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ELECTRONI Gy6ARMo#960ss Reference to Rel ated Application 5 ;%@ok
conti nuation-in- part of co-pending application Serial No. Oglcg%s fil ed
April 5, 1996. Background of the Inventign 1. Field of the Invention:

The present invention relates to 10 eledtronic cards and nore particularly
to exterior shells for such cards. 2. Brief Description of Prior

Devel opnents: Electronic cards BLEGTRONIGOARDespeci ally for addi ng
capacity and/or functionaltty to personal conputers. The Personal Conputer

Mermory Card | nter nati ongirodsSRefstente t6REIaA:dApptidatibashed st andar ds
for such cards, and has 15 categorized themas type I, type Il and type

11 ca ds Prev r hi_el d t.C or
adhes Vel y Lg 1.8 %%f%ig#%ﬁéf S D Be PR R LRS!
uItrasonl c‘a /é Qi 1iled o 6 ecent cards enpl oy netal shields that
are directly fixed together, without a franme. However, there are 20
difficulties experienced in BagH : gcinwention ntai-n sufficient
rigidity to withstand fl exing, bendl ng and tension forces which woul d be
expected tb be f theIn grb@ roesent|imegntior gclatesrte i s,

t her ef a need for an electronlc card, which avoi ds the above nentioned

di ffi é§| t |%1§Ctrzﬂ3,nc cards anghaera PrEielagl b extrrosaBells far stichocarsion t he

out er packages ﬁf- atlvelg | ar ri)ducts suchgis t he, PCMClI A Menory
Card assentiies Mm GEORIG ERTAYAIS as

"Cick-d agks: ., Ther need to..reta I n_mat al thickness
conbi ned WATE . drehi g S B SRabeiy R b R e 11 50

el i m nati nge UG MYmButers. The Personal Computer Memory Card International

Association (PCMCIA) has established standards for such cards, and has

15 categorized them as type I, type II and type III cards.

Previously cards have employed cover shields latched and/or
adhesively fixed to an intermediate frame and covers laser welded or
ultrasonically welded together. More recent cards employ metal shields
that are directly fixed together, without a frame. However, there are

20 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 abové mentioned
difficulties.

25 Inherent to usage of thin sheet metal to form the outer packages of
relatively large size products such as the PCMCIA Memory Card
assemblies is the “Oil-Canning” noise emission, often referred to as
“Click-Clack”. There is a continued need to retain thin material thickness
combined with a deep-draw of the two card shields half’s while still

30 eliminating such noise.



2 Summary of the Invention The electronic card of the invention conprises a
printed circuit board interposed between card shields having edges. Tabs on
t he edges WR UM hi el d engage recesses on the edge of the RIEE$984K$8| d. <
Adequate 5 rigidity is thereby provided. Also included is an I/O connector
grounded w thout a separate ground contagt and shiel ded over its |ength.
The el ectronic card of another enbodi nent of the invention conprises a
printed circuit board interposed between card shi el ds havi ng edges. Tabs on

t he edges of one shield eﬁgags rggg;aggf@l tﬂﬁﬁﬁfﬁﬁgﬂ the 10 ot her

shield. Adequate rigidity is bar is interposed

el veen e s b el afie REHHURnkscBnlioR GOBRERKATa proatedrbioUt @

separate ground and shie over SO0 enconpassed

Wi thin thepbayeihidBolssdah toiel S RIS tating @fgtsaPaisdion) the Bdbd oh 2
peri pheral groove sarrounds a deep drawn recess. 1

Bri ef DescphptdiiBlPEnhEe Reevdsegsod iReigtigendfl hie dthdrushietd. dadegibes with
reference to the acconpanying drawings in which: Fig. 1 is an expl oded

per spe i veigidewisftharels) peovidedc Alodinnfluded ipresbfD donredtoogroafided
Fig. 2 is a perspective view of the card shown in Fig. 1; Fig. 3 is an

enl arged visdtheft lseparate grounddontact and shiglded oregits length. are
schematic illustrations of various ways in which the tabs and recesses in
the card il ust Mitecelectroriig _caxdrcéya@mmqum@m of the IB¥6BHOBf t he
present invention;, 25 _Figs, 5a_and 5b are respectively. xpl.oded
per spect i veompIises agprinted §B‘|¢h’é’éb@?‘r@é’éFFrPHSFﬂgjeéﬁ’re&ns‘Fﬂ)‘?ﬂiS%?‘Fﬁ% S!EP"ingnd
its

edges. Tabs on the edges of one shield engage recesses on the edge of the
10  other shield. Adequate rigidity is thereby provided. A frame bar is
interposed between the shields. Also included is an I/O connector
grounded without a separate ground contact and shielded over its length.
Also encompassed within the invention is an “oil-canning” noise resistant
shield in which a peripheral groove surrounds a deep drawn recess.

15 Brief Description of the Drawings

The invention is further described with reference to the
accompanying drawings in which:

Fig. 1 is an exploded perspective view of an electronic card of the
present invention;

20 Fig. 2 is a perspective view of the card shown in Fig. 1;
Fig. 3 is an enlarged view of the area in circle Ill 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,;

25 ' Figs. 5a and 5b are respectively an exploded perspective view of an

I/O connector used in the card shown in Fig. 1 and its



3 acconpanyi ng uni versal grounding part and the 1/0O connector in which its

uni ver.sal Yyooametiong part i s engaged; Figs. 6a and 6b are re ' an
expl oded view of an alternate I/O connector and a vi ew of tﬁetla@lts%{(féﬁéq el/O

connector in which its 5 groundi ng part is engaged; Fig. 7 is an -
expl oded perspective view of an alternate*shielded I/O receptacle; Fig. 8
IS a perspective view of an alternate shield nenber which may be used with
the 1/ O receptacle shown ip Fig. 7; 10 ) Fig. 9 is an expl oded
perspective vi eRCEPMRARYINEG RRIvETprberIREingparti andtthef I/ eonmedtaf irt he

present invention;. Elp‘g 1Q isﬁé bot t om per spective view of the card of Fig.
9: Fig. 11 is a“frl'b‘ﬁ $ PUVETSA BIOMRBNEPHAAE engaged; used in the card

shown in Fig. 9,..15 ig. 12 is,a detaile i ew.,of the area within
cirole xi1 n PFIES-Ga and6b e Fapeiiel o Gitlaicn Vinw wirea AHernase cl o
Yhe card connectld SGicto dhd 8 Gewiit HE MBS o SR T whigh itS
t hrou an enga : : Fig. 16 is a cross section through Xvii
- XV ?hsin Fi gg %@?“%ﬁﬁ?&@ﬁef‘ gggg’ogs section through XVITI - XVI i

Fig. 16. Fig. 18jsS73st@PeRpRided g&éﬁec@iv%*\}ieivdoﬂ%?%1’&&1}&%[{8%'1&?&1%{519{/’(5rEd

enbodi nent of the card of the present invention; S a si

el evational vi ewe@éptiaege;shiel d shown in Fig. 18; 25 Fig. 20 is an
end view of the shield showmn in Fig. 18; Fig. 21 is an end view of the
entire card whi Fligh@ksa perspctivieevietvi of anHtemmaite sHigld dEmber which

may be used with the ] /O reéeptacle shown in Fig. 7;
10 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;
Fig. 11 is a top perspective view of a card shield used in the card
shown in Fig. 9;
15 Fig. 12 is a detailed view of the area within circle XII in Fig. 11;
Fig. 13 is a detailed view of the area with circle XIII in Fig. 11;
Fig. 14 is a detailed view of the I/O connector used in the card
connector shown in Fig. 9;
Fig. 15 is a cross sectional view through an engaged latch;
20 Fig. 16 is a cross section through XVII - XVII in Fig. 16; and
Fig. 1'} is a cross section through XVIII - XVIII in Fig. 16.
Fig. 18 is a top plan view of a shield used in another preferred
embodiment of the card of the present invention;
Fig. 19 is a side elevational view of the shield shown in Fig. 18;
25 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

shield shown in Fig. 18;



4 Fig. 22 is a top plan view of a shield used in another preferred

enbodi nent _of the card of the present invention; Fig. 23 is a side

el evati ond¥YOIBW6f the shield shown in Fig. 22; Fig. 24 i sparrusssdiesicew of
the shield shown in Fig. 22; 5 Fig. 25 is a top plan view of a
shiel d used in another preferred enbodi mgnt of the card of the present

I nvention; 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

artial perspectd i: ) ield.s ' i.Q. . 10 Fig. 29
e an entar oo B2 208 Sp blih Bibefof LM aell  afltn dPproteprea T8 20
bl ank from whic s hi ' i g. apnuf actured: Fig. 31
is an enl arged E}I{eﬂvﬁﬁ%ﬁe&arﬁg%% %f?gla%ﬁg%ﬁw’i g. 30; Figs. gSZa

and 32b are vi ewsg 033 ak laesiABl Qe PARORAT GiveBDERE BRI $HhoWh in Fig. JBbs and
recesses respectively. Fig. 33 is a detail ed perspective fragnmented vi ews

of the frame baFsgus4dsianh éhié viewbiahe sigiefd ehomin imFgt pon, Fig. 34 is a
perspective view of the entire frame bar shown in Fig. 1; Figs. 35 - 38 are

si de arfd pl an viFégs25fis potdp plen view bé acshidld 2Bed in anothgsprd®rredi2 are
vari ous perspective and schematic views illustrating the assenbly of the
frame in the shesibidimemst ofithe casd of dhegpriesant phventiom; edge vi ews’
illustrating various parts of the card;_ Figs. 47 - 51 are perspective

i |lustrating vaFigudbpam sidsreleyrtienalvieysof the shigldygshewn; in Bigi2@ and top

view of the frags, S3P0R'n ohd view of the Shield shows tn 5 287
Fig. 28 is a partial perspective view of the shield shown in Fig. 18;
10 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;
Fig. 31 is an enlarged view of the area within circle XXXI in Fig. 30;
Figs. 32a and 32b are views of alternate preferred embodiments of
15 tabs and recesses respectively.
Fig. 33 is a detailed perspective fragmented views of the frame bars
used in the card of the present invention;
Fig. 34 is a perspective view of the entire frame bar shown in Fig. 1;
Figs. 35 - 38 are side and plan views of portions of the card,;
20 Figs. 39 - 42 are various perspective and schematic views
illustrating the assembly of the frame in the shield;
Figs. 43 - 46 are various plan and edge views illustrating various
parts of the card;
Figs. 47 - 51 are perspective illustrating various parts of the card;
25 Fig. 52 is a side and top view of the frame support on the back of
the coding key; and |

