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METHOD FOR MAKI NG MEMORYCARDS AND SI M LAR DEVI CES
USI NG | SOTROPI C THERMOSET MATERI ALSW TH HI GH QUALI TY

waE0&R0@R SURFACES Background of the I nventi orpdmius2005/006948

recent years, consuner el ectronic devices such as

di qi taI carre onal [ taI | st ant@g&g
sMEFH HARYGARDSAND SIGHAR DEYIgES Usva
h alS@TBﬂN@ ) IEERMOSFaT; TEB!AIeﬁeWéIfEH HUFH QAR EXEEREOR

storage conponents. The SURFACESI cs i ndustry has
responded to this demand with products known

enerically as "nenory cards.” A nenory card usually
%ﬁmm sem conductor nemory chi ps Wi thin

n i ndustry-standard housin t h. di mensi on .
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rorru eas oci.at.i ons, such as the Perso
Ao i e, MPl SRR Smaly SR p R wer arog A Sl Surface
(HaPEMsl Aéctricandbnhdtaoldltd the Meéliitay @ibgsuﬁﬁﬁﬂﬁdlhahﬂc @8vices. Examples of
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FIGS., 1- e The i|luyst ed . .ha -y
Spa S RSt St At assogiagon
IfFACGMICIZR ) argirthle My]mﬂ\@dlalcgard Agbcistes (AMNEDY).y capacity of

between 2 and 256 negabytes ("MB") of nenory, which is
a‘mcaesrspidrymmn@ugd;arcs ewrecly.cavitléidtedia Thrd ((RIMEH 10,1is illlograted in top

Q{%(Vt Qrt&s sléct,t o%gle d%f etwh gnd(\ﬂvgg#l% Win F?G? ?essetc%veq ’Phe MMC
Feoin ac é NS

alhamted ha& ztamhrdmé domnnlens fo32uﬂmlowgz{24pmremet 1;4 mmtimdkemd

. : f )

Ié;g)\?/c?ﬂg%lngqlﬂée% erix(égﬁor?@é%}&g' o?bawg%n?%:@ég Hle abytes Pﬁ%of 1Ee1§ory,

odimpris Besssal threughesayrnl cantagis bslorai¢deontBs b@mmuvaf&e@f the MMC using,

@rgl Htsﬁgd % {eﬁyl' ptonl%‘&arfg "SBF’T I)ce'rfa@gn 1}]9 ngm%ar%{ £ on one cor(rjler of

M conduct or ‘nenory nount ed on
dieddMG reniehty lrwommmtsmjort ﬁehedemmtmonwcyr in sehdstademice.of
adhesi ve 15 and conventional wire bonds 16,
Tae prepwiapepryor ayiNIG skowroin @R 1pesomipvises @aeqtangelnat wibstrate 13, such

Gs :gpmntédeér'cat 95a§d ("ﬁ@ﬁ")ainﬁ%npgr H&Y Qéﬁgongﬂctgrggenﬁow HI@%I‘F& "chips"

to substrate acts 11 are connect
#obated en @dfkcmalimmeyteé ithecatit wsingdesi niagerinf acihgslefgbﬁ zmg

G&W@&Yb%ﬁlt\ﬁread?ﬂdssl%r Epelively) RHRALL RSt tel $hTvE Bbrip Ak tg ard
. e RedyP

When t he conponents ave peen nou on an
éf@ﬁﬁ)é% ey alsebg meundadipnrapd eannqgcted tp pybsiratgy 3. Contacts 11 are connected

through substrate 13 to memory circuits defined by foregoing components and serve as input-

output terminals of card 10.

When the components have been mounted on and connected to the substrate 13, prior art
methods included a step in which chip 14 is protectively encapsulated by a "glob-topping"
process. This step was necessary due to the high-pressure, high-temperature injection of
thermoplastic material that would occur at a later stage. The high-pressure injection and high

temperature can damage a microchip and other small electronic components, particularly wire
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met hods i ncluded a step in which chip 14 is
protectively encapsul ated by a "gl ob-toppi ng" process.

wOhios/ogvep was necessary due to the hi gh- pressrrBUS2005/006948

hlgh tenperature |njection of thernDpIastlc mat eri al
ld occur at a r sta ressur
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sides tp the su of t bstra e en sula

o i bl TRy Sttt ey SRR TS ORI Rip B
Gbheive AbhtAxddeR thd howsingal9. or housing 19 ( shovvn by t he

dotted outline in FIG 1) of thin sheet netal or

Priasdrt methsdslfmﬁadldgeﬂhnweéardshee mﬁotatge degredl ormemeditly properly
enbeddln% he t surface 0 % assenbll.in ) BFd of d
RO A O AR T RO SPATAE P SR 5 g e mehory card
matshoftrd i© duaa Khel’fgct enifthe eleatraisc enepondnts e ha@pepperly affixed they

de caoncer,ne op i oni n
SFRBE Phrfiao EompbAetee? R aneeonr B bR ey b Feare
tfbrenirmgpoanityy T}ﬁtfld a parkici8ar peobdear in thespribu ert procdskas bé@me thdiajection
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%ﬁ i€ o¥ ﬁ%ldlg %\éire%%cgléc-srcgs réeggas Llllé gl"él%ehdu%H% ?nrecﬁg o%ltge?g uﬁlasnc
unmlmalst h“he usefolf sehbelddg devatds ean livhigthe ppse@mgemtlolﬁrfmdhe electronic

?g?n%g’ts Fnotﬁlf glFmgryg:aﬁg @% ?(%sgﬁr ﬁ% lhgﬂ% 1 Sae%lnté %u &o%&lmgcgl the size
had oymtshaf qjécyronie tommaesntiatesn bopladed Indasqu nlemery cards. This

| ect.r o t of
Iy R
qued\(l t%gfﬁl C@lﬂi tl) hmel:enwg?n @19 §(J>e i‘ic%?lltsrm e&ﬁ él&{‘éf tflﬁﬁlatgttpﬁs used to make
tronic conponents iIn e nenory card
plesé teila@mlm tprgei hoiding degigesat rgbtwmty the soeffieignt of axnansionsef the other
%ﬂa%eﬂ& %P&fch girdsel %anﬂf)rﬁ oft %195 3h %hetegél'napﬁlpfagé@ ophﬂg}ﬁg cards
in such menory car tation 1n turn limt
tthee centain srich ofectramfronogpeteat hoéfhng drevicpyt Thahyis & sa tlmﬁ@rface
%?g%étl%géézgn%sug WSmlthe ﬂérﬁ:? é:@tssu!:}{‘hcﬁaﬁg &%ﬁéré Hitk oy of the
expansi on 0 e nate s used to nmake these

