
only, is one part needed, but that the metal shield extends over the total

25 length of the connector while ensuring there is no potential drop between
the two ground locations situated at connector ends. In this design, the

inward projecting latches 23 and 24 face the central plastic insert 13 to



25 Jlength of the connector while ensuring there is no potential drop

bet ween the two ground |l ocations situated at connector ends. In this
design, the . i nward projecting |latches 23 and 24 face the central

pl astic i nsgplgdedst O WO 98/ 20451 PCT/US97/14369
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connect with mating plug I/O shield 18. The outward | atches 27 of t he

ot her side of the 1/0O connector contact the upper and | ower shields 7
and 8, while the edges 25 and 26 are | ocated al so agai nst the edges of the

card shiel ds. gnaBy connect witd] ﬁ{gkl Cﬁél I?bgsin'el& 8. AHedbih dqﬁi’&{e%%?f of

the 1/O receptacl®e shie nation wth the substitute

ground cont acthe other ¢ideioflthe 1/0 cofi@gt@it contacN@ upH& £nd Mwatpsigiel
shield portions are shown as two separate half s, each with

symetri cal sepdéhtwhilé theedges 25 aind 2@ are locatepatsonagaingt fracedgest afitdueds
each other. This design alternative is not only 10 present a netal plate
with |atch reF%%PW&lg'beni ngs, but al so present at the rear end 28 of

th tacle |/ i des th ded, for SMI | f

Lerm nal 5,5 et o RGEFTTBIE T Eic” Pe AR JRIRTRIN Hhed/ P Foptptacte
feature i ; UL B8R twikh thi Subdnahav CB
e vi ew of Chst SR EofuHiatRl it it SupSB R IbD ot E6fack o KBl on

15 when | ockdésigho¥eshowhiHére thelhppettantishizld bertideyare shbwhhyOR¥d i on,
then affords a neans for EM/ESD shiel ding between the PCB el ectronics
circuit 1/0 ceepmetohalls,teack withlsyoimetricat segmasteablagch retaining

ecept acle. |/ CPEGHEBAD D WA RIOtisy (1 G8SiST-a B AEE Sp et PE 10
connect or 14022l 1% eREl pERwith b0 PO Sng e HAMIES poLsekiZnas
the rear end 28 of the receptacle I/0, besides the area needed for SMT
legs of terminals, a metal wall over the remaining width of the card. This
feature is more clearly evident in Fig. 4 showing the rear from the PCB
side view of the receptacle I/O. This rear end 28 (Fig. 8) in this design
15 when locked above a similar wall extending from lower shield portion,
then affords a means for EMI/ESD shielding between the PCB electronics
circuit 1/O connector on this side of the card assembly.
Referring to Figs. 9-16, the PCB assembly includes the metallized
receptacle 1/0 connector 101 at one end and the 68 pos MTB receptacle
20 connector 102 at the other end of the board. This MTB connector 102 has
the two coding keys 103 and 104 integrated to sides of the plastic
housing, simultaneously an upstanding ridge 105 on the top and bottom
of this housing. On each of the two coding key ends of the MTB connector
102, top and bottom surfaces, are also located on the I/O connector ends
25 and two recesses 106. The I/0 receptacle is described in detail hereafter.
The top and bottom card shields 107 and 108 are sheet metal e.g.

stainless steel. Over a substantial length of the shield, at one side are



the two coding keys 103 and 104 integrated to sides of the plastic

housi ng, simultaneously an upstanding ridge 105 on the top and bottom

of this hpusing. On each of the two coding key ends of the MIB connector .
102, top an®®m®2045h surfaces, are also | ocated on the |/ ORIFHREES® ends
25 and two recesses 106. The I/ O receptacle is described in detail

hereafter. The top and bottom 8ard shields 107 and 108 are
sheet netal e.qg. stainless steel. Over a substantial |ength of the
shield, at one side are WD 98/ 20451

PCTI US97/ 1436%eriodically located upstanding tabs 109, and on the otl@r side at same

periodically | ocated upstandi tabs 109, and on the other side at sape
| ocations and lpeRticRs @@W%?%H%%%?PH’E@G%@&%%SCE116.0-|Hla@ tigne At the t he

Side % of e Scl B 8 b ST R miPlarBh e i oL e b el
di cul arl ; ; A [ L el f
i connect or s Sacks 4 g eisibh ottt 112w plc rfberpl Bl Ry oeeg ©

assenbl y caenditd fsh SHeh iA front of the et shisidbf bied donasitot g opBningdsoved
aesthetics of the card while al l owi ng for proper Iongitudinal axial
posi tioni ng ofl/Cheom@Rtas 40itinythe final card assashbly corditino. c3mch ghi el d hal ves

107 and 108 are positigned and 10 . noved towards each tfg encl ose of the
PCB assenbl y, RHecpdisalapend resylty i paimRiered %ﬁ@@% the Gaxd Hhile and

fixation tabs 1.co r ith. .. oSl t . DOSd igglgI?r 144 on
the opposite s%l i 185%}?8%{’ eﬁwghglé}l 81na1 a?;?%ﬁooshtg ngll%oc?t%‘s , & sg%?‘:??)ﬁ a
final card assenmbl Wyhen the two card ¥BiQBRAFL1OY oid 1@@%@%3&%1%85319&’” the
assenbly length on both 15 sides, is sufficient to ensure the desired
assenbl y riogi dnbyed fswardyeéanisto/enclose oftld PGB ddseteblystiad tabsi 509
true-position m ss-match between the tabs and recess, due to stanping

tol erances. THiooparaterydhuneess hi alangsids and fixation tabg éidcogperaiptwish
e o o b Bof e S R 6 i ST it 1
through slot 100, to obtain a final card assembly.
The periodicity of tabs and recess over the assembly length on both
15  sides, is sufficient to ensure the desired assembly rigidity. As previously
stated, there usually is a true-position miss-match between the tabs and
recess, due to stamping tolerances. This arrangement, then results in at
least an initial friction-fit of the two card shields on each other by reason
of the side tabs 109 entering side recesses 110, and two front fixation
20 tabs 111 passing through two 106 to enter front recess 144 of the
opposite shield of plastic housing of connector 102. These individual
friction forces can be enhanced by appropriate choice of the relative
dimension/shape of the tab/recess cooperating together to form the
mechanical structure.
25 Referring particularly to Figs. 9 -10 and 14, a further development
of the I/O receptacle shield in combination with the substitute for ground

contact 107 in initial design, is shown. Here the upper and shield



20 tabs 111 passing through two 106 to enter front recess 144 of the
opposite shield of plastic housing of connector 102. These individual
friction forces can be enhanced by appropriate choice of the relative

di mensi on/" skepszea$i t he tab/ recess cooperating together tBCTEPH{I#R
mechani cal structure. 25 Referring particularly to Figs. 9 -10 and
14, a further devel opnent of the 1/0O mmeceptacle shield in conbination
with the substitute for ground contact 107 in initial design, is
shown. Here the upper and shield WO 98/ 20451