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



Fig. 53 is a schematic viewillustrating a torque test of the card. 5
Fig. 54 iwoeestoomepl an view of a shield used in anot her pref&r{,@gsﬁmgdi ment
of the card of the present invention; Fig. 55 is a cross sectional view
through 55 - 55 in Fig. 54; Fig. 56 is a_detailed vieww thin circle 56 in
Fig. 54; 5 Fig. 57 is a cross sec® on t hrough 57 - 57 in Fig. 56;
Fig. 58 is a detailed viewin circle 58 in Fig. 55; Figs. 59a - 59c are
schematic drawings i]lustrati a. preferred t hogd of manufacturing the
shiel d shown infig-@4 52 tPPgEPa%GWQY OEGCSQFQE@EQM pothemprrferre
illustrating an_alter.nat referred of manufacturing the shield
shown in Fig. 593,:“]?9%@ et%Q%S%P?gﬁﬁ(ﬂfﬁﬁaegwwn%‘?nappar atus shown in

Fig. 60a - 60c; oFi - | S - AL ' f .ea .l ircle 61
kg, 50 by i I i el A EioleRieR) ORI Y Getai ec
15 ' VA ! f ' t
hisld and o tFEa dar ST APy PRUARGALCIEH HETECR4% oot Pon of 1 he
shi el dsof the ppgseny it BV&dskMBcHordthrdifeh &7d- géqnap§s.r§5)t ographs show ng

detail ed cross settional views of the deep drain rece séctions of the

shiel d of the prgsesg ig@ detailed vienin efcld58.infBig. BB 64d are phot ographs
showi ng detailed cross sectional views of the entire end sections of the

shields of the Pigseé30a i BenareoschémptiGirawitkSihstratipgad egefarhed show ng
detail ed cross sectional 25 views of the seep draw recess sections
of a prior art sisthlod ohmanufacturing the shield shown in Fig. 54;
Figs. 60a - 60c are schematic drawings illustrating an alternate
10 preferred of manufacturing the shield shown in Fig. 54;
Fig. 61 is another schematic view of apparatus shown in Fig. 60a -
60c;
Fig. 62a - 62c is a detailed view of the area in circle 61 in Fig. 59 b;
Fig. 63a, 63b and 63c are respectively comparative detailed cross
15 sectional views of the draw down section of a prior art shield and of
the actual and theoretical deep draw recess section of the shield of
the present invention;
Figs. 64a and 64b are photographs showing detailed cross sectional
views of the deep drain recess sections of the shield of the present
20 invention;
Fig. 64c and 64d are photographs showing detailed cross sectional
views of the entire end sections of the shields of the present
invention,;
Fig. 65a and 65b are photographs showing detailed cross sectional
25 views of the seep draw recess sections of a prior art shield; and
Figs. 65¢c and 65d are photographs showing detailed cross sectional

views of the entire end sections of a prior art shield.



Figs. 65c and 65d are photographs showi ng detail ed cross sectional views of
the enti rewéggl %ﬁgti ons of a prior art shield. 6 Detail ed Description of
the Prefertr BH5Bdi ments Referri ng to Figs. 1-3, the PCB aBRCSHHBIS68WSNSi St S
of the nmetallized 5 receptacle 1/0O connector 1 at one end and the 68 pos.
MIB (M CRO TRIBEAM err]) receptacle connegtor 2 at the other end of the
board. This connector 2 has the two coding keys 3 and 4 integrated to sides
of the plastic housing, sifultaneously an upstanding ridge 5 on the top and
bottom of this housing. On each of the two coding key ends of the 10
connector 2, top and bottom surfaces, are also |ocated two recesses 6. The
/O receptacle is described in detail hereafter. The top and bottom card
shields 7 and 8 are identical stanpings of sheet nmetal eg. stainless steel.
Over a substantial DetagleddDest¢xiptivmeiof thet PreferredcEmbodimentabl y

periodi cally spaced, |ocated upstanding tabs 9, 15 and on the other side
at same | ocat i oriRefgnringecio Bigscilt-J, a@mgﬁﬁ asscembbeconsists of itheaugtallisad at
the front side 13 of a shield are |ocated_two fixation tabs 11, while at

the reapP sirgseptadadiOseonnectarel akonesend anst tho S nos MTBHMIGRO
Ponnector IREBABRM Geaeniacls CORREEITH 2 At Bicaher A BEthe AR aFhisend
(eSS 1 ALY S S0 TP FIMB S BRET 110
Che two cariashimthg e, MRttty DO Lot Phideds eftgotTang Voot
other over i8ttsht BEthit! Hou néphé.f%ﬁ%?%@'ﬁﬁto EB@irRey b et | on tabs

11 cooperate w oppositely positioned recess 10 a
10  connector 2, top and bottom surfaces, are also located two recesses 6.

The 1/0 receptacle is described in detail hereafter.

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,

15 and on the other side at same locations and periodicity appropriate
recesses 10. In addition, at the front side 13 of a shield are located two
fixation tabs 11, while at the rear side of each shield are extension
portions 12 which are perpendicularly bent to be flush with in front of the
metal shield of the connector plug opening of I/O connector 1. Such a

20 perpendicular bend results in an improved aesthetics and also prevents
an opening between I/O connector and shield and prevents what is
known as a "smile" effect of the card while allowing for proper axial
positioning of the PCB assembly.

When the two card shield halves 7 and 8 are positioned and moved

25 toward each other over on either side of the PCB assembly, the tabs 9
and fixation tabs 11 cooperate with oppositely positioned recess 10 and 6

respectively, to obtain a final card assembly 14 shown in Fig. 2.



respectively, to obtain a final card assenbly 14 shown in Fig. 2. 7 .
Ordi nari | YQ9/0876y one tab 9 cooperates with one properly peaitsoeigsds’ ece
10, the force to retain the card assenbly structure intact (see Fig. 2),
not wi t hst andi ng t he nmechani cal flexure/tgnsion it is subjected to during
application, is low. Due, to the enploynent of a relatively large 5 nunber
of tabs and recesses evenly spaced over the assenbly | ength on both sides,

£fici : hieved. | |t
o and. usual |y Oringhint HeoRSASHL lb P HaBBe AR SR ond pHiPELE sositionsd
, t ' t b .
rice; ontt 10, BRISEe @) KA e cirahistiibly sEUEHErE Mt GreFie.
recesses 62pnahithseak@ig ke BleddthieaNNeshrt /nsiie3eid BbYdAg!of riction

) ! 3
forces can ge enhanced by appropricate choice of the ref‘atlve

di mensi on/ doafieg abplicatioal)/is ¢6@s SDCep RS thtictplB3gREAL bf Bord1afifek Rirge
mechani cal structure. For exanple, considering the Section A of “tab™9 in

Fig. 4& fniurhbenaf tabgageheatesseswvenly spatadovantheesessablcRhgiBsoht if
15 the tab is |l onger than the recess, as shown in Fig. 4d, the tab is

twi sted (Fbgth4ddlesr shfiaiemt rigidity wédherisserbly. cdm bedaichievad. séner al
options for latching the tab in the recess are presented in Fig. 4b and

Fi g. 4g angcneralpdhare candraiand usatadly e a Bluehpesidiom maisnyatoheatatthor
formed on %ne end of the tgb, by a sheared portion, |atches the tab in the

recess wheRCSEWEEY tahs and dhe repeseas, <hug (e s gtaleransgsardangeasnlts is
(o st ap L preha fal Alesand POl L dsserl v ot act., dngte
o Lon A5PT ORLL BLEp R Ul oAU 9L BBl AR BADS
shown in Fi’ﬂétipﬁafo?eéjs 2hn' Bk WALERCEH By apPRPY¥Priate choice of the relative
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 I"CCCSSCS can result if
15  the tab is longer than the recess, as shown in Fig. 4d, the tab is twisted
(Fig. 4€) or the tab is curved (Fig. 4c). In addition, several options for
latching the tab in the recess are presented in Fig. 4b and Fig. 4g and 4c
and 4h, wherein a latch 9a, either centrally located or formed on one end
of the tab, by a sheared portion, latches the tab in the recess when fully
20 mated. The objective of the latching arrangements is to withstand the
mechanical forces and hold the assembly intact. Another object is to
present substantially flat metal sides of card assembly to allow
appropriate contact with a ground contact of equipment slot (not shown)
which the PCMCIA card needs to fit.
25 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



that plastic is renoved at ends of the top and bottomplastic walls 20 to
al | ow thpw&@%% é\kriomthe rear (PCB side) of two netal springs with |egs 21
and 22 having & rdly projecting latches 23 and 24 and enBiCT/RS98ar§80626. | n
the final assenbled condition the |atches 23 and 24 contact the netal

shield plug connector 18 of assenbled I/® plug connector while the ends 25
and 26 are pressed on netal upper and |lower shields 7 and 8 to 5 conplete
the total ground connectigQn of system These two netal spring nenbers are