rcelldalﬁ ntvepeylemm gléfemu temmyat@res/mi@sessur?seiuaﬂg vemwchmée Such
&Bﬁtﬁ)‘ﬂ?ﬁ' a@gesﬁ )ﬁﬂﬁé}ﬁl'yozﬁ v&%f‘st ttllik‘:ay ngatyl'b?é’veﬁl RGN For? fyn%u ch
car ormat’i ons often appéar “on the external
somplgtebisflapin the w@m@mare@@tqc%avn oA Lpd readitg machines.
el ectroni ¢ conponent hol di ng devices. That is to say

tSore msmonyeaed mafuctaers bave dealiviFeis Problemphy rtsﬁel%é‘?eeslze of such
MRS Gic&for BY Gﬁné"@béi‘t@&cﬁ@%@&ﬁoﬂ Heif BEctRARYoRpordeft8 in card-

card as it experiences different tenperatures and
FPayag gapdicyidyring ghejthesmpplpstie Hugetipeprogsisy NI o PtRIES igeure

Q:[e%trorﬁ& c&%ﬁentélﬁ?? IHaREVeY, res%%ted/\iﬂ fdther kEQY pﬁ@hém@ I ENeB&problems are
card rom et e

i 9 he tb‘?tﬁﬁ’sgcé?@é‘}?f%"é e o CarRE B B dRgo fix such

R RbHIESompandHRs HBIIBE e 6RELhARALERE by HHRTr hidhAégreéléfthiinkage.
with this problem by reducing the of. such hol di n

Si
MorFees rively lras yejorate e aloe e cetg B 51 B EFoRH ORRpent. Use
R RA4tIveIR 16z CROMRRR N high-sKinkadedi @I téAd g wrinkle and otherwise deform the

region of the plastic sheet or layer to which such glues are applied. This wrinkling can

transmit through the thin body of the memory card and cause the outer surface of the card to
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cavities during the thernoplastic injection process.
The use of glues to secure el ectronic conponents has,

whovevan29 resul ted in another set of probl ens. PANES®05/006948

pr obl ems are due to the fact that nost commercially
avai | abl e, Iue‘ithat are usdtof

curln
&ksepp Plcwaé'S b PR, ﬁCYﬁP e E e gﬁ&fcfe@rhea‘%&re
Ritadcéifible iRitimergy e£d Qfduﬁﬂ'f‘defﬂﬁ&gﬁdefd\biée a¢Mbry card will be
relatlvel Iar e volunmes of glue are needed to fix the
droperebls i ErRBFYENt s. Use of relatlvely | ar ge volunes

of h| Iue ten 0 i nk
e G e i Yosao o Pralouh thube BRMFRYEF o oFan
\Whtinoby Girdshs GhitRe; aad Bpidflpl prédhicedWiktSprist ki ktocesgesakdn involve the
transm rough the .thin body of. the nmenmpry card.and .
e ph el P e pr- B PR R A JDon into
\Weolded Iforkis. DhmldAdh & the Beytﬁnd highrpréskute thighete mperetsire ibjb@&kEmaterial

et P o D oS AR el B RS8R0 Ly g

itif2 e Eed BrhdEc oo hin ale rhald. nE@tﬁy resas .unda‘@ Mdmtcabﬁaitlon following

l.Li.m tati,o uched

PR perirbe SR PR R dR R mb ok f5py, g pocdes

tnyapmetabd for prioduttirgertendry har@srthﬂrdoa;rrtot procgseading haglob -top” for

Ry G by i an e s e RNl Sl lycte tme, and

|w11hemtttheur$e Dﬁm@tmibh(ﬂdidg fneersm;s thhrnoakddiamagtrtht weinbry chdetectronics.

that a high-pressure, high-tenperature injected

material may stress or danage the electronic

conmponents of the card, it also takes a relatively

|Somgnary withednwentiomnd cooI in the nold. Epoxy resins

undergo a chem cal reaction follow ng injection, which

can damage the el ectronic conponents of the nenory

card. What is needed is a nethod for producing nenory

diis thsrefaraen eliess oftbis invertisnrte piovigy p MfergraCard bbBimilesleviepyith a

TRBDYY oo ARh S Pk dxGiate1 Mo 7B nn (ARSI 6F o dofFenfbtihl credit card
%@sr r%%lactu%;lbng C%/%?’gtlme( a-conven credit card)

rapi d and w t hout the use of
itparproxirhately b @ myg thab eestpinssequidy encanshilgted Anegiated Riscus arsygr other
%?e'i:ﬁiorﬁésqgg raqgglgg,«) am %’n ¢ QlalifyRRtel iV de®Bn Which §ophlst1cated

her ef ore an O(L invention to provid
rembwyn@ab@pwe iThe b@rtondwﬁa@ﬁe)f\metmeraorv Ferdaness @cwawtfﬁgal
febRRERP El@&oﬂﬁtc@n}ﬁuglc;tﬁ)n R (GkHRE ddvitie€ kIR ﬁﬁ@dlﬁfmaﬂy an object of this
conventional credit car§%1to ap rOX|nateay 0" nm t hat
dRieniEgnS sesureli BRAPSWAlE A SIRCERTGS 1N AMSHPRL BE usmEe@py-gressure, low-
aaﬁge%ur@fﬁb%s &1 §8driOMvEate hen@d &t “ERBItGIpRE) tRREHbIR.
hi gh exterior surfaces on which sophlstlcated
gﬁ«eawnmé @em&%-te@% PragestvilleAYe tien in i PERrefsinge! gremepyesards and will

IYRARENA1LERF iAW Slhatléph sbd Bsi @I e HAImdz P &Iréifcfrﬁdéﬁﬂénal memory or other
el ectronic communi cation with other devices.

gérarenioseameyenis, Ioip péditionally FHACiSS] PR ETETOR ) @,eé%cﬁ rne;,awfactumg

epaa RSk hithe 16&@:&@9&6 &Gée@&hhtﬂm@roﬂw'ﬂ?édﬁcﬁ&féiﬁ&édc? JAdow-
| ow pressure, | owt enper ature pr ocesg in order

SERCEATE PROSESS aleysrresmory F5es tp SppioAtped pa lst @t?f&yaﬁfl gaables
ResmvtioAGy 18 8me kdh drflp rdiicddl BELSprovig maaketutihgButpui.