PCT/ US97/ 14369portions are shown as two separate halfves each with sy@nmetricalpor ti ons
are shown as two separate halfves each wwth symmetri cal ment s of

| at ch ret ai ni ngegpentsgblatal? retaining qnwmmléééwagﬁewar%ﬁ%ch erde'glilﬁn i s

not only present at a netal plate wth I et openi.n
al so present aflesigp isaiat Gy Proynat tﬁ'\@" E’Fatémaf%] gsdqq%ng%

o aen ot the Chpalsd Bfésett ot ThIFOA gya 2B Fhe tiben tQE%rI]/ | beSRIR e

wi dth of the ¢ sho ornms of
securing taps whel Rbdddd'for SMT le @Bﬁt&ﬁﬁnmrméwwuaﬁm@ RénAhayat
section 138§)haw ng opposer %I gid sides 131 and chanfers 132 from which
a spring | at chwidé ektiendard.10 downwardly and outwardly. Referring '
particularly to Fig. 13, the recesses 10 are forned in a Iedgﬁ 134.
The ends of the recBisdd and lRshovesimeosified forx_r%ofamumg scwhegein e| ed

dly t ts_138. Ref ticul 15 - th
L23’6‘533yenSaSZ'gé‘miaoamév%%raév?ﬂpa@g&ngg?cﬁa‘i%ﬁrchxwé’*f T

The two card S%gé{l §(}e%flé{| %ng @mp& cgr@QFﬁngqg&ﬂ i@@‘extends

0. 2mm st ai nl ess and ve a nu ani cal snap f

fasteners. 1g¥ t gowaRpidly aRd dutardy. Smd:iehdﬁg&:@rﬁaﬁllarlqtﬂawlg LBt fasbener s
make the card surprisingly and unexpectantly rigid and stiff against

bendi ng and t ondiocaxe fohard ihasiedgeris4al The ehfis of tlg@@@b@lsé%tlrlpcimveztﬁges

connection for roundi ng between the two card shi el ds éiéje mul tiple
5 and 136 which are angled inwardly to points 1 mng

particularly to Figs. 15 - 17, the tab 133 engages the underside of ledges
134 in the recesses 110.

16 The two card shields of this embodiment are preferably made from
0.2mm stainless steel and have a number of mechanical snap fit
fasteners. After assembling the two shields to each other, these fasteners
make the card surprisingly and unexpectantly rigid and stiff against
bending and torsion. These fasteners also effect good electrical

20 connection for grounding between the two card shields due to multiple
contact points, and also because no intermediate load bearing surfaces
are utilized the card is optimally shielded for EMI. These fasteners
comprise a number of tabs 109 which engage recesses 110. It will be
seen from the drawings (in parts at Figs. 15 and 16) that each of the tabs

25 109 and latch 133 are angled inwardly from the perpendicular plane, for
example, by angle of (Fig. 15) to better engage the recesses 110. Each
tab 109 comprises a spring section 132 integrated with a latch 133, which



contact, points, and al so because no internediate | oad bearing surfaces

are utilized the card is optimally shielded for EM. These fasteners
conprise a nunber of tabs 109 which engage recesses 110. It will be .
seen from t WA ngs (in parts at Figs. 15 and 16) that PERYRITEA3@he t abs
25 109 and latch 133 are angled inwardly fromthe perpendi cul ar plane, for
exanpl e, by angle of (Fig. 15) to better Hhgage the recesses 110. Each

tab 109 conprises a spring section 132 integrated with a latch 133, which
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10 hodrapksninea latcdnl 38 undameeatbethis arhe cdcach gtcesschlQ.eTbéslatdh. This
| at ch 3 ol ds,.the two rd shjelds from opening after_ assenbly.

Duri ng ]]n:g? P‘H Is thotwe 625 gh\?}‘fq %TB@ W8St %rt%?’sémei&(-i Swdngli ng and

torsion forc . ol Jaich 133 bot.h rigid sides. 5
Each tab logelﬁﬁgfﬁdghsé gﬁ?én%b? \%ﬁ lrtlpeglg%bjf ?%féistoleiils{\il/\ﬁ PEH%%‘S‘AQ%%‘?P Torces sone
play in both maasiHf tibof 14126838 4p0pothgiglPilesnumber of rigid sides

131 and recess ends give the mechanical connection between the two card

shi el ds a5hi gh shd&chstatedQ incluldes alsesid Hiid BidesiaahwhidH éngsse withi nst
bending and torsion. It will also be noted that the two card shields are

10 ident i calsommel PlaseithbeHnphdsipf tre rdvess ld0. TheHotdlimindbenof dgitssidesh nal e

and femal e fas enigg{eleng%nés.. ) is shown in particular with
regard to Fi gl 3pdTeeass gudls giye the meghanigak sannechippdietween the (tworgardt
touch the | eady: alaé(]:‘ij élﬁ?«tg . Ll ui_de. t he tab
109 to the en 1%gssi gg’ %Ig%on % nt g‘&’i .r%%l%l@%y}gé%\r%lﬁ#g Sfﬁﬁ?‘s[the | at ch
133 wi | | hooksenaiag Rt torefee 1wl allBebdRbiatiSthat the t#8%atdRid1A8 238 | at ches
to hold the tab in position in the recess and provi de an audi bl e
"snap" tH&t iidenticidleangropaermaphbdite, thBtds,redod shield containk betishale of t he
chanfers 132 and_ | edges 135 and 136 are designed to
and female fastening elements.
As is shown in particular with regard to Figs. 12 - 14, during
mating the chamfers 132 will first touch the leading edges 135 and 136 so
that they will guide the tab 109 to the end position beyond points 138 and
15  guarantee that the latch 133 will hook underneath edge 134. The points
138 function as latches to hold the tab in position in the recess and
provide an audible "snap” that indicates proper latching. The relative
dimensions of the chamfers 132 and ledges 135 and 136 are designed to
absorb manufacturing (stamping) tolerances.
20 The latch mechanism is designed in a way that there is an initial
play between the latch and the ledge 134 in vertical direction, which is
taken away by a second spring function of ends 137 of the ledge. As
these ends have a bending angle less than 90°, these make first contact
when assembling the two card shields and then these have to be pressed
25 together a little before the latch 133 will be mated. After that the latch

mechanism has no further play.