connect ed gdr DPChavRIPthwaAHY SFbiébenEBtHed 28 LR1DIERE eﬂﬁgj?ﬁrﬁ &:’é;’

as ininitial design.  Referring fo Figs. 6a - 6b, another e

shown i n hitHe final aesamtled onditibnsitid RAch¥snF fhdtide cbﬁ@a@ﬂ‘fh@ﬁ{étﬁfn
plastic walls of 10 receptacle I/O connector. The advantage in this

ar r angenershielibphgg connector, 18ofassepablednbd etug vnrideesr Wil Bt denglai el d
extends over the total length of the connector while ensuring there is no

pot enti al 2f epd2barerprassedvan greiad dipprraanddewst tshidldd Atargb8rtect or ends.
In this design, the inward projecting |atches 23 and 24 face the central
plasti® i roanplets the total grojamd wopmession of systemi Adeseutyo hiztahispiring 8.
The outward | atches 27 of the ot{he&r] side .of the I/ O connector contact the

upper and PERAPEISHES eenRected 0 thi greunddraghen the BAB 26 taoeconvectsd al so

agai nst the cg?dges .of,c t he .card .sri elds. Referring to Figs. 7-8, a further
devel opnefP* Gt P¥ HVGtEoasSdBJBitial 6S1T-shield in combination with the

bsti f / ipddnitial desi ' h . _He .h
and shi ol d por (R6REReCCORES, oh’ Brp MeidsBer PRt BBOwn 0 b cal

Seqent s @hnd S R U AGAILOGS (Pl AELRANONHIS, BRElOWISLS o S

design alternative'is no y present a ne I ni ng

ggginij s, ﬁ?"*‘glﬁgiéﬁ égg:g&f@%?é&gl\r/ﬁﬁrhé BRivaeRheend tRfs QfrddlRheREPLARENbL O
only, is one part needed, but that the metal shield extends over the total
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

15 finally connect with mating plug I/O shield 18. The outward latches 27 of
the other side of the I/O connector contact the upper and lower shields 7
and 8, while the edges 25 and 26 are located also against the edges of the
card shields.

Referring to Figs. 7-8, a further development of the I/O receptacle

20 shield in combination with the substitute for ground contact 7 in initial
design, is shown. Here the upper and shield portions are shown as two
separate half's, each with symmetrical segments of latch retaining
openings 12 facing towards each other. This design alternative is not only
present a metal plate with latch retaining openings, but also present at

25 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 cleariy evident in Fig. 4 showing the rear from the PCB



| egs of termnals, a netal wall over the remaining width of the card. This

feature igyo®ydrgl early evident in Fig. 4 showing the reardj %ﬂg
9 side view of the receptacle I/O This rear end 28 (Fig i N 8sode5|gn

when | ocked above a simlar wall extending froml ower shiel d portion, then
affords a neans for EM/ESD shiel di ng bePween the PCB el ectronics circuit
| /O connector on this side of the card assenbly. 5 Referring to

Figs. 9-16, the PCB assembly includes the netallized receptacle 1/0
connect or Side vewmfctherechptaciecl /63 Fdysverr cackp8dFig Blomthisxdesigp at t he

ot her end of t Thi s ,M[B conpector 102 has the twg coding keys 103
and 104 | ﬁvbspglpsgeaﬁg@\treg Sémlmewaﬁafeﬁtﬁe ding, §iorp lowemshiakbpestignan

e 1 el € e b e B i
rﬁcelp'éacl & lf'%lfﬁ{g? %Eﬁecf] S lﬁé eegfglé? caﬁ@stsggl de bottom card

107
:uiogt anti al ?ggﬁ% %q-r?{%eﬁé Eiﬁ}sﬁ eﬁt‘f’a tp%o%%B:%%éeé?éggﬁ@lﬁggrslto [ cg%qegcat ed
upst andi nore3btadi%/ FR8nARctdC1 01N ot dRdPind 3R SO TR WA Mlkpiacle

periodicity afe app opr| ate recesses 110. In addition, at the

113 of a skirehéctoy 10F ak et erbthieridBf Hab bbhrd, TS MITH Bsnh%foxsnég least he

shield are extension portions 112 which are perpendicularly bent to be

flush wit htHentdo @iding kdys 1@8aindhoal dhtefrdted wosidestafrthel ﬁ&sﬁlem ng of 20
| /O connector 101 in the final card assenbly condition. Suc

per pendi cuhausing)dsimsithhsouslyaan iugstaveiing etdde il D8somithetepcand wititdm
al lowing for proper |ongitudinal axial positioning of the PCB assenbly.
When flRe talotluarhbesing. dOmatach of thiedmd coding keyesdsi oinde MHEB monettctor
towards eag hQE %os ggdoggtt%];nts%%f;c%%, %ﬁ’sceaqgg)iocétg% ct>1f1i t%iell(}% connector ends
and two recesses 106. The I/O 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
15 periodically located upstanding tabs 109, and on the other side at same
locations and periodicity are appropriate recesses 110. In addition, at the
front éide 113 of a shield is located a fixation tab 111, and at the rear side
of the shield are extension portions 112 which are perpendicularly bent to
be flush with in front of the metal shield of the connector plug opening of
20 I/O connector 101 in the final card assembly condition. Such a
perpendicular bend results in an improved aesthetics of the card while
allowing for proper longitudinal axial positioning of the PCB assembly.
When the two card shield halves 107 and 108 are positioned and
moved towards each to enclose of the PCB assembly, the tabs 109
25 cooperate with recess 110 along side and fixation tabs 111 cooperate with

oppositely positioned recess 144 on the opposite side of the top shield
through slot 100, to obtain a final card assembly.



25 cooperate with recess 110 along side and fixation tabs 111 cooperate
wth oppositelg ositioned recess 144 on the opposite side of the top
shiel d t hY8ddh 7§Fot 100, to obtain a final card assenbly. PCTAI§98/168%6
periodicity of tabs and recess over the assenbly | ength on both sides, is
sufficient to ensure the desired assenblqprigidity. As previously stated,
there usually is a true-position mss-nmatch between the tabs and recess,
due to stanping tolerances. This arrangenent, then results in at 5 |east

an initial fricthensdriddieity!detabdoatdrecesd BLES 1R a\%%éﬁﬂﬂ&h@?g@/ ontBsan of

the side tabs 109 entering side recesses 110, and t front xat1on tabs

111 passi ngidell GggduffieteritOf éAsary €he Hre@ﬁ*edrﬁ@&ﬁblb‘lﬂigi?c_liéjr.h ALPPSHEbLS]Y
shield of plastic housing of connector 102. These individual friction

f or ces canstkeedptiaceedshyllpgigraonmieapeositivai aessfmibeh teltaicenethkltabs and

di mensi on/ shape of the tab/recess cooperating together to formthe
mechani cal rextesse teeto Seimpmigtplprances| Anliy arcankgemens, thidch aesultd inaat
further devel opment of the I/Q receptacle shield in conbination with the
subst i But elepst agy tnitigl chiation-fitod the twe cand shdeldgnon ieackhother b reasor
upper and shield 15 portions are shown as two separate hal fves each with

symet ri cfa'Pf e mid §a12’1$ 10%; enpter g sl tecssens ide, ard twe; fagnt dxatien each

et al ni ng G LAgepa SR EEaUBROREnT O (4 PRteTakPre RBcasm 4F RHES ecept acl e

110 Dot 0585 SRR o FRodhe kL8 oAl 1 o

socur 00, LPARININRA LU il PSR s MIELRL AU RuLEsoct, o

l'at ch 1533 gxheRdfon/shape of the tab/recess cooperating together to form the
mechanical structure.

Referring particularly to Figs. 9 -10 and 14, a further development
of the I/0O receptacle shield in combination with the substitute for ground
contact 107 in initial design, is shown. Here the upper and shield

15 portions are shown as two separate halfves each with symmetrical
segments of latch retaining openings 112 facing towards each other. This
design is not only present at a metal plate with latch retaining openings,
but also present at the rear end 128 of the receptacle 1/0, besides the
area needed for SMT legs of terminals, a metal wall over the remaining

20  width of the card.

Fig. 11 and 12 shows modified forms of securing tabs wherein the
tabs 109 comprise an upstanding arcuate section 130 having opposed
rigid sides 131 and chamfers 132 from which a spring latch 133 extends
downwardly and outwardly. Referring particularly to Fig. 13, the recesses

25 110 are formed in a ledge 134. The ends of the recesses 110 have edges
135 and 136 which are angled inwardly to points 138. Referring



downwardly and outwardly. Referring particularly to Fig. 13, the recesses
25 110 ave9v/oymed in a | edge 134. The ends of the recesse§c}&1g9§%¥& edges
135 and 136 which are angled inwardly to points 138. Referring
particularly to Figs. 15 - 17, the tab 133 engages the underside of |edges
134 in the recesses 110. The two card shi®l ds of this enbodi ment are
preferably made from 0. 2mm st ai nl ess steel and have a nunber of nechani cal
snap fit 5 fasteners. After assenbling the two shields to_each other,

t hese fasté??é'rtkc‘-ﬁﬁké’ thEigsay s&%pr%i% y33rengagssptlae amndersidgod ledges
stiff agai bendi ng and toqr,sjon. These fasteners al so effect good

el ectrical nﬁ%ﬁr‘l’ég‘?ﬁ%‘%cﬁﬁeﬁﬁéﬁndi ng between the two card shields due to
mul ti pl e cont act LnLs no,.i nt er nedi ate |1 poad bearjng
surfaces 10 ar e’mg?it ioﬁﬁ%l@?é&i%ﬁﬁ@?%%ﬁ%qwr&zﬁ%q B’é%igf %‘(P)gmaf ege
fasteners ' olge) 9 ' @ﬂgﬁg r 0. It wll
be seen frggﬁ%fgg?%vnm ngsg%iegfagtéﬁigv%t% 1&1'\9(821%}1 an ﬁf&%ﬁigﬁagﬁth of the
tabs 108 amgstefi&ly. LRAReRHR éﬁ%lﬁg% KAYAHA Yhiel@dntd REcRESfRd!