the processing of menmory cards and will additionally
Ph@\and 6thviadbik il of tHe e tionisd 4tBie0dd Hylpeovidn®4 yultidlagtr Metory Card
ad%I a}nlo?xtréla layer orfrr?]ra%riglrsuglt alg q'l;:slinTM or other synthetic paper or suitable material

(e.g. PVC, PC), with a core layer of injected polymeric material that securely encapsulates an
Integrated Circuit (e.g. Multimedia card die assembly), and securely bonds to the outer layer

of Teslin™ or other suitable material.
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el ectronic conponents. It is additionally an object of
this invention to reduce manufacturing cycle tine with

wadoaesbEnper at ure process that inproves produsti/osR005/006948

efficiency. A |lowtenperature process allows nenory

rds to b oduced with | ess ener and  enabl es
e et T Shelplaes el fupedesta) dhe flosiic SOMATHEHREDOY ¢ e bottom layer
Ioff e @ viefadTRiAtel ACévdii F166 afdid fihipletd Etcapsanatornd e eletbbiicd 15y

of. the invention are achiev by .provi di ng.a
iR B P T68 Pouge R oar B Y =1 3 2gpd on the botom
NBleLsf thd devite breats ardxahihtaintandoidspadetoli @praxyimnathig ol ICto j0AP &4m to allow

S| R Pt it et i st Py 808 oS e

aotap suat ehafp laytre githhe doifd drputkets(add gith Mantahdresthete

oo FRSRIee R B m B e dRre smift T e

Hltehmarivedy) therdkeagenigangpohentyragicstpidced dieectly &ca bavintmold without
ts above.the bottom | f the devi .
PR pR LS4 it B rafte & Bhaiiord SantnsiSeamrins e

bbttérh eurékect thoddvics. by i nj ected polynmeric material. The
nounds of | ow shrinkage glue positioned on the bottom

I Thy ebjeaifof tha @ediaW, P¥ C; pieshee s@tatile nmeitaniabinlay sheetdedigs [3ac enable the
SRR Bt Bl ARS8 e . o
syarhde &igfe 6 flestiates b d x| 18 weay elnalayst{e toted bf it Memdra Cardek

the top layer, with no voids or pockets and with even

dihd indayspteer@lucidsinra singtel contingpus sheet palighnie thenmutédy iaamachine tool in a

i : - :
RS RE SePRLBRARRI oL L B LSyt
directly on a bottomnold w thout use of a bottom
layer. In this way, the bottom of the electronic
fﬁ;ﬁ@%%‘%ﬁoﬁ?ﬂ%ﬁﬁin&e bottom surface of the device.

stin(tm, PVC, or other suitable
material inlay sheet design is to enable the
production of inlays, which are the electronic

FAPANLMpiot 2 PhidrartFntdrPLad i t8Y SieW @fosS 884N, sifi@View cross section,
exanple, Figure 6 illustrates a 16 x 10 array of

iapd BYeny e, 3eRFCFEY-160 Menory Cards). The inlays are

produced on a single continuous sheet, which is th%&] ]

- by 2 gutraseniside view of a fayerpr shehofiasypthetic)pang (¢ d ey ay plastic

g@&éﬂ}ap%g., PRACS tas fised tb?nf@\bﬁ%raﬂt Mymérh gafdaj 3513 gféwnpwwa before
rie Scr ion e awi ngs F .. 1-3 depict a

% perapd ﬁ%#ﬁlﬁ 4&a ‘?‘?P of 2PEAr 1 e‘%‘z@w 188 egtl*? B ﬁfbwed fo cure

hdiit Wy &WE Srn@fesic fet drPhstiestednl t om vi ew,

respectively. FIG 4 is a cut-away side view of a

|Fay €3 is @lcutsd¥@@ kidoied of ¥ My Carp afa8d accerdihg to 8 kdatingdby this

or El stic material (e.g., PVC) as used to neke prior

2P FY¢Cards. This view is shown before (FIG

ft FIG .4(b f . t,
s &1 aihebivdidrie s S ruadRe Yo PP B gy
efmbsdintitef s MeapsrCand ofthiapitert diselogire hereifrkéstaitbMemorg Card
EHERGURY ok SRuhes o & MRORGY) LSRR AR ek matera

is injected between the Memory Card's top and bottom layers (see FIG. 6 and after (see FIG.

7) the polymeric material is injected into a void space between the top and bottom layers and
thereby filling said void space with a polymeric material and cold forming the top layer of the
Memory Card to the contour of the top mold's Memory Card-forming cavity.
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patent disclosure. FIGS. 6 and 7 are cut-away side
views of a nold tool set up for nmaking a first

wezebesmwed enbodi nent of an Menory Card of thiBECpPBE$S?®08/006948

di scl osure wherein certain Menory Card conponents

i media card di e, assenbl are_.shown bef
G ¥ SR Viel it e ol S Pt PTG Mty
[ardsody Eamed By the pysadgehatllypdepiceadan BIG.§ee FIG 6 and
after (see FIG 7) the polyneric material is injected
iFlG. depictiatnalp tm:bsybtemwm s chi%letaf jmaking lﬁbemmyI Gaydsr(svith
ndther ﬁfl“ sald gs PRGE thapolymsrlc

fateral ° OLorY fcé)lplrlﬁlﬁé HP AP é’r of the Menory

E‘géglo}lég ? Irthlqglévg 51‘&30 craw f tfml eEi R/Pem ?arg \Rnalxgg\‘\i/{ﬂé%ta ﬂegarate bottom
dayen| d t ool bel ng rermved from a precursor Menory Card
body formed by the system generally depicted in FIG
FIGY:|1Gand | Hepicwtawap sidovidws ofcl may stobset tihfor miaking a fissbpreferred

SRS PO e L SRS 05 vy
aommncaﬂam/g Mtd@nwwcbwe gss¢rbly)sinethoive fmﬁogp atiguid mimi@rlc material
W E&% béw egtﬂﬁer ﬁ%ﬁo}}g%;&%%ré?%& and fﬁg %ctro]n}c ‘Q’g’?“]ﬁ"g‘[( Iaf;]h%

cut’- away e VI ews tool set up ¢
fppmrl@meﬂemlmmeetmbmm arenid spafe behvak Hhsrtep l@nr dndthe ela¢tepnic

Jhtentg 'tﬁ&%? Filling tﬁ@%{dﬁg%}ie Qﬁﬁlt Wa&n&%ﬁg cold formmg the top

onents a ca asse
éq’yewf tlﬁﬁ‘el‘ﬂemerward 1q mecﬁowevrwfré}eut@ mltie Meaory §ardﬁ?r@mge@wty
between the Menory Card's top |ayer and the electronic
EYppdneneut-avaevipwishersng e maldited! peing resnoved fsem a grecyse Memory