absorb manufacturing (stanping) tol erances. 20 The | atch nmechani sm
is designed in a way that there is an initial pl ay between the latch
and the | edge 134 in vertical direction, which is taken away by a
second spri ngobsreoasi on of ends 137 of the | edge. As PODERY7AMHS have a
bendi ng angle |l ess than 90[err], these nmake first contact when
assenbling the two card shields and then tfse have to be pressed 25
together a little before the latch 133 will be mated. After that the latch
mechani sm has no further play. WO 98/ 20451

PCT/ US97/ 14369 Preferably the overall cumulative lengths of the spking like tabs will
Preferably the overall cunulative lengths of the spring like tabs wll

be at |east 1096 at leant 1&p@ftheiengih ofihelshield dandomore préferalplyywili bé 56% 50%
of the length of the shield Referring particularly to Fig. 9,
it will also b%g%ﬁngﬁgpfm%ﬁﬁl"ﬁl@ a 5 slot 106 at each end of the

connector 102, whi | L.ows t a. s thr he connect or
to engage a r ecesscl?i%rflﬁgtpﬁggg‘ﬁl%@ %’%gagdlt will a_}Bgf? ST T %gﬁgwepea is a
conpl etely gret gl 1@ BL &t 074 BE thé Qoﬁﬂéétof f 0bS whedh auows tﬂ@ct%ﬁslairlytJ 0

engage the plastic in the connector 102. Mre particularly, i

two card shi el fgassl@froapt tHiScairecenooatkagetfadess I4Agnt fhe o;ﬂ;fbsxﬁg)aaﬂﬂ Or
101 and 102 the resulting card case is rigid. A torque test,

bend test and $hislfbr Thais| thergrif acpmpletelt mesaleto metal Q@@lﬁ@ﬁk&%ﬁlatn’t ishhet

second PCMCI A card version descgri bed .ahov are .shown
respectivel y oRCtHEaEY f%EﬂSﬂg glﬂ plastic I?Itgﬁr?&nPFFtor 102. “Hore parﬂ%‘f‘\?ﬂy’hfg to

Figs. 18 - 21, tgﬂfg %ﬁf}gﬂ;&% 14 whl Sﬁg%)é%dh&%oﬁisusffgc%% acle is

enpl oyed. O her I's” gener a s that
described i Fe@snedtor 101 anldab2ithe rkdultidg ddadseas righs 245 whi ch

A torque test, bend test and finger nail simulation test were
conducted on this second PCMCIA card version described above. The
tests are shown respectively on the attached Tables I, II and III.
Referring to Figs. 18 - 21, an embodiment is shown in which no I/0
15 receptacle is employed. Otherwise this embodiment is generally the same-
as that described in Figs. 9 - 17. That is, it has identical tabs 245 which
engage identical recesses 254, and it also has a space 240 for an MTB -
connector (not shown). Referring particularly to Figs. 20 - 21, it will be
noted that the joining tabs and recesses of the rear are disposed to the
20 side and there is centrally adjoining panels 241 and 242. Referring to
Figs. 22 - 24, another embodiment is shown which is similar to the
foregoing embodiment except that it makes use of a single 15 position I[/O
connector 343. The tabs 309 and recesses 310 are the same as was
described above. In tl'us embodiment the connecting tabs and recesses
25 345 and 354 respectively are positioned outwardly adjacent the [/0O
connector on the front end of the card while tabs 311 and recess 344

cooperate with each other on the MTV connector side.



engage identical recesses 254, and it also has a space 240 for an MIB
connector (not shown). Referring particularly to Figs. 20 - 21, it wll be
noted that the joining tabs and recesses of the rear are disposed to the 20
side and t®#eyegndss1 central ly adjoining panels 241 and 242 PCREBSEHIH6Rg t O
Figs. 22 - 24, another enbodinment is shown which is simlar.to the
foregoi ng enbodi nent except that it makeg use of a single 15 position I/0O
connector 343. The tabs 309 and recesses 310 are the sane as was

descri bed above. In this enbodi ment the connecting tabs and recesses 25
345 and 354 respgeiférrilg taFigspasi-t2Qratbthet earbdidymad} & emownivehichO
connector on the front end of the card while tabs 311 and recess 344
cooper at e wirhakesiukse of e 1@ eannagrarscitthand 47 @sherwise this o 98/ 20451
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. v al .
Referring t corpediment is esgentially tae samsAf %‘fﬂ?ssdgmb??%%?%‘ﬁ- twill pres
f ot ./ O { : ] t i ' t o
cssental 'y HRSER IR A A BaH fiq SR HeARy G rocens ABPAE TOL | S

that at fthe - efwidh BrC B cbhBeddbs aRd theGeas siibofahe cazd. posi ti oned
bet ween Eshe F?ol%g“(>:tg%;§:)ctors andpy{ hg regr side of the card.