for exanple, by angle gf (Ei g. 1 to bettelre engag%cgﬁée re(:gsigée%fal#Bﬁe%ch

15 tab 10%&&%@@&%&%&&@9@&mnﬂes&eicaéﬁﬂyaigia Ahé sehE h%%i& 133,

whi ch hooks in a latch 134 underneath the area of each recess hi s

| at ch 133 hsdrildinighenéiworsiaind Thiest dasteners epeseffecagbed ass@myly. During
mating, the tab 109 will be subjected to elastic bending and torsion forces

fromthe tiqoroiedtidn fiod §Boumdhng between thedem c2H shields dae bo nahltiNe
includes also two rigid sides 131 which engage with sone play in both ends
of the receentaco pomts,tandialsabpeause nd pitdreiedéatel®adabearingensfeoss gi ve
t he ma(iﬁani cal connection between the two_card shields a high shear
strengtH, \#iccRtifged the sardyisrepmally shiedded dor BMI. 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
109 and latch 133 are angled inwardly from the perpendicular pléne, for
example, by angle of (Fig. 15) to better engage the recesses 110. Each

15 tab 109 comprises a spring section 132 integrated with a latch 133, which
hooks in a latch 134 underneath the area of each recess 110. This latch
133 holds the two card shields from opening after assembly. During
mating, the tab 109 will be subjected to elastic bending and torsion forces
from the tip of latch 133 up both rigid sides.

20 Each tab 109 includes also two rigid sides 131 which engage with
some play in both ends of the recess 110. The total number of rigid sides
131 and recess ends give the mechanical connection between the two card
shields a high shear strength, which results in a high stiffness against
bending and torsion. It will also be noted that the two card shields are

25 identical and are hermaphodite, that is, each shield contains both male

and female fastening elements.



bending and torsion. It will also be noted that the two card shields are 25
I dentical and are hernmaphodite, that is, each shield contains both mal e and
femal e fasYRAVPY%I enent s. 12 As is shown in particul ar RETHSsAgarsd t 0
Figs. 12 - 14, during mating the chanfers 132 will first touch the |eading
edges 135 and 136 so that they will guidgathe tab 109 to the end position
beyond points 138 and guarantee that the latch 133 will hook underneath
edge 134. The points 5 138 function as latches to hold the tab in position

in the recess a ' : ' . y hiadi qat egapr | at chi ng.
The rel ative di %n{sglr g%g%ﬁ?ﬁgygﬁgﬁeygﬁi%fagﬁgblFc;%gégétmgz}én 138 are

desi gned t %&Bﬁ?@lé@ﬁaﬁﬁew 1 B2OwiIB fiasPidish H19é GsadieRsSedddie 188t £hd "EsdIagi sm

is designed In way that there is an initial 10 play between the | atch
and the | ednat 1Réyiwilveaidectie e 409 mﬁtha\/ehdram’tibnkbeymmdmt@ 188cand
spring function o¥ ends 137 of the | edge. As these ends have a bendi ng
angl e | ess gifizande thheshe iatch 188swilt hobkaindémreasthsedgd 13¢ .t Thetpaintsr d
shields and then these have to be pressed together a little before the

| atch 183 38 fibactieneas latthes totnldt the tah ih positiom éh dhiesracess and f ur t her
play. Preferably the overall cunulative |engths of the spring |ike tabs
will be at proxide apgwdiblaésnapgthabindicates peppeniaiching g selabivg wi |

be 50% of the length of .the shield ef er (i p éicu airlyto Fig. 9, it
will also samensionsat theshamiers 33 %‘T“i)ﬁe‘g%é g‘%’ @AEL Stuatt def FRctor
102, which gllo the tab 111 t ass .t hrough the connector to engage a
recess 144 3359 WB&A&%@P&‘@F Gere is a conpletely netal to

gg;ﬁle c'f 8? t ith S(I\)/B]f;g"i%%::l{ f%e‘fﬁh%ﬁi)s/ﬂlefﬁeaégfg%eﬁqnegWtﬁ%tﬂéraesg SnliRidide
10 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
together a little before the latch 133 will be mated. After that the latch
15 mechanism has no further play.
Preferably the overall cumulative lengths of the spring like tabs will
be at least 10% of the length of the shield and more preferably will be 50%
of the length of the shield.
Referring particularly to Fig. 9, it will also be seen that there is a
20 slot 106 at each end of the connector 102, which allows the tab 111 to
pass through the connector to engage a recess 144 in the opposing card
shield. Thus there is a completely metal to metal contact so that it is not
necessary to engage the plastic in the connector 102. More particularly, if

only two card shields 107 and 108 are engaged without using the

25 connector 101 and 102 the resulting card case is rigid.



only two card shields 107 and 108 are engaged w t hout using the 25

connect orwdbafyd 102 the resulting card case is rigid. ,&9%’&%
test, bend test and finger nail sinulation test were conducted on t

second PCMClI A card version described above. The tests are shown
respectively on the attached Tables I, 113 and I1l1. Referring to Figs. 18 -
21, an enbodiment is shown in which no I/O5 receptacle is enployed.

Q herwi se this enbodinment is generally the sane as that described in Figs.
9 - 17. That i sA torqguhedestidmnd s¢st and fingenmaid isiendatien wsttwersl recesses
254, and it also has a_space 240 for an MIB connector (no hown)

Ref er ri ng qunductegdapnythis sergad PEMCHy card versipniescstkad ahavet ﬁ%h? oi ni ng

2%‘5? 52?&%&%222%%&%138&@9&&&3 $Hadicd bl KipehdBt. 55 anot her

te hgi’ | nmkes (BeIGRE h§9 Fige 18- p%L%ﬁ?&%n“??%‘”eﬁﬁ’és”?BS@%ﬁ e A5 00
; .
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posi ti oned, oupRrdly Allptepled e O ?aa@%tRrhacgn&ézﬁléaloaatbse@ds%fdw

card while? cooperat€ with each other on the MIV

connect or éhgﬁ e'ﬁ?éﬁfléhf‘ﬂeée%sgé%4 Znd i24lsonas Respadodonitan MTBowN
whi ch makes % 0 |/ O connectors 446 and 447. Ochervm se this 20

enbodi ment cbSnesERfrict dhowhp Referrhsg paetionkarlyies RigbepdOat@yeit will bel | be
noted that at the rear end of this c_ard.the tab and recess 448 are

posi t i onednbesdvenat the jbirngaaibscand seaessashef theareas aee dispdeedcta the
Referring to Figs. 28 - 29, it will be seen that the full netal corners of
the entbdi sitht andethmretisctentvally adgoining masels &4 laand| 242 Refsrring 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 this embodiment the connecting tabs and recesses
15 345 and 354 respectively are positioned oﬁtwardly adjacent the I/O
connector on the front end of the card while tabs 311 and recess 344
cooperate with each other on the MTV connector side.
Referring to Figs. 25 - 27, another embodiment is shown which
makes use of two I/O connectors 446 and 447. Otherwise this
20 embodiment is essentially the same as the ones described above. It will
be noted that at the rear end of this card the tab and recess 448 are
positioned between the I/O connectors and the rear side of the card.
Referring to Figs. 28 - 29, it will be seen that the full metal corners
of the embodiments described above are comprised of a folded metal wall
25 shown generally at 549. Referring to Figs. 30 - 31, it we be noted that
this curved corner may be produced from a blank having a medial

protrusion 450 and lateral protrusions 451 and 452 which may be folded



25 shown generally at 549. Referring to Figs. 30 - 31, it we be noted that
this curvgfl%gﬂgg‘{ may be produced froma bl ank having a nedial protrusion
450 and | 4 g otrusi ons 451 and 452 which may be f ol dedPCT/USB8/168%6ar di y
and inwardly in segnents to produce the desired rounded effect. Those
skilled in the art will appreciate the aggantages of the construction of
this full nmetal corner in terns of EM EST shielding or simlar full netal
shielding without use of p|astic or open air. This feature is also 5

est heti ca i i . | 1
oL MRS AT U0 sblriaRs 10 SR IR BeolT0A O Bl
| ncor por at ifygh §IkAER RAFhé arﬂdﬁi'ntdﬁﬁghflhgé ftﬁer&%n%gfeg ofthe! hdtPusHBROT

the interior electronic circuitry; "an ording a nmeans to

mechani cal lof thegfelitmatid dornethia teeid oLEMI BEBTaldldsldingt diesiniPar fulll thétal
addi ti onal enbodi nent, neans are provided to appropriately align the two
end connectshisldihg@vithdut heseMiBplastiveot opgnwith Ties featurteoistdlsoPCB bef or e
their fixation by a solder reflow process. 15 Preferably this alignnent
shoul d be assthetidally dvantageonesthef itt hghnocsharge edgeseg-t o- board hol e
cl earances. Renovi nE‘?thi_s requirenment for both or one (e.g. MIB side)
PCMCI A case woulTtheigiewing medificatiopsanaytales decinaayporategeisitgrthe card
modi fi cati op hag beep undertaken without alteration to the basic netal

| at ch snap-4SSCTIRGSt BPEVS@0  di scussed earlier on edges of netal -shield;
neither is there.,a,change to the basic 1/0 cgaonnectaor.,configuratiopn.
- bar The. erlolHEHDTRHOR AGEpRebrh Eb g aoR R e Harbedid Shistaby: on

is

to support the interior electronic circuitry; and

10 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 connector)
with respect to the PCB before their fixation by a solder reflow process.