&f&bﬁ??&ﬁe@ﬁ}%%@te@gﬁn&%&& ¥R PG hhe el ectronic

conmponents thereby fiTling the void space with a
polyneric material and cold formng the top |ayer of
the Menory Card to the contour of the top nold's

BRIy Desthiptib® bfihe Inveddidd Y- FIG 13 is a cut-away view
show ng a nmol d t00| Bel ng renoved from a precursor

Menory Card body formed by the system generally
depicted in FIG 12. Detailed Description of the
Fros: atd) @ﬁtl §bfFBustrd{ed)prétién thyBlved Withitht pabr@rtandiddd bemaking
vol v8 Wﬁg%(he gr or art nethods  of Ki ng I\/brer .
#0% P 4P RISIScRSUaYRY CTRSS SRFHSP- & PRsgtor daver ¢t rplastic
sﬂaeberm 40 (e |g?¥ Slicedr 1@ep$f@stymyl(rjmcelﬁe Q)loly-ﬁﬂet}ﬁlﬁe ,@tc.,) haviﬁé’lﬂbb
or r o o yVi.n e ur.et hane C. .
Riciop g RO Vi 4% B R il Bt s 4 renging
Sloaeibsut\i.4d75 nge toebanitl0y2 s air.e Aandubd, mkdpeslsdoqllap 6mg1ungorfséxﬁmqmd
bout .0. 075 to abo
G ke, 2 T 8 G SR TR O AR agate 41 ofthe
Blastic shéet UG slﬂb&@l icFEH 463, Died Hi@ind eeeaédtly ddp&ﬁ&h@@zl@&pfbi&e in
1 of .t [
5 R 38 v BRI G RDsho Goieetrlid o he
rasulks dbcur(gathe mSurﬁlhxﬁglile havholwg iRRAIG. A{t) keed snvillelt houdd .of Eréd glue
ﬂg b)The w1d\{¥1SW(z op the )1%% cure g{ue mdeplaed in FIG. 4(b) is considerably less

than the width W, of the mound of the newly laid liquid or semi-liquid glue 44 in FIG. 4(b).

For the sake of simplicity, the decrease or shrinkage from the original width W, to W, (i.e.,
AW) of the mound of newly dispensed, high shrinkage glue is represented in FIG. 4(B) by the
dimensions "1/2 AW," on the left side of the mound of and a comparable "1/2 AW" on the

right side of said mound of cured glue 44'. Such curing is also depicted by a decrease in the
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results of curing the nmound of glue 44 shown in FIG
4(b) to a snmaller nmound of cured glue 44'. The width

woo@dsopdse nound of cured glue 44" depicted i rrdAG2005/006948

4(b) is consi derably | ess than the width Wof the

laid |jquid or .sem:liquid glue 44
RN o o apindtiobe o Bl . Ky Sl R depfelf it b e oo
onucblas 2htofepefcenrin ey logh dhrinige pluek h WL to W2 (i.e.,
DW of the nound of newly dispensed, high shrinkage
Aaeeviauslyaoted sherroratpi of alhigh sitnBigebglue hﬁstdlaﬂ‘mwsshdn&ge" glue also
3 e Mo G 5Ll 0T R 0L e
dhat gble g weeneddy laidStagsh curi ng |s al so dep| cted by a
decrease in thevolunme of the original nmound of glue
4lhe crmprg rescsppiswciated ivathdegbrsbardegd gluss chuspetherapuisbofgiue 44

; S. . ..

R L L e
g¥ididé Welwdersinghe inowndoif glug isdy eseng’rligeidanlr sokcsate)de a final width W,

q@q&gﬁﬁfe ubed ghRlaT8s Bfa du anqagrs%ﬁé aaefeﬁa Y awq% }ﬁéh Sgreg of
cure ue r ative to t | ume o

ﬁbwk}gq (gigd geemter than Fheat urerasnt--prdoafien gs mse}mm?a%@empm)rauses the
hb@@urﬁ&f 417 3Q8, égl” Hresﬁee‘? Qfﬁgsﬁc HAE@%‘ %rﬂée " l6?otﬁi4rw1se deform,

depicted in F (a) to shrin roman 1niti si ze
VeFE- cmet‘Hﬁn]ﬁ@ 4t5 h@ﬁ{ﬁ}a (b f Sueh dh@mnn@ agiieng ¢ygat¢ frcepinghdrelafively

(e Elyerl (@ t 6%75@)% ﬁfn tlgl:lH of Pl§stfc '?na?eri%ﬁfm "Ilh'e&%l‘éeso(ﬁ'e transmltted

tack)é st ate fi nal wherein the cur

de the battom pug aF?ﬂQaOfélﬁﬁﬁ loy %{rﬂf plastioymaiesial 40. Skhgsectyangmigted f‘i’&les in turn,
tchiss d%gﬁhn@&&@ ?:u%s %Qr{ds %gﬁ rlg)ﬁeéa wrmﬂE@ %8 in E}Q%ttor? surface

about 15 ercen and of ten as nmuch as er cent
Ao ths p%aﬁfé: laysp 48 upmsgieh deviatigns frgmea ﬂ@ty@noodrs eeeare xggarded as

RlABL an(aemm@ eefahma& bXVéﬁé M&h&é@m lgausegmf mré ' B R himized

formw i nk uch ormng

de éﬂ@st@f(@a&r@sqﬂa? cadriqvameniel M@maty Geed wrtamsﬁnawag/@cr such waves,
(b8ndd; writda @76t diRr Pupredidhd B bfd<af 1R pridkaRP b &:ts‘@'tt}%rﬂr@éességof this

These forces are transmtted to the bottjom surface 4
opteptdisclosyger of plastic material 40. These
transmtted forces, in rum cause deformati ons 46,

FlrAeBicts bRy ay fidsaiew ofiaisransy CogdiSQinads accgrdangyto thie eachings of

e z@éﬁt HREbS. frﬁ%&irﬁ‘s%ed)forrh I'bﬁcl"p;i ﬁ%ltnb@ da@d/ 0 witlbe c&'ﬁi{nsed of a top
iations froma fla surface ar