Referring to Fi gReféfing 2OFidst 28i4 29 hie wilde sdeat thiatehe flll metadcoterser s
of the enbodi ments described above are conprised of a folded netal wall
shown gener afltheambadimentsatascried #bpreare gompriped ofia {pddet mesabwailpat

brot st on ARG TEUBLEL 575 FGLrBE BIPEaI 290 TSP HBY B! ded
upwardly and.i.nwardly i t [ r d effect.
Those ski 116 Aarvel s By rbln Bt S RUEE o A e et Fuct i on
of this fgul | RhNiof U aniNalelslBrodiudibhs BST &t ebdivigicarmay el fatdddl! |

et upwardly and inwardly in segments to produce the desired rounded effect.
Those skilled in the art will appreciate the advantages of the construction
of this full metal corner in terms of EMI EST shielding or similar full metal
shielding without ﬁse of plastic or open air. This feature is also
15 aesthetically advantageous since it has no sharp edges.
The following modifications may also be incorporated into the card
described above.
a) Incorporating a frame-bar in addition to the metal card shields
to support the interior electronic circuitry; and
20 b) Affording a means to mechanically connect and fix the metal
card shields to the PCB.
In this additional embodiment, means are provided to
appropriately align the two end connectors (I/O and the MTB éonnector)
with respect to the PCB before their fixation by a solder reflow process.
25 Preferably this alignment should be achieved without the need of tight

connector peg-to-board hole clearances. Removing this requirement for

both or one (e.g. MTB side) PCMCIA case would suffice.



shi el ding w thout use of plastic or open air. This feature is also 15
| y advant ageous since it has no sharp edges. The

aest heti cal

foll owi ng nodi fications my al so be incorporated into the card

descri bed yh9ysdst
the metal card shields

and 20
nmet al
enmbodi nent ,

card shields to the PCB. In this additional -

means are provided to appropriately align the tw end

a) Incorporating a frane-bapcrosedaicdi on to
to support the interior electronic circuitry;
b) Affording a neans to ngghanically connect and fix the

connectors (1/0 agdnbbfipdfbE: 8RABYHESIEEs a desigidliiEaRGE hakhddie POB bef ore

their fixation by a sol'der reflow process.
shoul d be aaftideretkes Whitdistttateraden totht babic metal latadnseth-Git fegre 0- boar d

Preferably this alignnent

hol e cl earances. Renoving this requirement for both or one (e.g. MIB

si de) PCMCI

Aisasssedmarties ghfedges of metal shield; \wwildgrdg4hdre a change to the
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i ncor por at e DaEisl Q FaRGEStos caBlgYrAtiARYI f i cati on has been

Wi t hout

| t
di scussed e

related to the.c

10

15

20

25

éﬁaﬂ on. 4o the basic netal latch snap-fit feature
e

edges of netal shield; neither is there a change to
the _basi ¢ {hQ £RBAGTAE iﬁ@ﬁide@%,@tihe&f'poraéongf o PREBe B which is
The enbodi nent includes the incorporation o

attached t o attichedde ®ugsidefedgbef ke ahetahtdrd bhield aashshkonin Fig. B3y. 33.
Since the franme-bar's attachnent along the longitudinal dire
card shi el d Sisce thefrasugrber’s attashmertnilagg dhe dorgitadinahdingctigndanghare 10
ne.frane-har is.utili,zed in the top and

a plastic bar which is

i,nation. The s
card s [gidr}s a key sut%ect, (}orthcomlng iscussion and diagrams are

related to the combination. The same frame-bar is utilized in the top and
bottom shields. Fig. 34 shows two different views (in addition to a 360
rotation of second view with respect to the first) of one such frame-bar
601 having several upstanding lobes 602 and two longitudinally separated
upstanding pegs 603 towards its middle portion, while several tapered
recessed areas 604 are distributed over its length. Each lobe has one

vertical face 605 and a tapered face 607; this vertical face of all lobes form

one integral vertical face as at 605 extending over the length of the frame- -

bar 601. The two pegs 603 and 603", each having a chamfered ledge 606,
protrude away from the vertical face 605. This protrusion is along a semi-
circular periphery 608 and 608, which both protrude from vertical face
605 in a space adjacent to the PCB edge. This protrusion towards the
PCB is slightly different for these two pegs 603 and 603" due to a slight
difference in their sizes and it faces the metal card shield edge 610. This
is also the case for the tapered faces 607 as is further clear from Fig. 33
in which case 607 is opposite to the upstanding arcuate section 611
extending from the metal card 613 with several retaining latches 612
distributed over the length of shield edge 610.

undert aken

direction in the

To



bottom shields. Fig. 34 shows two different views (in addition to a 360
rotation of second view wth respect to the first) of one such frane-bar
601 havi ng several_ upstandi ng | obes 602 and two | ongitudi ated.
upst andi ng B@ﬁgmﬁﬁ% towards its mddle portion, while sevgaé%%Pzggng 15
recessed areas 604 are distributed over its |length. Each | obe has one

vertical face 605 and a tapered face 607;¥ his vertical face of all .Iobes

form one integral vertical face as at 605 extending over the | ength of
t he frame- b 601. The .t pegs,603_and 603, _.each havi ng a, chanfered
| edge 606, g‘E‘bPP gestad Fraéﬁg’i“ﬁ’ pEis fgme-hat %Q)‘S?n?ﬁ’iesed;ﬁecﬁfrusi on

Is along a se .éme%gl c&rld’ég;é,aﬁlepr%ﬂtﬂ%e 30%%&%%?‘%%%%?%?% B h protrude

fromvertical face I'n 'a spac ge. This

protrusion t v tbh814 is eff?&@dil%rdﬁ{% 45¢ by stipsfeeahd tabs 6165 SsiP e 9s

603 and 603 due to a slight ifference in their sizes and 1t faces
the netal carg¢brsdeipelodl the@anel 818,13 @nphasized.s Corsespondi@perdpectivee t aper ed
faces 607 as is further clear fromFig. 33 25 in which case 607 is

opposi te tho tversigmstanesshnyaie fig 5andidsh Bithese figurestthbadongettopreahe

nmetal card 613 wth, several .retajni | at ches 612 di strjbuted over the
length of shi"é’!‘@ ég@Zn%@e&ately eh%c?%g@c ; P, are defined. Now the I/(\)/ .
PCT/ US97/ 1436 . N . . To
under stand  REHSSIRES 6P B Loopied iR Bales 9. shom.in i, il using,

netal card 6lie frhghe Srabhite a(spﬁc%iﬁﬁi)ntgoﬂ%hﬁé.o Vit A1 ot l&ronic

connector 614 is effected by the use of steps 620 and tabs 619, using the

concept of therpamt eleffEnts hagajbeanileeated Cor thesPGBdbyn thpeustpandr, wesingle
versions are shown in Fig. 47 and 48. In _these fi%g(;es t he connector rear

ends 604 10mexaflepeppensdionmig wsed todermgan igiegralrelecisonisasserthlyties 1/ 0

tor 615 | i es 623, shown.in . Fig. 44 still usi
Che frame o rattpl: s FoOEHh bficho TRB-FRecmiT @ BiquRY Histugra e twpnd
circuitry el egpiitbaY erhisy, ERoRERALORId BSsd2hydard BE seHSt0E Trodfl kNIl ©

frame by shearing-off in the vicinity of the joints 621. It is to be noted

such a design foresees a means to accommodate also two 1/ O connectors,
156  or no I/O connectors at all.