15 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.

To incorporate these changes a design modification has been
undertaken without alteration to the basic metal latch snap-fit feature

20 discussed earlier on edges of metal shield; neither is there a change to the
basic I/O connector configuration.

1) Frame-bar
The embodiment includes the incorporation of a plastic bar which is
attached to one side edge of the metal card shield as shown in Fig. 33.

25 Since the frame-bar’s attachment along the longitudinal direction in the

card shield is a key subject, forthcoming discussion and diagrams are

related to the combination. The same frame-bar is utilized in the top and



attached to one side edge of the netal card shield as shown in Fig. 33. 25
Si nce thewigeng@rear' s attachnent al ong the | ongitudi nal d|r %%?1 t he
card shield is a key subject, forthcom ng di scussion and d|agra £8%
related to the conbi nation. The sanme frame-bar is utilized in the top and
15 bottom shields. Fig. 34 shows two dif1®rent views (in addition to a 360
rotation of second view with respect to the first) of one such frane-bar
601 havi ng several upstandlng | obes 602 and two | ongitudinally separated
upst andi ngbpkgm sbieldswaligs 34 shawgdiveo differemt, views| (in edditian tcap @6 5
recessed areas, 604 _are distributed over its |ength. Each | obe has one
verti cal f%é%oﬁﬁﬁc%n‘tiélﬁ%‘?éﬂlthﬁpﬁﬁ? to ﬁh?ﬁ@@r@ﬁ ene sughelrgmedhan obes

F?L?e?”ﬁalggg%awnéf%%?%ie pogending f6°56§étane” by Agﬁiimd;mah%%n%"f 3"
606, 605. T

fsggq-e-zrlét TIEP%E%P“@%%@%’%@% te” ol i v Botsiaual f‘eﬁ%’?f’h ca
Lae, 85 | bRl 0 e BP0 Bl %%f%’*‘%@é’hg% B ght

di fferencevéﬂléaher?gﬁ%tﬁa?gggrtgg f&f $8cd BO7TEAR vE U ThLEl] A BB N S

Is al so the case aces 60 As Is er cl rom |g 33

15 in whi sﬁeQﬁ&&@Lekﬁcapm 48 at GO extrliaBUves ReCléaio’h TGHOR
extending fromthe netal card 613 with several "retaining l"atches 612

di stri but eHap\@D1.t Thel By ipegsi6Ghiaeld6edyeefrtDha¥in dglactﬂiérh@étfédt leeiges6@8D! y
of this frane-bar 601 on one edge of one netal card 613, the relative

(process) pnstix’uidn:rﬁwgydi'oirhﬁlWBrﬁ@al facartedd.oThid prosredibacsedohyg 4 kemise
of steps 620 and tabs 619, using the concept of the panel 618, is

enphasdl®z edcirculae ppripdicry Q'Qs& et ©08e which bath pretukdevram \ﬁrgcahfamd 48.

I n these f|8ures t he connector rear
- S 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

15  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.

To understand the assembly of this frame-bar 601 on one edge of

one metal card 613, the relative (process) positioning of the MTB

20 connector 614 is effected by the use of steps 620 and tabs 619, using the
concept of the panel 618, is emphasized. Corresponding perspective
versions are shown in Fig. 47 and 48. In these figures the connector rear
ends 604 immediately behind the c.oding keys, are defined. Now the I/O
connector 615 can be located in holes 623, shown in Fig. 44 still using

25 the frame structure as positioning means. Once all other electronic
circuitry elements have been located on the PCB by the customer, a single

reflow operation is used to form an integral electronic assembly, for



ends 604 i medi ately behind the codi ng keys, are defined. Now the 1/0O
connectorwg)gyg g?% be |l ocated in holes 623, shown in Fig. 44 still using 25
the frane B8 e as positioning neans. Once all other ePETMUSIBLER06
circuitry elenents have been | ocated on the PCB by the custonmer, a single
refl ow operation is used to forman integgal electronic assenbly, for 16
exanple, a PCMCI A card. This assenbly obviously includes the two end
connectors. Finally, each - gelectronic assenbly can be separated fromthe
frame by sé}@ﬁhpﬂ@;@fﬁcmcmeaya.c THikYastent 0% b194iBLSLPRIcubiesithel Qvd&ngot ed
such a design foresees a neans to accommpdafte also tw 1/0O connectors, 5

or no |/ 0O eamestiopss Fihallyl eatheclestoni@assenily cauche 88passebiryn®tha
previ ously prepared conbi nation of frane 201 with nmetal card 613. As shown
in Fig. 49%rawé byushenrihgOff omibbke vicinityt ofthee iin6624dnditG8xodbé¢ motédr t he
fixation of this assenbly, as discussed previously. Looking fromthe 1/Oto
t he MIB 10suchmndesign kirdscesiadnaspsforacadmmadade OB amd & cotnectons,| s
are transparent, results in Fig, 38. Different perspective views can be
derive® froxipilf O gonnectorssat 8Hows anot her aspect of this design useful in
"inverse" appl i%ﬁtﬁi on of a_card a%%gnblg. Dug to the codi ng keys, such a
card may 15 belPRsRIGTEARAPGALE SRS a8 RERQINBEY PRt% PrREOKSTY pREpare

b rans %;e?éﬁiﬁvgﬁhigfhﬁ%%&%%ﬁi%ﬂ R ggA% SHtherngle, 4% he pos
616. | | | .Sl

my e o nGeERRe R H QiR Ehe B 603 BriC60R' BB BT icRagBp ©
[hi s desi o Bt aan o Ao Ped R AR g g GO ORRIREMIB [

fixed 400 tB8nnector side, and assuming that the PCB and connector tails are

C

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

15 be 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
user continues to insert push the card from the I/O side, there may be a
mechanical rupture to the solder joints on PCB, destroying the card. As

20 evident in Fig. 40, the rear end 624 of the MTB connector in this design
butts against the front of the frame 601. Since the latter is fixed in the
case, such forces may be easily withstood by the edges of the PCB before
force is transmitted to the solder connection. The current specification for
PCMCIA cards is 60 Newton.

25 Another advantage of this design is its ability to withstand torque
and twist, as demonstrated in Fig. 41. It needs to be understood that in

this mode of mechanical loading, the upper and lower metal card



case, such forces may be easily withstood by the edges of the PCB before
force is Waswem7pé ed to the sol der connection. The current §§§ﬁ%§%{:ation
for PCMCI A cards is 60 Newton. 25 Anot her advantage of 't Bl gn
is its ability to withstand torque and twist, as denonstrated in Fig. 41:.
It needs to be understood that in this ndde of mechani cal ‘| oadi ng, the

upper and | ower netal card 17 constituting the PCMCI A assenbly, have a
tendency to nove i.n opposite directions relative to each other. As the

twist is beRRHBMINgder e CHe assembiy, have actendeneyt to moweimopeosite

bet ween the. shi.elds are effective. at the B connector side. Consequently,
t he connec‘?’lrg hﬁé‘tsv&.fiﬂmt’ﬁéo?aﬁbogﬁrd éﬁitggdé"’lﬁblﬁ’e heingreppdiedelron: theds,

bj | i | y. | {sh f whi ¢ch il
Phe Torheld R Bl SR R Rk e S i Rl g@g%r@g%g&cwtg‘gf  on
h ) | - 601 t it
ahi el d i o2 Bae WFBLcHindter 0. CondbiiF 6 cohnecBindberuintitto.
the relsat i Mo l@Rai SHididiato Qe M?Beé&%écéa‘%t ) éljéesﬁl)é#g? :q) giﬁfae P8 large,

I mobi |l ized. Again, this 1nmmobilization nechan’sm’is
| ocati ons, (stieapfdrcebdamieh g G fupait MAidife Sagkhnd pactbgay- Many
ure in | oadi ng. This,

ot her designs are prone to fai this node o

t her ef or e, 602, shekgnin thénfigady 23 2¢e09$-skbtisnd@sdrithe tdtds wikeh idttgy ati on
of the frame- 15 bar gives a further enhancenent of assenbly robustness in

addi ti on tlebenofthie frasnédgpraba 1( BEBafriogn mpposhesshictdiside s atd Josats gn) to
the electronic circuitry contained within the case. Referring to Figs. 54 -

59, a shi eappIeREateregessedn thmshisld terdgesas 10 wihe heliasivedsingfantinkd
"oil-canning” is shown. The shield is_shown 20 %_enerally at nuneral 707.
It wi 0 bemavesRertobetwesn thedwsnshicdds aragmmobilized. 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-

15 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.