ﬁ%@%?ld é\é%"é“ Ry greyend ﬁa@g?rroamrelaa%rf% ARivhick ghe%wé Card's

WRE®RdrC doaipdndndbt MMitidlgia dRARERADIYFYShat RRIVAEIH SWbHAR 55Qnd
t he fuﬂ{sggt ext ent p ssi bl e. Achievenent of Menory

AT BRSPS ST IGOAI & e SRBVBE POIBBFESTRIGHA e an iniially
Qlf.]mﬂbhﬁﬁ‘nl-ulme rtffeﬁﬁ&s#e&ﬂ@ rdsi) th@@ulﬂfnghhﬁgl Péristimtey tHe bhxﬁ@rtos core
0 ses of  t S at ent I.SCl osur.e,.
Eﬁaﬁﬁ HortaRei Merery i J%&\t}oemosg%%waléaﬂ&t Stnlypecomes
Eﬂlﬁbﬁ;ﬁfedhﬁg 53 of MbrBorly €aRIH0Ngm;jeofed inftd the P&t SpUce BitHEdnQABd o layer 51
ts fini ?ped form such a Menory Card 50 will be

35 TP 2 a top | ayer 51 a bottom | ayer 52, and a

AFELTD gt Sab Rt ah et Suenfs Fain P Sk Yere i SEathsryAs
desatibddrieteitce®ve pAotust mealicds bomaking rﬁﬂﬁrﬁeirdmdﬂv&ﬁnj ection of
n%(%xg)res?r ?@? nl‘-(%muélﬁy re:gigte(?1 ﬁ)::sh e{dgp ayg %c}rrlnqge l&)%y %FE memory card. These
reactions are potentially dangerous to sensitive electronic components such as a
microprocessor. Alternatively, prior art methods involved high-pressure injection of a high-

temperature thermoplastic material. The high-pressure and temperature of prior art methods
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l[iquid or sem -liquid thernosetting resin) that, upon
curing, constitutes the center or core layer 53 of

W0 2a06/0%002b Menory Card 50. The thernpsetti ng nmereEr/usdooHine6o48

that eventual |y becomes the core layer 53 of Menory

Card 50 is injected into the void spac A the
PBBJ"F%‘SPéF al S?LdJ&ﬁ?fO‘bsofP't "d?ﬁt‘]"%"ﬁ gpmpppentsshi R?d pﬁ’z?r,lbtoP%‘“%fto
Bﬁt]&hﬁhe 518cugm cemgefgelﬁ if Joﬁﬂﬁdﬂgﬁacﬁbdieheﬁfusﬁlb ﬂlc(i)ﬂbﬂa;x]‘t ﬂeth&fﬁ The
ot her. | escri bed herein ove rt{ nethods, o
ﬁ%ﬂflgﬁﬁnﬂfbﬁfd‘? ISSPRIS SPRRASFYS oM f*é’éﬁ S iﬂﬁa RYF 114 %ﬁe s
phadctied TeMEbaap, P wotilg act edisdble with d:1ﬂixle1f gpoRN@sihOsrHighARedIOd Ynjected

card. These re are potenti

f a menor ctlo
B d@?&f{@l% emglAshs PaleEtls Arasthh Path EBFSFLHRad E&&E%e%fa&"e
ReErh s AEORRA linjeoidtifto @&hﬁdld/@ke/a cdﬁﬁld@ﬁblaﬁrhomiebﬁtﬁﬁism cure. The

i nvol ved hi gh-pressure i.nj.ection af .a hi hte erat.ur
IengirEmeent codig BResTeauipHY AR Bng UL ETPE b RJhermoplastis and

h%ﬁﬁﬁdsﬁirélfnﬁecﬁcﬁn FredtigIslons thelpedcdoads pfodudipgadzivicedd i s al so

dangerous for electronic conponents, which is why

ot thbse reapgis g’ lnjbﬂed)lﬁdbﬁrmic mmammmndmisignrmm adentagesiby being
ods. T ,
o e ek Sy ol bR oo o on Rl SRS in apfeanes

ptdcess5, whi ch does not |nclude a protectlve
"glob-top," would not be usable with either epoxy
ﬂxemyrwseoxuch t}ghnqsetesgpmgmrmj ret¢riath Will ghinjermdentatand @ll, the void
t her rials, I ot h X
]i)acF] g? gert;g ed be u?eél t ehlgsrlgre:o sp tlé c%fﬁbcog th\%?] ¥e?gp x%/d tég ﬁl 1'&@ sv.gﬂge 60 of
mltel bebttdra lk@e@&: &hen deirgbthe peimnemt majénatl 67ref thocarel Iager 5¥skould bond
| engt coolln i
i DA AP Pt 35° SRS AR b
iofifhe bbttaxmlageréattd yro&lcemnnﬁhémmwd@sd btfdyp‘Btwu adlienggce can be aided
ﬁeﬁmg ltheégslde sﬂﬁ?c 56 :ﬁl%% hlg ?o gtrto lag&L )ﬁbr% oﬁe of several
r*ovi des S|gn| van
iwap e dtoe @caumbbe bortding ageitaitnowe Itg/thmlrtde g. chwrtpp@s@eﬁre) may be
¢ .
b3y o SRl bR BERE R ol AR ol G e
Ieateriaj(2 ditoedwhiclt the togradd bétiom laxehmarrvmradﬁ (cgad eshBSPYﬂ@} iByewey of
ﬁ&eﬂlﬁeﬁé}}l% 2’?%{;?‘%\ g@még Elgc?ﬁg%é&gﬂlﬁlgg Qﬁf gyl'g?lj ﬁ%cﬁﬁ:t &17} R3Wfcan be
cusndu forgthis bbred qubingimgpumposeatwpedially vBiEn gfe torher botiera layalylmte@z is
Reul
ZURY G Bhuph, ARG B2 DGR Gk e BRI oD LGy boom
Gyersicoulphinclyde plosmd copana tBamenss prdagidetchinguni fi ed Menory
Card body. Such adherence can be aided by treating the

iThe Mg¢aonFrde hickags S his definedby pheemaspolitheimpldtiecsa{nopshers in
G 3 ¥s @Q ﬁleﬁﬁoséﬁﬂﬁérﬁll 1s"f‘@¥c§ed 159 &he@&ﬁf%h& 58*39 P&H e cold, low

agents nown his art ( . | oro- ef i ns)

peesangpionyiag ptoeeSé ﬁﬁ@ﬁ@étembﬁge b@tﬁf\fé@nt ¢ Weecam @f the them%set
lnﬁy&lar " il {6 SRR Rlee B 857 Al bath TG HRS & Moﬁ bf that

fromwhich the'top and bottom | ayers are nmade
Teid|spase 5&0@5 is nthIS@vccemm the GpatipnicgPRHPANSHIs A \w 'il?F Agund(s)
ol RwNARMEBC biUE tsmpo% vh%qh@aéc%ﬁw BéRSBAGkts 44 pRc&TM can

be used for this bond enhancing purpose, especially
WReNitkhwid ot th® tHe MRy EhirdSRle&Fdn@ colnponents (e.g., Multimedia die

assembly substrate 55, Memory chip 54, etc.) are preferably positioned above the inside
surface 60 of the bottom layer 52 through use of one or more drops or dollops of applicant's
low shrinkage glue 62. As described herein above, prior art methods of making memory

cards did not employ glue to pedestal the electronic components of the memory card. This is
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PVC. O her treatnents that can be applied to the
i nside surfaces of the top and/or bottom | ayers coul d