The user can locate such an assembly on a previously prepared
combination of frame 201 with metal card 613. As shown in Fig. 49
(without an I/O connector), the pegs 603 and 603" allow for the fixation of
this assembly, as discussed previously. . Looking from the I/O to the MTB

20 connector side, and assuming that the PCB and connector tails are
transparent, results in Fig. 38. Different perspective views can be derived
from Fig. 39.

Fig. 40 shows another aspect of this design useful in “inverse”

application of a card assembly. Due to the coding keys, such a card may
25 Dbe inserted only in one direction into the peripheral equipment. By
inverted application (misuse), large longitudinal forces may be transmitted

by the MTB connector to through the solder legs to the PCB 616. If the



10 reflow operation is used to forman integral electronic assenbly, for
exanpl e, a PCMCI A card. This assenbly obviously includes the two end
connectors. Finally, each el ectronic assenbly can be separated fromthe
frame by she®Q@o4ff in the vicinity of the joints 621. | tPATUVTINE not ed
such a design foresees a neans to accommopdate also two |1/0O connectors, 15

or no I/O connectors at all. The user can | ocate such an
assenbly on a previously prepared conbi nati on of frame 201 with netal
card 613. As shown in Fig. 49 (without an I/ O connector), the pegs

603 and 603 aMisencéntintine thiixsart pmsbfthe cardtfium thed¢Ohdigle, drerdinsay bs ed
previously. Looking fromthe |I/Qto the MIB 20 connector side, and
assuni ng t hat Mes@apagalAPtEEH Fethesolder jointy en PCB, destroyipgiteicard.edsl ts in

Fig. 38. Different,K perspectiye views ,C be .derjved from Fjg, 39.
Fig. 40 shows e%’ﬁ‘SPﬁE? Fség'ptg(i’t%&reﬁﬁ ng(@ﬁ ﬁﬁ%@hﬁ ConpeGtar iy this design
application of;@sCs Pug. E@O oqi: y a.card may 25
be inserted o_nPy Si né%ﬁgt_s |re%%{]c8n |n€r§n¥ e %e%;“g e?g%lﬁgaeﬁilé%ﬁg.m ¢ _
inverted appl t&sd,isvith( fOr6ets May Beaéfly WAkt Bipthd B4§&SoMe BERY tted
by the MIB connector to through the solder legs to the PCB 616. If the

WD 98/ 20451 force is transmitted to the solder connection. The current sBedificS88h 4869

15 user._continues to insert push the card fromthe 1/0O side, there
may be a PCMfekeandsats 6QNewt@nt o the sol der joints on PCB, ‘destroying

the card. As evi dent in Fi 40,. the rear end 624 of the MIB
connector in this %gﬁ\‘{'{ﬁ a&vantagcnﬁftt[lgs dgsiends lfish%blﬁgbmw&%%gﬁ?m 601.
Since the | at§8s tidsd aXefohdndt 2 Fig23¢, Ll

wi t hst ood by the edsg:jéssjl g‘% tﬁé P edblgf%%'eaf' I§H8%%§rgae&?s ra%@%dﬁgéélgo t he
sol der cotecthisfmodé ef easchanica pesdihiC ed QEp&Oénd lower RieMd rgards is 60
Newt on. _ _Another advantage of this designis its ability to

Wi t hst and t or eprstituting thedPEMGA asssmidyphate atendéncyfiogmodd in lopposites t o

be understood.that in
dllrecttions relative to each other. As the twist is being applied from the

I/0 end, the ensuing relative movement between the shields are effective
at the MTB connector side. Consequently, the connection between the

15 two card shields to the MTB connector ends, are subject to relatively large
(shear) forces, which may easily rupture the joint. Since the peg lobes
602, shown in this figure as a cross-section over the total width of one
lobe of the frame-bar 601, enter from opposite shield sides and locate in
appropriate recesses in the shield edges 610, the relative longitudinal

20 movements between the two shields are immobilized. Again, this
immobilization mechanism is distributed on several locations, on both
sides of the PCMCIA card (in the length direction). Many other designs
are prone to failure in this mode of loading. This, therefore, is a
significant advantage of this design. Thus the integration of the frame-

25 bar gives a further enhancement of assembly robustness in addition to an
extra safeguard (PCB alignment/positioning and fixation) to the electronic

circuitry contained within the case.



10 this node of mechanical |oading, the upper and | ower netal card
constituting the PCMClI A assenbly, have a tendency to nove in opposite
directions relative to each other. As the twist is being applied fromthe
|/ O end, theVEnB¥304 rel ati ve novenent between the shiel ds RFIEUSETA4B6Y i ve

at the MIB connector side. Consequently, the connection between the 15
two card shields to the MIB connector end<l6 are subject to rel atively large
(shear) forces, which may easily rupture the joint. Since the peg | obes
602, shown in this figure as a cross-section over the total width of one

| obe of the frame- BaFibbe apnreaiated thatopperd eencenter hasibges Rravidedcate in

appropriate recesses,.in the shield gdges 610, the relative ]Jongitudi nal 20
Tovenent o bet (BT TS PILIRERGE ShE RTEBFI S84 SERGEPA AERIst bending
i mrobi |i zat i O%&%ﬁ%@m’?m is distributed on several |ocations, on both
sides of the card (in the length direction). Many other designs

are prone to fail unghile th@?ﬁeéﬂ?ﬂ@n@énﬂi&ﬁﬂhﬁ%eeﬁ!ﬂe%cﬁbﬁ&ﬁﬁfdéhﬁecﬁén%ﬂi
significant advantage of this design. Thus the integration of the frane-

25 bar gi Ves thefprefdreed endianiiments obtheasdord figunds, st isceshd nnddkitbodn to

an extra_safeguard (PCB alignnment/positioning and fixation) to the

el ectronic  thagiothen similarpmbedideeiiistnrn benesedaremodifications 98/ 20451
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torsion. _ present 1nvention _ _ _
connection W tTherefore! fite preskat irtbneivposhs@atfotde lifetedatol Mbsiniglir es, it
is to be understood that other simlar enbodi ments may be used or
nmodi f i cat i1¥ns embodiment, dadiratharsconsyruss imbeeadth aind shoperinbatosddroct ment

for perform ng the L .
with the recitation of the appended claims.