Referring to Figs. 54 - 59, a shield used in an embodiment of the

card which is resistant to “oil-canning” is shown. The shield is shown

20 generally at numeral 707. It will be understood that this shield is used
with another similar shield as was described in the prior embodiments.
As was also described in the prior embodiment, this shield has a plurality
of tabs as at 609 and recesses as at 610 to allow the two shields to be
engaged. Also similar to the prior embodiment, the shield has diagonal

25 closed corners as at 711. The shield includes a deep draw recess 712.
This deep draw recess has a base surface 714 which has a peripheral

sloped surface 716 that extends obliquely upwardly from the base surface



with another simlar shield as was described in the prior enbodinents. As
was al so Qﬁzgﬂﬁgg in the prior enbodinment, this shield has a plurality of
tabs as at é and recesses as at 610 to all ow the two shi #GCEU$IS/16%6

engaged. Also simlar to the prior enbodinent, the shield has diagonal 25
closed corners as at 711. The shield incigides a deep draw recess 712. This
deep draw recess has a base surface 714 which has a peripheral sl oped

surface 716 that extends obliquely upwardly fromthe base surface 18 to
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peri pheral flange there is a perTrpheral groove erring

- 61, the pefiphethPfahge thiewt asaupéRphhal Sldodkd2@® shown. The apparat us
for such manufacture includes a cover 5 upper plate 722,822 which is :

superinposed ovRefaringtd Righe58hatEl, /e fifdstep ithmishufacsetihg the
superi nposed over a novabl e upper form ng plate 726, 826. The novabl e upper

form ng pl shieldds shpsvinmidse dppacatus fovabtle Thanafacteetinelydes & co6¥er828

which is concentricall ositioned outside of a fixed |ower formng plate
730, 833 AupRed Hats V2é, AR whiclypseperimposedeoyersa pietinbete phaten®4bl e
upper formng plate. and the novable | ower ejector plate and |ower formng
pl at e. Thesggx‘f’hé‘il'ébs’i ifselhesperaarosed a¥ryR mevablg upper farenisigiplate cover

I 8 bal | pl 124,824, b f ' I
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esul 1 nROVERIF Iawek Sieror a7 % Rfich, & Coriaes AT PTY ”en%gﬁve
i th d : 7 i ' I 20, 820. T
i nal st epPRiSRl o8 R ibadt orilile flEPPR0RIE0 1 LEAERCAEAED o
cover ppey3p! @2 i 2Rtd$dscAUN R thehdabietfind RhilBYARKE ARPRe

formng plate
movable lower ejector plate and lower forming plate. The next step in the

process is shown in Fig. 60b wherein the cover upper plate 722, 822,
punch ball plate 724,824, movable upper forming plate 726,826 and
movable lower ejector plate 728,828 are moved downwardly relative to the

15  fixed lower forming plate 730,830. This movement results in the blank
being formed into the shield shape desc.:ribed above with a deep draw
recess 712,812 and the peripheral trough 720,820. The final step in this
method is illustrated in Fig. 59¢ - 60c wherein the cover upper plate
722,822, punch ball plate 724,824 and movable upper forming plate

20 726,826 are moved in an upward direction relative to the movable lower
ejector plates 728,828, fixed lower forming plate 730,830 and the finished
card shell blank 832. Referring to Fig. 61, it will be seen that distance “X”
is less the height of the deck-drawn recess.

Example

25 The card thickness on the 68 pos connector side is for a short

length 3.3mm; subsequently this increases for the substantial card length

to Smm thickness (with depressed portion, not shown, to allow for card



20 726,826 are noved in an upward direction relative to the novable | ower
ej ector plwOe9HnTR8, 828, fixed |ower formng plate 730, 830 angfiqh Qﬁga shed
card shell blank 832. Referring to Fig. 61, it will be seen tha stance
"X" is less the height of the deck-drawn recess. Exanple 25 The card
t hi ckness on the 68 pos connector side i s'®or a short | ength 3. 3nm
subsequently this increases for the substantial card length to 5mm

t hi ckness (with depressed ,portion, not shown, to allow for card 19
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ot her pr obl'ens occur g ‘opér ation %due 10

to materi al«one%ﬂmgn@kfé&%alItqg@g@enum qat@ﬁa&lstaﬂacm&eéénéﬁaiﬂﬁs' ng from

this operation. Besides final product dinensional aspects, It needs to be

devoi d of saigésdiebyailsbverdetrictivbraoibtheideep-atdw sththpRgBriceals of these
reqw rements 1 nposed by the "snap-fit" interlocking feature of shiel

hal f's on edublds.hhis &s thesutfeebbfdismussioninatietiovelty F@ﬁdler‘epddﬁaanw
consistently achieving the quality goals in PCMCl A card manufacture.

Surr ent caraﬂxlegaambﬁunsrocadun tiekndosabotibls nending dperatiept andfflaes phuly aw
"D' is 0.85 0.05mm (i.e. range 0.1mm. However, flatness is difficult to
mai nt al@ witohmasesal mesking endalocal sdhangd i matsrial dbigkneseresulting from

this operation. Besides final product dimensional aspects, it needs to be
devoid of scratches and marks. In combination with the mechanical
requirements imposed by the “snap-fit” interlocking. feature of shield half’s
on each other, a considerable amount of attention is required to

156 consistently achieving the quality goals in PCMCIA card manufacture..
Surrent card has a material thickness of 0.15mm, and the depth of deep
draw “D” is 0.85 = 0.05mm (i.e. range 0.1mm). However, flatness is
difficult to maintain with this thin material, and build-up of local stress
and “Oil-Can” is frequently noticed. The resulting dimension “D” can be

20 as low as 0.63mm (range is 0.85+0.05-0.63 = 0.27mm) depicting an wavy
product, unsuitable for many customers. To avoid this problem ﬁrsﬂy the
_material thickness was increased to 0.2mm, the new dimension “D” is
0.75 £ 0.03 mm and in addition a flatness spec of 0.2 mm range is
permissable over a surface almost 70cm long x 44cm width. For deep-

25 draw process a lower tensile strength (Rm) is preferred. In our case a
(1/4) H stainless steel with Rm of 600 MPA is desirable. To achieve the

desired characteristics for “snap-fit” connection and be mark free, a



and "Ql-Can" is frequently noticed. The resulting dinmension "D' can be 20
as low as_0.63mm (range is 0.85+0.05-0.63 = 0.27mm depicting an wavy
product, WPW®HS e for many custoners. To avoid this problpé%‘f'fsng’éfqoﬁ t he
materi al thickness was increased to 0.2mm the new dinension "D' is 0.75
0.03 mmand in addition a flatness spec g6 0.2 nmrange i s perm ssabl e over
a surface alnost 70cmlong x 44cmw dth. For deep- 25 draw process a | ower
tensile strength (Rm) is preferred. In our case a (1/4) H stainless steel

wi th Rm of ' e H {RnAelEs0 e g MiRgj RpdD.ohar3ms e33g i cs for
"snap-fit"tc n%ﬁdg%r%ﬁ?tég?%grk free, a 20 toughgr material at (1/2) H
(Rm = 850 M0 iddRsirddl. 0C3nseg@ently3SitrkvRik ¢conflietingemhateriatequent |y there
are conflicting materials requirenents, yet a new product needs to be made.
The evol ut tequiebnidittsfget netewrprdiictmeddsto bephadaedhe evolutivs of thpor t ed
to neet the 5 escthetics and anti-oil can deficiencies. Due to the choice
of rel ati vdegiredystodaicti wilkbe etpdainaghr it ishalsbdrepertad &0 meeteths ze and
flatness requirenents, relatively high stamp formng forces are involved.
The tod i ngscthetiasnandapiwibcan dafigiencies: rRueHo thawheicef reladvely: of
associ ated reaction forces. In thekggep-dravxbtéansitio one, the material
10 is strteeghstainiesssieelcand shicdd matglah fBE Si3&aR EiSSal  danger of

"necking" fractures in sga%h reas sgonsiglerable remmant .stress, farces aids
the oi | - caRedReHMENSEREIVElY Jughsirmp oy

: : _ b‘}%ﬁoricﬁstarw BN ad i ea,
's Targe. SRR evem U8 PRRGY b BB ciatagtin MEHHET Be T HEREAlE, L han the
R b A e e S e s R e A T
fl ange|@r eqs S taHRA! 4191 30¢hily “thinned”, and there is a potential danger of

“necking” fractures in such areas. Considerable remnant stress forces

aids the oil-canning phenomenon.

The material stretch in the deep-draw area, going from horizontal

flat portion to the oblique hypotenuse of a triangle, is large. The material

15 preferably needs to “supplied” by other than the material area directly -
involved in this deep-draw stretch. This was achieved by the deep-draw
tooling introducing a groove in the shield flat flange area surrounding and
outside the deep-draw portion. Material stress in the flange of the
PCMCIA card shield results in the so called “Oil can” or “Click-Clack”

20 effect. Due to this effect the shields become bi-stable, resulting also in
non-flat shield and assemblies. The groove which is introduced, follows
the periphery of a continuous rectangle with curvilinear corner portions.
Such a local material thinning over the ridge (in a direction perpendicular
to its length), over the periphery of the deep-draw card shield, the stress

25 in the flange can be eliminated by isolating the flange from the deep-draw

section. The invention is the isolation of the deformed section from the

non-deformed section, resulting in a stress-free flat deep-draw shields



outside the deep-draw portion. Material stress in the flange of the PCMCI A
card .shiemDse®wasa s in the so called "GO can” or "dick-C pekysefhesd fect -
Due to this effect the shields becone bi-stable, resulting also i n non-flat
shield and assenblies. The groove which hi i ntroduced, follows the

peri phery of a continuous rectangle wi th“curvilinear corner portions. Such
a local material thinning over the ridge (in a direction perpendicular to

its length), over _the _periphgry. of e deep-draw card shield, the stress 25
in the flafg§Eokhaf Hae e&li‘hég‘ét gﬁfeg& hﬂ'&ﬂ Qqﬁmﬁ drgign isngach thatdkreinisied- dr aw

ﬁﬁﬁ;LSPaglgggé%%%”%#?@d@tﬁ%‘Sh"géﬁ'rr?%%é’ﬁﬁﬁfg%%q“&i’ﬁf é@%&%ﬁféﬁﬁ%éﬁggréQe
non- def S, Ot 12 STPLESIR I HhaErEes .
i ol engegoReRETRf e KT hy <Hifal e ot L0 depiitaaiva °

subsequent ;LogLhpRvement results in the commencenent of the desired
deep-draw seguence'. 5 Specific to the stainless steel materi al

thi ckness used Igudifie#BtheXtadniR¥Y 06 ARRBrIAN aMicHHIRRSHEE] e&%i;&i%m

several idealized working conditions were derived and defi ned

product i onogrd2 ARl dhdl dHepriPAWNEIneRdionN6f 0i7RAm Sseve?hE IdddIzed wdrking
continuous length with 25% 1 ocal 10 t hi ckness reduction over a wdth

of 150% nateniditiohibivediredsrivedeartd defidiedfdr4roductidieanddgaaliggati on is
preferably | ocated on tooling on the shield side opposite to the deep-draw
di recti on. digciphmesati o of the material's yield strength to tensile
strength is 15 preferably bel ow 40% d) the tooling needs to arrested
inits vertical thewdgads pyeterably aheecontinuous length with 25% local

10 thickness reduction over a width of 150% material thickness (see

Fig. 3 and 4).
b) the ridge location is preferably located on tooling on the shield side
opposite to the deep-draw direction.
. ¢) the ratio of the material’s yield strength to tensile strength is

15 preferably below 40%.

d) the tooling needs to arrested in its vertical movement b3.r a distance
corresponding to the deep-draw depth.

e) depending on the requirement with and without sticker, the tool
needs to be adapted.