Wa 1004/e80829p] asma corona treatnents and aci d et GUTNGS2008186948

Menory Card's thickness 6 1 is defined by placenent of

Al R fct B TR B PPRES R ek e ol Sy e

thiigh- tembeiamﬂemhmpmﬂmu fatetiols mmfp&mhmldofarmgu the plat.eAlso, and
di I t th
eIy, b e UG e ek VRl ot REerbBpreaRee: nen-
bﬁsmmngmemp&aﬁ;rd dlmmylsttcmiaﬁdrrah thé elbdtavnic\comgorpa heved8 be

th t

cUnt 2 RSP 5 o oo

:i? gpg)hl\cl:m ’g mgehoﬁ Ot?e egec‘tirrﬁon Ic%rﬁéo% .9 Qr% rl‘tl:o ar ra€l¥ Ipf:ac ed &I?e% of two or
compoani(s of glufg62 emhthma gdnealmgekdegf indIBss sathat the

%ngc’omm rfﬁqg}a 0?] & elqél ;g) 3%’16)‘1% 81ra?efl %Babl Xer@‘?c IetlecPrm:"d

tchmperghts as eelbds imnerse nhemnompdmempssfrom abded imi[f&rrolthelr s1des In other
i t's | ' , d-h
SRR s AL SRR Py B SRSEABER R
rserve anguie oy mgited pedegtal(’gon shich e e@cmmc mmmnomm@plemdso that
Qlfle &GSSIHFE;‘HE%/ l&gxrogm cg {)(ﬁlehé ggﬁot cgmg Hn? rﬁnaegg cohﬂ@ttwﬁhnﬁe to
prior ar h I'NVO I njectl ot e of
hul@w 09 esthe bettonhiayn 52.dmprathar are emnﬁmdnmrhle mwg themwplastlc
FRAFAL), i B LU, ARG 0% i B T
|and/gtl torsion rﬁ?re@tthetiwem@ry@prﬁayayr@smm@r vponftithéref &s majoeotsidsh
SEIRES @l S%Bhﬁrf&ﬁ%héﬁk ge%tfa%%é %h%omé %‘%h@%@r%%é?éﬁeﬁ
conponents have to glob-t oppe
tembpdimenteof this dvvestinarthese egiratie sombonehie (g Jdemariichip. 54) will be
% 41611%@9 e Fﬁgtdh%staﬁc'a %36k [ g6k LOSY: 6.07LHIRAD %&E? § R Hle the

erab ced on top two or nore nound
dsigs S@iaceéﬂefthﬁhottoﬁelamﬁher general |y suggested in
FIG 5 so that the incomng liquid or sem-Iliquid
BEFS-Pen & arpenoairdsted topliustrate afistupreferredsmbpdistertof ppmlicent's methods

R RAREMEMSES CUR kn@s%%mnmée% The %seco %W&t"l“?@téd fc%@
above and fromtheir sides. In other words, in

wartigulpnhepreteredierehod sepnhefhis inyention wereimtemilatdpp tah@' or sheet 51 of

@HMI@%Epepgucg aé@esﬁr’?T M/ piastﬁ:elﬁéfgrla@ﬁ QIR aPPVER sBown before it is cold,
pedestal (s)" upon which the el ectroni c conponents are

povapregpuEdoRed peqoping A dertedchiaesott thipatent disglpwfd. dn other words, FIG.

GRAPeR einSoldRoNRE-u %&Ppnlomo%éihfe@t% of ﬁﬁtpa%el\ﬁ\é fnBtefifl @nd wherein
to surface 60 of e bottom layer 52, rat her are

fepdayer Al (et 2 ﬂ%imftr?é PYheissbpmersdt lélnﬁ&ilé Plagqd ugger a Memory

'E'afcﬁfoﬁﬁi‘ﬁg g4vit9 0ok pr rhd1& 8LarfRl 8foktbRMyer 20RO RS flhQheet of
better resist. any flexion and/ or_torsion forces the

i heN 6 Thisplassieyait RattomIBNd 651 Agam, BPwevES yegnisiless-

gbaf&edeous stiif \am& eﬁﬁbodihlﬂerﬁ@(\/f a@plidahtS f&wsesqué fob W e€51dRay be pre-
faces. In qe erred enbodi nents of

meldg’d ORYAFFS] H&ﬁla% K ageén@ﬂeé‘e?rﬁﬁfﬁb@r t?dh%sﬁq@rﬁk contoyr ¢f the Memory

Iardfoymiaf b4vith 4 thwkdplmdie64o0si ti oned by the glue at a
di stance 63 of from about 0.075 mmto about 0.13 mm

BYGu® off Bemparisind the SoittdnRm81dHI had nd daeitipévnipanibleay 8k cHadty in the top
mold 64. FIG. 7 depicts the effects of injecting the thermoset polymeric material 57 into the
void space between the top and bottom layers 51 and 52. Thus, FIG. 7 shows the top layer 51
after it has been molded into a Memory Card-forming cavity 66 in the top mold 64.
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FIGS. 6 and 7 are contrasted to illustrate a first
preferred enbodi nent of applicant's nethods for naking

W(M!mm)gomar ds and siml|ar devices. That is to BEyU$I004/006948

FIG 6 depicts a particularly preferred enbodi mnent of

this_ invention wherein the flat, r sheet 5
Reforing fo F 5 6; 20972l &7 o injpeting a figuid Ph%ﬂ‘r?‘qﬂf’ E rgplpstic or