sane function of the present invention w thout deviating therefrom
Therefore, the present invention should not be limted to any single 10
enbodi ment, but rather construed in breadth and scope in accordance

with the r ¥O®BR0Yn of the appended cl ai ns. RS 882
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PCMCI A version 2 5 1. Torque tedf [err] hard stainless
steel, thickness 0.2nm 10 Test conditions: card kit
consists of two shields plus two connectors, no PCB appl i ed
torque is 1.236 (Nm gue i.s plied on the cards one tine
in each direction (instead of 5 t?ﬁ&éﬁh"emi"naﬁ t orque has been

applied g@n the cards for about 10 seconds (instead of 5 minutes) 15
maxi mum t or CHJeTb§ @QQL%@ even when nmaxi num angle of 10 [err] is exceeded
test has been per or med before bend t est (accordl ng to PCMClI A spec.) and

finger ai | TORQUE (Nm ROTATI ON
ANGLE [[err ﬁa hard stam?mﬁsﬁ thlc ess 6“@ 1. 236
. CLOCKW SE 1.236 12. 6
COJNTERJ@L SE)ng::j ox:sconsxsts o? s plus tw203c§mneetors 10.9
CLOCKW SE 25 L tarme Ia. 1250 QR0 e
COUNTER- CLOCKW SE  torque A% \ﬂi‘:‘%n the cnrds ond tifhd 6n each direction (instead i 5 GizaebjO VI S| BLE
DAMAGES 6%1- THE OUTSbfye hﬁst‘g;Fe i appu :éﬂﬂb“t 10 spcongii\jigst4sN " stAsN o FROmidEtGN ANGLE
OCCURRED®W THOUT e m‘iﬁ%}%ﬁ’l T%JHE CARD
CAN FUNCTI ON AS A@%&NKWK‘E‘ etort bead eyt E ger
S| GNI FI CANTLY 35 TABLE |
20 sAMPLE TOROUE (Nm) ROTATION ANGLE [] REMARKS
1 1.236 11.3 CLOCKWISE
1 1.236 12.6 COUNTER-CLOCKWISE
2 1.236 10.9 CLOCKWISE
25 2 1.236 11.7 COUNTER-CLOCKWISE
AVERAGE 1.236 11.63_NO VISIBLE DAMAGES AT THE OUTSIDE
CONCLUSIONS:
1. MAXIMUM ROTATION ANGLE OCCURRED WITHOUT MALFUNCTION
2. PCB OR OTHER ELEMENTS INSIDE THE CARD CAN FUNCTION AS A SPACER AND WILL
INCREASE THE RIGIDITY SIGNIFICANTLY
35

TABLE I
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PCMCI A version 2 2. Bend test 10 [err] hard stainless steel,

t hi ckness 0. 9820451 Test conditions: car d MdTussonsest s of
two shields plus two connectors, no PCB applied force is
19.6 (N) 15 test according to #CMClI A specification

cl anpi ng device is the gauge according to SK33279 cards are
clanped quite firmy test has been perforned after torque
test and before finger nail test machi ne-settings: y-axis:
F=500N rate 1:1, range 5 mv/om (1 om= 2.5N) 20

x-axis: L 5, rate 1:1, range 5mv/om (1 am= 1m) SAMPLE

FORCE (N) DEFLECTI ON (mm) 25 1 20. 7

3.6 ° 1/ O SI DE CLAVPED, POMELvetsion 2 20. 2

3.3 |/ O SI DE CLAVPED, DOWN 1 20. 2

2.3 2. BetaddstS| DE CLAMPED, UP 1 20.5

4.0 68 POS SI DE CLAMPED. DO 2 20. 2

3.4 10 vl harbhitdinfédsy\Eelel, Hﬁcﬁﬁess 0.2mm 2 20.1

3.4 |/ O SI DE CLAVPED, 2 20. 6

3.1 TestBcdh itk CLAIVPED uP 2 20. 4

2.9 68 P@r&xDEoanAMPEQ: shMus two conﬁy&&ragﬁ Pb‘!o 20. 30

3.43 35 d%verage 68 appliedfo:@emétm 3. 08 CONCLUSI ONS: 1.

THE VERSI GR 2 CARD KI ‘H“G'EtTO THE PRIOR ART 40 2. NO

DI FFERENCE | N DEFLECT] . ;g},ﬁl i\ ) %§“?9€E? TION S| DE BY

OPTI M ZED GEOVETRY ANDS t(Jlad\hieh e fdviolelraftdr ve test and before finger nail test
machine-settings: y-axis: F = 500 N, rate 1:1, range 5 mV/om (1 om = 2.5N)

20 x-axis: L = §, rate 1:1, range 5mV/om (1 om = 1mm)
SAMPLE FORCE (N] DEFLECTION (mm]) REMARKS
25 1 20.7 3.6 1/0 SIDE CLAMPED, UP
1 20.2 3.3 1/0 SIDE CLAMPED, DOWN
1 20.2 2.3 68 POS SIDE CLAMPED, UP
1 20.5 4.0 68 POS SIDE CLAMPED, DOWN
2 20.2 3.4 1/Q SIDE CLAMPED, UP
30 2 20.1 3.4 1/0 SIDE CLAMPED, DOWN
2 20.6 3.1 68 POS SIDE CLAMPED, UP
2 20.4 2.9 68 POS SIDE CLAMPED, DOWN
average 1/O 20.30 3.43
35  average 68 20.43 3.08
CONCLUSIONS:

1. THE VERSION 2 CARD KIT IS VERY STIFF RELATIVE TO THE PRIOR ART
40 2. NO DIFFERENCE IN DEFLECTION BETWEEN I/0 SIDE AND 68 POSITION SIDE BY
OPTIMIZED GEOMETRY AND CLAMPING MORE FIRMLY