20 Referring to Fig. 63a, the deep draw section of a prior art IBM shield
is shown with linear and angular dimensions. Referring to Figs. 63b, the
deep draw section of the shield of the present invention manufactured
according to the foregoing example is shown with linear and angular
dimensions. For comparison purposes a theoretical representation of the

25 deep draw section of the shield of the present invention is shown.

Referring to Figs. 64a and 64b, cross sectional photographs of the

deep draw section of the shield of the present invention manufactured



corresponding to the deep-draw depth. e) depending on the requirenent with
and W t houl,oSfolosdsgr . the tool needs to be adapted. 20 Referring to
Fig. 63a, the (9eep draw section of a prior art |BM shield i $CIASRH16H4 h

| i near and angul ar di nensions. Referring to Figs. 63b, the deep draw
section of the shield of the present invegion manufactured according to
the foregoing exanple is showmn with |inear and angul ar di nensi ons. For
conpari son purposes a theoretical representation of the 25 deep draw
section of dherafhehd the bbezdihgsatimply RNEhewn. SRefvhe ReFesd i Fi gs.
64a and 64b, crossgsection?ﬂ@g phgt ograghs of the deep dragw siezgégi o%%ﬂtdhe
shiel d of téwedpeesssedtiviedlt plestographsadfuthedentire andcsedtibm of the iSheeld of
foregoi ng exanple is shown. Referring to Figs. 64c and 64d, cross sectional
phot ogr aphsthef ptéserdrinveationdmesnifaciunéd aheosding)  tife fdregpirgs example is

i nvention manufactured according to the foregoing exanple is shown.

Ref erri ng tshowps. RefearingitcsBigs. 3% angcedboprdspsrntinpalpplowigrapbsmof tieep
draw section of the IBMprigr_art_shieldis s,hfvvn. Referring to Figs. 65c

and 65dP crérep dzaw sarilonRrbthe IBMPTAT arfskisid ie shawmse Relening to Figs.

prior art | shi are shown. It.wll be reciated that, the el ectronic
Pard shol | Gs 680698 SroiPRRLPhAoSGEIRP LS ABRE Sk SCqens of tha
practical mnmeans tglé@gl %t% the stress fromthe defornmed with deep draw
def or med nef 8P & SPIAL. a8 s of achieving this is to locate a

cont [ nuous | 096y, e RE Ll SIEAUIN AT LR E 88 dif BEsdhBORBIRGE! | O

by the deep-draw t00 e commencenent of A
15 ReRdViliE 8 IhdeBRoHiRY 2Rueitdges. specified stainless steel material
is

10 A practical means to isolate the stress from the deformed with deep

draw deformed materials sections;

The means of achieving this is to locate a continuous ridge of
specified depth and width located in the flange portion by the deep-draw
tooling, prior to the commencement of material déep-draw;

15 Resulting deep-draw shield of specified stainless steel material is
stress-free in the flange area to avoid “Oil can” effect.

Associated vertical tool movement {distance) needs to be arrested,
based on deep-draw depth;

The preferred material for card shield has a yield to tensile strength

20 ratio less than 40% to be compatible to PCMCIA requirements.

It will also be appreciated that an electronic card shell has been
provided which allows for optimum shear strength and stiffness against
bending and torsion.

While the present invention has been described in connection with

25 the preferred embodiments of the various figures, it is to be understood
that other similar embodiments may be used or modifications and

additions may be made to the described embodiment for performing the



stress-free in the flange area to avoid "G | can" effect. Associated
vertical Wob?Y98%enent (di stance) needs to be arrested, basech/osesdesss- dr aw
depth; The preferred material for card shield has a yield to tensile
strength 20 ratio | ess than 40%to be cog&atible to PCMCI A requirenents. |t
will also be appreciated that an el ectroffi‘c card shell has been provided
which allows for optinum shear strength and stiffness agai nst bendi ng and
torsion. Wile EGE ﬁ%ese i nvention has, been .descri bed, in con?ection wth

25 the pr 8RERE Bk PrefertyaveRtion withoph deviating thersiyam.
under st ood.{ hat .ot h sim | ar.enbodi nent s be use r. modi fi,cations and
addi i ons. TRFIEEPHEadac Ry SRRt LCRUE FRoHIOR o e FBIC et SrkisiEgiene. 23
same functi . i i i eyl at | therefro

Theref or e, ceRRSEREBHTORR Ao KSR Bt s I i inee
enbodi ment butar i d scope in accordance with

t he recita??gﬁ1%$ﬁ%%g&%%%g%gggggﬁgﬁﬁ§$§PGE§ﬁﬁgCNCIApversion 2 5 1. Torque
test [err] hard stainless steel, thickness 0.2mm 10 Test conditions: card
kit consists of two shields plus two connectors, no PCB



applied torque is 1.236 (Nm torque is applied on the cards one tine in
each diregid epobd1stead of 5 times) torque has been applied on the cards
for about 10 seconds (instead of 5 minutes) 15 neSaHEAR 16806 que i s
appl i ed, even when maxi num angle of 10 [err] is exceeded test has been
perforrred before bend test (according t24CMCl A spec.) and finger nail test

20 SAVPLE TOROUE (Nm ROTATI ON ANGLE [[err]] REMARKS 1
1.236 11.3 - CLOCKW SE 1 1.236

12.6 COUNTER- CLOCKW SE 2 1.236 10.9
CLOCKW SE 25 2 1.PCMCIA version 2 11.7

COUNTER- CLOCKW SE AVERAGE 1.236 : 11. 63 NO VI SI BLE

DAMAGES AT THE OUTSI DE CONCLUSI ONS: 30 1. MAXI MUM ROTATI ON ANGLE OCCURRED
W THOUT NALFaNsTgdNtést PCB OR OTHER ELEMENTS | NSI DE THE CARD CAN FUNCTI ON
AS A SPACER AND W LL I NCREASE THE RIA DI TY SI GNI FI CANTLY 35 TABLE | 25 5
PCMCI A verg] giard staiBfess 56641, hickh@sslo.pahsh st ai nl ess steel, thickness

0.2mm Test conditions: card kit consists of two shields pl us t Wo

conneglors ed force is 19.6 (N) 15 test according
Todf et |

to P IAS consists of two shields plus two connectors, no PCB
applied torque is 1.236 (Nm)
torque is applied on the cards one time in each direction (instead of 5 times)
torgue has been applied on the cards for about 10 seconds (instead of 5 minutes)

15 maximum torque is applied, even when maximum angle of 10 ° is exceeded
test has been performed before bend test (according to PCMCIA spec.) and finger
nail test

20 SAMPLE TORQUE (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: -
30

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 1



cl anpi ng device is the gauge according to SK33279 cards are clanped quite

firmy tes¥OR889196en perforned after torque test and before g ki1 kl
test machi ne-settings: y-axis: F 500 N, rate 1:1, range 5 om{@ om =
2.5N) 20 x-géis: L =5, rate 1:1, range
5mvV/om (1 om = 1mm) SAMPLE FORCE (N) DEFLECTI ON ( nm) REMARKS
25 1 20. 7 3.6 |/ O SIDE CLAMPED, UP 1
20. 2 3.3 R |/ O SI DE CLAMPED, DOMN 1 20. 2

2.3 68 POS SI DE CLAMPED, UP 1 20.5 4.0

68 POS S| DE CLAMPED, DOWN 2 20. 2 3.4 |/ O SI DE
CLAMPED, UP 30 2 20.1 3.4 |/ O SI DE
CLAVPED5 DO 2 20.6 PCMCBAversjon 2 68 POS SIDE CLAVPED,
UP 2 20. 4 2.9 68 POS SI DE CLAMPED, DOWN
average 1/0O 20. 30 3.43 35 average 68 20. 43

3. 08 CONCLIZ B¢nd testHE VERSION 2 CARD KIT IS VERY STl FF RELATI VE TO THE
PRI OR ART 40 2. NO DI FFERENCE | N DEFLECTI ON BETWEEN |/ O SI DE AND 68
POSI TI G S| ZERBYdQRI M R EHR AR @ ARG MORE FI RMLY TABLE |1 26

PCMCI A version 2 3. Finger nail sinulation tests [err] hard stainless
steel, thi g@goqnﬁmﬂpe test kits have been approved by several people
concer ni ngorﬁe resleal Pl EofilRl Bftwolnftl 1% QRAnhLR0K! Lo Piig Nand (including

usli ng applied force is 19.6 {N) .
15 test according to PCMCIA specification
clamping device is the gauge according to SK33279
cards are clamped quite firmly
test has been performed after torque 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 =5, rate 1:1, range 5mV/om (1 om = 1mm)
SAMPLE FORCE (N) DEFLECTION {mm) REMAREKS
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 I/0 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 29 68 POS SIDE CLAMPED, DOWN
average I/0 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