Elﬂ:hﬁ&de@xhg §&yﬁwkna§na‘i"s’ﬁslsﬁmﬁhwwg ihefted @to dn orific€6d tlat leads to

pressure formed according to _th f this
ptvoHt soehe At B ek ermoils et 57 of R B et s nside
Rde S@th&e&mmayeu 2. 'Il{d dpgtanwbdm&nltm t0p Eurfwe 6 oﬂtllﬂeﬂop layer 51

p0| é\nggtitjp?q :fuét{a eqgtthe r 1§ ﬂ%{}&?etdgg dp#’a ¥8e rThe void space
llﬂhbwﬂhityndm oriitd &8 tcathé/e;mme énd bithé pixtibosgd Gop\ayley s 104nd

#)Btgqrrtl gﬁ@g& gf gggyg)gqsalngﬁi(gvﬁ m a$/nt of; tlgcz%ésg@garfw g? gt%e top layer

boharmnyema{ €bnfabt wifirae MsidO UMAVET?, ofitlie Memery ICasssformihg emtgl 66 of

but stl abl e, _.enbodi nts of a n ocC

BhesoR aplciody 55 Y bf ST b st i 0P oL e bt o9 33 % hown
pragubktadtiafly piteabiing e(ihtaqt)ﬁv&ﬁ eHealside, suitfaze t7h of e b&toad mold 65.
contour of the Menory Card-formng cavity in the top

mobath BEGS. Byndvaheelecteaipmiripsodnss df e Mmctrp mmtc(é g., BSsubstmte 55,

no cavi,t onparapl e to.the

praR At P SR bt B0V lople P Bee Sy B Bt over
ol Byeay of m:tngleloaly, suéh eladtocal bmnpooemls a8p mmameu oh Ingo dabs
°ﬁ§°l 08%6%) 9 >518;(r>:)hcgntfBfoavig §}1er1rr1kzlagte 2lu %Eese ﬁﬂe f:d&staleholfl the e?e\l\@omc
Iv&xﬁpmymtﬁ:&r elncfugh abdvg theansnde;suﬁﬁ*e 60 of tlhebdntnm ]madr 32 (e. g from about

[Ef {5): lb 1% r% 1_ I q) aé@he 1ﬁcorr]ngtgptlln:m$)3et ];30 her rr%réaégz gan flow in
p@ihy pegianc/ 5 maﬂe thealectiéalicompbrents abhwelhgs thmsgmn:eabowmcseahctromc
ggll?q{nén%%s 6 é}.:llli] asﬁcht %%' aedpsedés%l £rra% éngs a?%%%%{;r&?ﬁe s§ thelpresence of

pleen hSTde sh ace
Shelthamdset b@ymerm rd@ersalinddacihe GEctmhlctdompbants dendb vaesgméﬁ the

f
Ipro‘:t!ecgl S&asﬂ&e%?c%h}é‘ﬁ gg}{‘t]%({l}rgﬁlté %&%nzéé%{/%‘? s%? flﬁ) k{}ﬁ% { a&%e received
rbaylerout'szie iserfageqii.ct the olyidelofshabrttema@yer Fivéor visi awrtsgloaf theitap
%9\@1) o‘?’%ﬁe%%@-?dFdom orifice 68 to the opposite end of

uxtaposed’top layer 5 1 and bottomlayer 52. In

bt g{;‘ 6thf§ m}pidrbﬁlﬂ Sowh nivi %alvg%@ah&lb @eff}&g ik S face contour of

ce 6 e top Iae I's not I n contact
et thp offthe Mn@pﬂeCasdmfbaé@mm dmngtthnemmtmmoc@ﬁr doftlys eridntge

rgydtﬁ)%s optﬁe H%uuﬁ Qxese%pﬁ?lmi)ﬁgrrxgéettpo BEY mQtfenﬁ%")tsﬁﬁ& be dnB@r

tside surface ayer is shown in
rassreasndternpeyatire genditippyisuch gt e tepdaver Hiis holti Hew ipressugre formed

%Jrf) h%‘é@vnér 6Q)ff tﬂetﬂ@p R&k 62 Pap} glo@? how the Q%Wo&lp@sur@foﬂﬂﬁ#g

ctroni c conponents of the Memory Ca e.g.
mqw;ess' @b Sisrateat Egloswe et iy ff@hmf@med the ¢op)sugfpce 6§w6 top layer 51 to

Q}%%Lﬁ%ﬁ&fén %Pﬁﬁ‘é g/[etrr{&?y Caﬂ'é 'faﬁm%l-brat'l%ﬁ tIfEQOIQFnofthQ ﬁ%‘éﬁl G2 bottom

| ayer exan'p e onl Y, such el ectrical
@@rﬁm e af the gfrt@nslnmm pehevst a|fQ- omoldedreaiapis substapgplyoflys inside

QértRE 728Phi 6@ Foll @Y PRE IsRKARR U P SrefelBE R BBkt for making the
edestal s hold the el ectronic conmponents far enough

W?w&spﬁhﬁa@e@m&ﬁl@e@eeo of the bottom | ayer 52

(I‘h , fromabout 0.075 mmto about O0.13 hat _t he
IS AGnd M HOLE o0 6 ek he ORIG f4And5 Jroptp RG] o he

bottom mold 65 are shown spaced apart from each other by a distance 78' that (taking into
consideration the thickness of the top and bottom layers 51 and 52), in effect, defines the
distance the width of the void space between top layer 51 and the bottom layer 52 at lip

9
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to the region 75 under the electrical conponents as
wel | as the regions above these el ectroni c conponents.

woAgas/mgoomuch gl ue pedestal arrangenents are preEfRU$065/006948

because the presence of the thernoset polyneric

mat eri_al under the electronic conmpgonents te

SRENPE 1P 2 menldsohiapd 6% respestikele nﬁﬁ 3 I8ARCE S%%*?Pp*eﬁf@m that the
ALAhERE polytiveric MR8l SJTcaﬁ Be ﬁl!]%%teﬁ A thewyidspack 662 ltneewlml@yength of
the out si de %#rfaces % e OUtlgge of th

heyMemory Gtk R EoBFrRR dlistispe 1af thegpo F‘F%ché‘)tm%f’n gﬁélght side of
M&mywm Sladveh in IFIG.F6 rhay dfféri@nd 14 offBiks@n®48 dh theIRMSidE.AN hiyGcase