TABLE II



TABLE |1 WD 98/ 20451

PCT/ US97/ 14369 19

PCMCI A version 2 3. Finger nail sinmulation tests Y4 hard.
stai nl ess BHQRBI2045¢ hi ckness 0. 2rmm The test kits have l’t?éf@ﬁ”’é{yﬁ%ved by
several people concerning the resi stance agai nst breaking open the kit
by hand (i ncluding using 10 your finget9nails) Test conditions:

card kit consists of two shields plus two connectors, no PCB

card kit is clanped up to 14mm f r POMUOEA VedsSion 2 test pin
according to drawi ng SK35578 revision 1 1 5 grease is applied

on the card kit and test pin to avoid stick -slip phenonenon
t est has e?r E‘éﬁgﬁm#@dm&ﬁ"er“ﬁt%spectlvel y torque and bend test

rrachlne- LA ﬁnﬁ rate 1:1, range 0.1 V/om(lcm = SON)
i 1
X- axi s: tedt “ e e mﬂ,’ampe&mm&name 20 SAMVPLE 1
FORCE ( N) Bﬂﬁihd(&hﬁbﬂbr(m open the kit by RENARKSding using 1 145
20 10 2yqyg finger nails) 13 2 120 24 1.72
14 25 Test Gonditions: 165 33 2.24 112 I/ 4
120 24 0. 4 2ard kit consists of 2#o shields plus twb k@ectors, no PCB 90 10
0.25 125 card kit is clampeeupto 14mm f; ;%he si 1. 66 83
test d dr SK3
7 15130 g::asp:x;::co othea:a:lgkit and to avoid stick -slipphenomenon 99
10 1.18 test has be rformed afta:\/:eip’&gﬂbely torque ankbén® thst 1.72
average |1/ O  105. Ofhachine - settings:  YQuxigz|F =300 N, r@im\], pange 0.1 2 Sﬂﬁ
DESPL ACEMVENT ( mT) RE'\AA\RKg’ds L =50, rate 5:1, range 5 mV/cm (10&’5
1.68 20 84 2 95 19 1.34 67
3. 16SAMPLERL __ FORCE (N] O/DESPLACEMENT/m#f) REMARKS 110 22
0. 30 15 45/% os 2° 1045 0. 28 14
6 11627 120 7268 14 7 20 24
1.24 25 62 _3 165 2.24 112
1/04 120 0.42 21
1/OS5 90 10 0.25 125
6 113 23.9 1.66 83
7 130 26 1.44 72
30 8 95 10 1,18 39
average 127.92 1.72
average I/0 105.00 0.34
35 SAMPLE2 FORCE (N) DESPLACEMENT (mm) REMARKS
1 105 21 1.68 84
2 95 19 1.34 67
3. 165 83 1.94 97
40 1/04 110__ 22 0.30 15
1/05 85 10 0.28 14
6 110 22 1.36 68
7 120 24 1.24 62
8 115 23 1.26 63
45
average 18.33 1.47
average 1/0O 102.50 0.29
long sides 123.13 1.59 - __average valne over two samples
50 1/0side 103.75 0.31 average value over two samples
no visible damages at the outside
CONCLUSIONS:
1. the forces to open the kit are quite high
55 2. the force at the I/Q side is almost as high as at the long sides
3. the penetration depth at the I/0 side is much lower than at the long sides
4. the force/displacement curves are reproducible

TABLE III



8 115 23 1.26 63 45 aver age 118. 33

1. 47 average |I/O 102.50 0. 29 | ong si des

123. 13 . 1.59 average val ue over two sanples 50.

/0O side woosndfds8. 75 0.31 averggasyrRi4sg over two
sanpl es no visible
damages at the outside CONCLUSI O¥gy 1. the forces to open the

kit are quite high 55 2. the force at the I/Oside is alnost as high as

TR g e P S AT
* c

r epr oduci bl e EsII
WD 98/ 20451 Claims PCT/ US97/ 14369
20 Cl ai nms VWHAT IS CLAI MED | S:

1. In an WEATIRCLAMEDRBiprising a printed circuit board assenbly 5
i nt d t d,shi.el ds, havi ng. ed . in.t i t
Conpr | ses thbs. O A ECHPRS GRLASTDHIEI PHR R AL DT EASEETN ¢ he

edge of £ he I i 1 i .

having dn aBtragecd tstlel SarERAIIE naitl LANS iRl BETABSRIRGYy
The card Ofc&haﬁges’ttawbﬁltﬁe%_agés 8f 0h88hiM Thebcigieed fBdiiRsidh e
frame and the recess is in said | edge and the projection on the tab
engages saietigeasfohe other shiedd andl¢eehcalr chidftabs aomptisehenreimemberr ecess has
angl ed ends which 15 engage the arcuate nmenbers of the tabs. 4.

' The card ofbavingmnmoblieue Projegiion sthichengages said qthsr phisld.

10 2. The card of claim 1 wherein each of the shields has a ledge in its
frame and the recess is in said ledge and the projection on the tab

engages said ledge.

3. The card of claim 1 wherein the recess has angled ends which

16 engage the arcuate members of the tabs.

4, The card of claim 1 wherein each of the tabs are resilient.

5. The card of claim 4 wherein each of the tabs are resilient over their

20 entire lengths.

6. The card of claim 5 wherein the tabs act as springs.

7. The card of claim 6 wherein the tabs act as a spring over their

25 entire lengths.

|

2 shids



5. The card of claim4 wherein each of the tabs are resilient over their
20 entire |lengths. he card of claimb5 wherein the tabs act as
springs. . 7. “mwﬂﬂgiuﬂﬁ"im"r m 6 wherein the tabs act as a spring
over thei woBBo4sent i e aat L PCTAUSY7/14369

PCT/ US97/ 14369 . 21 8. The
card of claim7 wherein the card has a21ength and the tabs have - a

curmul ative length and said cunulative length of the tabs is at |east 10%

of the length of the card. 5 9. The card of claim8 wherein the card
has a | engt$h an@heheardadfsclaiam @ wherein thenghed ibas d length anddthedalsavgl ati ve

|l ength of the tabs is_at |east 50% of the |l engt.h of the card. 10.
The card ofa enardativesengthand sud gupdlatyelsngtyo #‘hfi/\}?é’ts 1ﬁé§§¢%§ﬂ %10
based on test ig Speci 'tl_g:at,' an. 11. The card of claim1 which
resists torditBiarPet} ebE9FFout use of end connectors. 15 12. The
card of claim1l which has at | east one generally flattened cor ner.