10 your finger nails) Test conditions: card kit consists of two shields
plus two cRWRKLYES, No PCB card kit is clanmped up to 14mmfrom the sides
test pin according to drawi ng SK35578 revision 1 15 PCT/USp/2688¢ | s
applied on the card kit and test pin to avoid stick -slip phenonenon test.
has been perforned after respectively tor86e and bend test machine -
settings: Y-axis: F =100 N, rate 1:1, range 0.1 V/om(lcm: 50N) X-axis: L

50, rate 5:1, range 5 nv/.cm (1onpemc2me,%Q°§A§PLE FORCE (N)
DESPLACEI\/ENT (mm REMARKS 1 2.08 103
2 120 24 1.72 14 25 3 165 33
2.24 3. I¥inger/mal simulation tedt20 24 0.42 21 1/ 06
90 109 0. 25 125 6 113 23 9 1 66 83 7
130 26 ¥Ys hard ess steel thlc ? 10 1.18

The tes been approved y al %Rféfle con )
39 aver age resxstan breakm open th kx 2 sm 5 00
0.34 35 SHodelsinger nails LACEI\/E REMARKS 1
105 210 1(1 68 84 2 1. 34 67 3.
1 Test coxd ns: 4 |/ )
125| / £3 lgward cons:sts o§ 0 hields plus nectors, no Rﬁ% 29 0.30
ard ﬁmpe 2 14mm from 4: sides :
1.36 68 7 test pin aL dmgz drawing SK355%4 revision 1 62 8 115 23
1.26 15 63 grease is applied on the card kit and test pin to avoid stick -slip phenomenon
test has been performed after respectively torque and bend test
machine - settings:  Y-axis: F = 100 N, rate 1:1, range 0.1 V/om{1lcm = 50N}
X-axis: L = 50, rate 5:1, range 5 mV/cm (lom = 0.2mm)}
20 _
SAMPLE 1 FORCE (N) DESPLACEMENT {mm REMARKS
1 145 20 2.08 103
2 120 24 1.72 14
25 3 165 _ 33 2.24 112
1/04 120 24 0.42 21
1/05 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/O 10S.00 0.34
35 SsAMPLE2 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
I1/05 95 10 0.28 14
6 110 22 1.36 68
7 120 24 1.24 62
8 11523 1.26 63
45
average 118.33 1.47
average 1/O 102.50 0.29
long sides 123.13 1.59 average value over two samples
50 1/0 side 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/0O side is almost as high as at the long sides
3. the penetration depth at the I/O side is much lower than at the long sides
4. the force/displacement curves are reproducible

TABLE III



45 aver age 118. 33 1.47 average 1/O 102.50

0.29 | ongVQ Y6 123 13 1.59 aver agBCYAISES1630€r t WO
sanpl es 50 I/ O side 103. 75 0.31 aver age val ue
over two sanples no visible danages at thke outside CONCLUSIONS: 1. the
forces to open the kit are quite high 55 2. the force at the /O side is
al nost as high as at the |long sides 3. the penetratlon Mﬂ!”mamm

side is nuch | ower than at.the long sides 4. the force/ m,#l]ﬂ{/
are reproduci bl e TABLE 111 27 What is claimed is: 1. In‘antel Bct¥om ¢
card conprising a printed circuit boar gagaybly interposed bet ween card
shi el ds, each shield having edges and forned froma material having a

t hi ckness, whHaEis ¢haiMppagnent conpri ses tabs on the edges of one
shield that engages recesses on the edge of the other shield and each of
sai d tabs qonprilaesn zl¢atronic bamd eonaprishig gusrintey] efrcudnbovhrd assegislys
said other shield and one shield has a deep-draw recess surrounded by a
peri phes al igterposedshetivaproocard ¢ii¢ldsnpavimgedgeowheaeih the étnpreivetnent ocal
t hi ckness less than said material thickness. 2. The electronic card of

cl ai m 1 wheoanprishe tabhsen the iegdges ofane sbicldithad engagegttecesseensi the
strength of |ess than about 40% 3. The electronic card of claim2 wherein
t he groove eligs of thaelgthenshiedd and ﬁ{aphmflgaldeﬁa&nsrpompnﬁ% M eRGTBREE car d

of claim 3 _ wherein the |ocal thickness . s approxi % |.ess . than said
bt er i+ MARAEAR QRIS BFoJERHOD WHich CRERBRS SEIGEALr SRIRand (e
material th el ectronic card aim3.wherein the ridge is
Tocat ed i n SPPECBASAASEPRAT FEHE ueuE Al EylePetihl gobte

10
2. The electronic card of claim 1 wherein the card is comprised of a
material having a ratio of yield strength to tensile strength of less than
about 40%.

15 3. The electronic card of claim 2 wherein the groove has a ridge having

a continuous length.

4. The electronic card of claim 3 wherein the ridge housing local
thickness and the material has a thickness and said ridge has about a
20 25% local thickness reduction over a width of about 150% of the material

thickness.

S. The electronic card of claim 3 wherein the ridge is located in
opposed relation to the deep draw recess.

25 '
6. The electronic card of claim 2 wherein the material is stainless

steel.
This Sheet
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6. The electronic card of claim2 wherein the material is stainless steel.
7. The el egbr@mbmecard of claim6 wherein the material thickness is about
0.2 mm and the deep draw recess has a depth of about 0.75 TAISI16808 hodo

for manufacturing a shield for an electronic card conprising the of.:
providing a material having a thickness; 2&d form ng “ﬁ\ @mama

deep-drawn recess surrounded by a peripheral groove; WA ve
defines an area on said material with a |local thickness |ess than said

mat eri al thickness. 9. The nethod of claim8 wherein the material has a
ratio of yield strength to tensile strength of |ess than about 40% 10. The
met hod of .ai mBhetededronicheanyt obekritm6 wheralgethramiatgrial bast a thinlsness

| ength. 11. The nethod of claim 10 wherein the |ocal thickness is about 25%
| ess t han <fiabonat 8:2mmiand Kae deeprdrayairacepobas eahdepth wi ablowf. 78mem. 150%
of the material thickness. 12. The nmethod of claim 10 wherein the ridge is

| ocated in opposed relation to the deep draw recess. 13. The net hod of

claim9_wherein fhe terial is stainless steel,. 14. The net hod pof claim 13
ohor o1 nBt hemat ch e ied fefmartuliiBne’S SHiElR forpn CLHEORICRaRE 1 oceas has
a depth of about.Q.75,mm, 15, net hoad of.,r educi ng; oil ,can _noise in a sheet
of “rot i haTRprisog ok Rted U forihadh Shidl Fekl BCtn AEA e R st e of

di j . 1 whi ch f id
Shee wi t h SRR DL HLEREIA Prdckd 0700 W o0 L oees. T6- The met hod

of claim 15 wherein the sheet of netal is conprised of a material having a
ratio of yield strength to tensile strength of | ess than about 40% 17. The

net hod of obai mihewhetidbd of kEaieh SowBeheih theé cABE id aBirisriSed Oftd MiAEFial
| ength. 18. The nethod of claim 17 wherein the |ocal thickness is about 25%

| ess tHan deadirgheettichoikieks streaipthsal tbrgsileosteength af lesdf thah addoeutt40%0%
of the sheet thickness. 19. The nethod of claim 17 wherein the ridge is
| ocated in opposed relation to the deep draw recess. 20. The met hod of
claim 16 wherein the material is stainless steel.

10. The method of claim 9 wherein the groove has a ridge having a

continuous length.

15 11. The method of claim 10 wherein the groove has a ridge having a
local thickness and the material has a thickness and said ridge has about
a 25% local thickness reduction over a width of about 150% of the

material thickness.

20 12. The method of claim 10 wherein the ridge is located in opposed

relation to the deep draw recess.
13. The method of claim 9 wherein the material is stainless steel.

25 14. The method of claim 13 wherein the material has a thickness of

about 0.2mm and the deep draw recess has a depth of about .75mm.
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21. The ng&g%g of claim20 wherein the sheet thickness is about 0.2 nmm and
the deep "P¥Pss has a depth of about 0.75 nm 29 15.pchnidvkigdde Of
reducing oil can noise in a sheet of netal having a deep drawn recess
conprising the step of surrounding said p draw recess. 5 16. The net hod

of claim 15 wherein the sheet of netal is conprised of a m ' la
ratio of yield strength to tensile strength of |ess thanmn ﬂ\lﬁ“ﬂ?ﬂ“hﬂ l?,
The nethod of claim 16 wherein the groove has a ridge havi*ng‘a tonti rf_uous

| ength. 18. The nethod of claim 17 wherein the groove has a ridge having a

I | thi i j ess.and sai,d ridge s .about a 15
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t hi ck . ' | is.located in
opposed T el ot P atulteceds SontpAte tnd et Sl st fanbiite sBid 8F%h Sraw 16
wherein theegadgrial is stainless steel. 21. The nethod of claim 20 wherein

the material has a thickness of about 0.2mmthe deep draw recess has a
depth & about .75mm

16. The method of claim 15 wherein the sheet of metal is comprised of a

material having a ratio of yield strength to tensile strength of less than

about 40%.

10 17. The method of claim 16 wherein the groove has a ridge having a

continuous length.

18. The method of claim 17 wherein the groove has a ridge having a
local thickness and the material thickness and said ridge has about a
15 25% local thickness reduction over a width of about 150% of the material

thickness.

19. The method of claim 17 wherein the ridge is located in opposed
relation to the deep draw recess.

20

20. The method of claim 16 wherein the material is stainless steel.

21. The method of claim 20 Wher_ein the material has a thickness of

about 0.2mm the deep draw recess has a depth of about .75mm.
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