13. The card of claim 1l wherein the printed circuit board is entirely

encl oseds byg a el biid GBEIRIh ® whefin the chfd hEsen tagth ehdcihai tabsdhade ch has
at | east one generally flattened corner. 15. The card_connector
of cl ai m 14a ehirnkiatizs lengtherrst saidecwoniagiveliength obthetabsdisafdrast $R%al | i ¢
wal | . _

of the length of the card.

10. The card of claim 1 which resists bending forces of what need value

10 based on test in specification.

11. ‘The card of claim 1 which resists torsional forces without use of end

connectors.

15 12. The card of claim 1 which has at least one generally flattened

corner.

13. The card of claim 1 wherein the printed circuit board is entirely

enclosed by a metallic material.
20
14. The card of claim 13 which has at least one generally flattened

COITIEr.

15. The card connector of claim 14 which has at least one corner which

25 is a diagonal metallic wall.

o e ta LR SRR TTT——



WO 98/ 20451 . PCT/ US97/ 14369

22 16. The c of claim15 wherein the diagonal netallic
wall is f ormeg mJﬂmﬂa ojection froma shield backwardly

t owar d sai dvo9sn2e4s1 sht e . The card of clai mﬂcmﬁ@ﬁ@b@gthe t op

and bottom shields are [ dent [ cal 18. A card conprising a
printed circuit board assenbly interposegs between card shi el ds having
corners wherein at |east one of said corners 10 is flattened. 19.

The card of claim 18 wherein the printed circuit board is entirely

encl osed by a6netThe cardrebghedtbr of cldm2s wHieeritt @hobhal ﬂe&lﬁﬁ%ﬁ}]{& the
shi el ds are hermaf)hrodl te. 21. The card of cl al m 1 wherein t

menbers havi by feldimg a projecion;femni shiwid backwatdly towadd sal. The
card of claim1 which resists both torsional and sheer forces. 23.
The card of E’F’&?q‘n 22 which resists both torsional and sheer forces

with use of end connectors. 25 24. A nmetallic shield for use in a nenory
card wherein said shield has corners and at | east are of said corners

I's flatteyiedy7,  The card of claim 1 wherein the top and bottom shields are
identical.

18. A card comprising a printed circuit board assembly interposed
between card shields having corners wherein at least one of said corners

10 is flattened.

19. The card of claim 18 wherein the printed circuit board is entirely

enclosed by a metallic material.
15 20. The card of claim 1 wherein the shields are hermaphrodite.

21. The card of claim 1 wherein the members having an oblique

projection are arcuate.
20 22, The card of claim 1 which resists both torsional and sheer forces.

23. The card of claim 22 which resists both torsional and sheer forces

with use of end connectors.

25 24. A metallic shield for use in a memory card wherein said shield has

corners and at least are of said corners is flattened.
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23 25. The c m 1 V\/nerel n an audi bl e snappi ng sound results
from engagenent of am J @I’w 26. The card of claim1 wherein the
recesses hewsppesed edge are angl ed out war dlpecTiusopaBét S.

27. The card of claim 26 wherei n when the tab engages the recess, the

tab is cacmmed into position. 10 28. e card of claim1 wherein when
nore than about 1.2 Nmis applied to said card in a torque test
average rotation angle is less than about 12. 29. The card of

claim 1l whersgn A Efdtd a bend
25N WIRNCARS 6f LaaA ¥ M&eﬁ%}ﬁeﬁﬁ@ shﬁppﬂnfgs &.H—&L

test average deflect is |less than about 3. e card of claim
1 wherei n whitomnexigagementlONh sideldgpl ied in a finger nail test,

di spl acenent is less than 1.5mm 20 31. The card of claim 1 which
includes a I/ 0O connector that is grounded wi thout a separate ground

cont act . . The, card.of claim 1l wherein the 1/O connector has a
|l ength and 26 3@%‘?83%13\ eleirl waceHpdhadgcepss havs qraeged edgos which

WO 98/ 2045'31 are angled outwardly to points. PCT/ US97/ 14369

27. The card of claim 26 wherein when the tab engages the recess, the

tab is cammed into position.

10 28. The card of claim 1 wherein when more than about 1.2 Nm is

applied to said card in a torque test average rotation angle is less than

about 12°.

29. The card of claim 1 wherein when more than about 20 N force is

15 applied in a bend test average deflect is less than about 3.5mm.

30. The card of claim 1 wherein when more than 100 N is applied in a

finger nail test, displacement is less than 1.5mm.

20 31. The card of claim 1 which includes a I/O connector that is

grounded without a separate ground contact.

32. The card of claim 1 wherein the I/O connector has a length and

said connector is shielded over its length.

25



24 _ 33. The card of claim1l wherein at | east one recess includes a
sl ot and camm ng structure for noving the tab laterally into the sl ot

oher Qient t E&nggvljﬂlﬂﬂmmllﬂﬂxuﬂmg:sa ° 3géi Ihgfcgq%ﬁ%?/%gm |3§

35. The card of claim 34 whelfein each di verging wall intersects the sl ot
at a location spaced froman end of the 24o0t. 10 36. The card of
claim1 wherein each recess includes a projection for engagenent by
the latch of each tab. 37. In an electronic card conprising a
printed circddt he danbebelpinp 11 whersinatdoastconeraness incindes i sibtigntlavi ng
edges wherein the inprovenent . cQnprises tﬁbs on the edges of_ one

shiel d that SHPHYES StEARURORORE the tab latgrallyinigtheplab aS{hedpl and each
of said tabs_conptis [ having an oblique projection which
RRsoRAT B ERESS

engages sai a6t a frame is I nt er posed between the
shields. 20 38. The card of claim 37 wherein the printed circuit
board is connected to the card. 39. The card of claim 37
wherei n the 84 d Tige samrpof tlatntds wharein tAe cab@hing structure comprises a

pair of diverging walls.

35. The card of claim 34, wherein each diverging wall intersects the slot
at a location spaced from an end of the slﬁt.

10
36. The card of claim 1 wherein each recess includes a projection for

engagement by the latch of each tab.

37. In an electronic card comprising a printed circuit board assembly
15 interposed between card shields having edges wherein the improvement
comprises tabs on the edges of one shield that engages recesses on the
edge of the other shield and each of said tabs comprises a member having
an oblique projection which engages said other shield and a frame is
interposed between the shields.
20 .
38. The card of claim 37 wherein the printed circuit board is

connected to the card.

39. The card of claim 37 wherein the card is supported by frame
25 bars.