ef i th f t . th
Bogined nE oo ot it S oo P M iusce surtice 59 of
|tKH tS&Ig}/&TS 1 Wr[a@ﬁﬁﬁe% thrgr%h:tﬂsu féareﬂﬁd’tsv of the tdpth&le 64 ﬁktﬂi thé 1n§1[‘1@surface
id or sem - ui er npse ri.c. nmateri
éﬂ Rt bBtE’“b‘f}&“éPz LRASHS Srad the ﬁ%ilpﬁﬂﬁf e gt W@r?é Is very
?h‘lﬁlﬂl-ﬁduh &ill ﬁxheh Tha i t_agé@fthﬁ 1h1]§ Setrglz1 Srhal dﬂitﬁl‘wle gs 23@“"% 1?1: large% enough to
rmed 1nto the cavil . .
bt roR) €SBt ipERRELREoF BRI G S5 b oid space
etk fSr1 g:iﬂtllggkls?d Sﬁ{lve?uh@tlob asd bdsttoﬁlla@fers?ﬁ hd ISI[Ed;pécll’leeljf (¥9e again,
ce of the top, laye e c ura
31 Faeissrpoliegs PRIHAG P SUPEyFA TP A DY g be smal
Agaugh to hdiethb @tjéction ﬁﬂdt‘sfu&ﬁ ased @ 1ﬁ]‘ecttthﬁétghﬁtotﬂ Ifﬂbl:yiﬂlyﬁd’ mbt2ridl §7.
G sta

THE Hands Bl s oA P O APRENP AR oth it g pLhEiauia
palytnedtinatetisl sp meeﬂeuo rbe oquarxgeﬂahéd"foorofnm«ongspum and thus

d .
Nﬁovgn Plgaftseﬁ rlei_}dlp%& ar.cr cp ef%e% i tlithé)IC{ s%%c%:rg P%e)%)zn%eﬁ;sut o(? sa%gl] void
fspaeatind, lqdee‘cbgmt@ﬁth?:’ Tobd sytstlam itioedf. t Tvacs, mﬂlsﬁbh@ésea B¢ aslvompletely

t t he

?%zc nggléyaﬁ?l% in(golg %’ﬁ irllq%g?hefrgosF]t zﬁer}/a% ?{ Sth as ex % tecf'nelgue serves to
ardeln@hd ubbleaften S‘orﬁnrig intd b5<2}) of thenthefrfoeat matedelfimm etdnelally
PRSI Ct i L
L R
irempaved &dmiambald sveeny Secionpinee8dome B6 tdspectyely showl véerst the loft end
%g(f Iagg R4 ¥ tlgéaﬁr Curs-gpﬁe&gxtyﬁa% LAkt cgtI or Hﬁ'ﬁllflgdt ﬁ%yg{/ %rléie}«?nthe sharp

evl ce se ght si
stgpannd Meﬁfie@m&smyofd: firfished Mcmmytfﬁaad Infthigi¢ase thn distang’ 82 is

ide. In any case the distance 58 shoul d
gaﬁé%%HME&é?&the di stance 58' defined between the

F;[;t? oug H&M{?g Q?’Z’%ﬁ% ﬂ?gcegllﬂ'g b%l@%)%aln"iﬁﬁgogt %?rgfﬁgdr gﬁr%%? the preferred
iepbpdmentsipf this pated d@plogqqgwbmlp 369 Mapery Gadst i amthph@g@gms of

ta rgﬂ&gtemn{n‘?ﬁ‘&r{ﬁ‘am&gl %fmotlcl}@ ORGPl d 65 is very

but" still finite. That is to say that this very

%‘f@' 1'0 lﬂﬁls&s@p& f;m?&d miﬁm éarmzi ﬁﬁ&%sﬁ@ QK Glferfidfe Ehdo@ihent of the
gases 1 (e.g., air, ynmeric ingredi ent reaction

PreSeN mve@w@swhléb an 9leqtrﬁmts ﬁ@nmﬁpla (ndd€el O hgmegonydipasserybly is
Q¥hprised ob&b%ﬁm 2% hﬁerﬁ&p dRRn94 Qsa{eﬁﬁmwcaycﬁr nfadts 889 anPadditional

respectlve y (see_ aga Fi G and excess polymeric

SRTRGTCR{F) if BSed@s g ha%am I@wrf%néﬁpg igprglhogfomylarcrts nefstsary-

still be small enough to hold the i ﬂectlon pr ssures
f

G4&Y 1t gnd  Wustrafethis serendirabodinggt Qfppplicantsanetods for mpking

Memory Cards and similar devices. That is to say that FIG. 11 depicts a particularly preferred
embodiment of this invention wherein a flat, top layer or sheet 124 of synthetic paper such as

Teslin™ or plastic material 124 such as PVC is shown before it is cold, low pressure formed

10
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The distance 58 is preferably sized |arge enough to
all ow even thin layers of the liquid polyneric

WOrElDens$oaty 57 itself to be "squirted" or "fl ashsdt/us05/006948

of the void space -and thus allomﬁng al | gases
residing in, or created in, the void spa

as9tsiegea thssachipessofitiys pairn dislaruee- ahp,ather, Wéseg G. dl;ndemts the mold

&msdfnab ﬁlsspfﬁ& amlé tnfeehén of Thtisolyn@kik nfatécibl Ha s@Sreth alfladft6p layer
| et el\é pl aced K%t he incom ngla ui,d t her noset

24 Brg.aiTlabshest g PYC)isshowahanitis miteally nderap Memagy Card-
RrvR tavigast thABP h@ﬁi 148 @Ra {n1eEtrB8c tdingoient bedrised, foRample, of a

t her noset nat erciﬁ 57 that vent ua y

Sthsirafg 1 memany "e}%%’texﬁﬁia fqnigess 1 ﬁiﬁg‘f"é’éés ’é&frpgacF%?/"éF a
DS mSIAOB. ABaifi|However, ift kdme 18ssPT¥¥Eedabig 86l vibbl8) eatbOainfhits of
precursor Menory rd of th [

type own in FIG 7
BERliSENtS BIoRSRESt thetgh e o o §§Pr§rw01%5&f PfRst pankally gre-mplded:
B fdraP s tht Yeleyal 56HMNr WhBE Rehidsy CLi-Formig caviey T64Ghtop &ival 144.
of the precursor Menory Card can be cut or trimred
Biyayay oD cfiadibe, the Botsdampldaidg@ss ranavin aipsiabld e savit & the top

AT ORIEN AU R

RBiddpdeg 1 p6 extweeku tie: theiang | Dodnd itheckleatibniacaiodérntgFI® 13 slitys the

SR NP RS CAPHL By YT G BReeay 164 SHE &

appd pdi mat el y 24nn1x 32mm are bei ng nol ded
simul taneously. FIG 10 illustrates a finished Menory
@amzla 228 fmd@ecumg anljguihorabmeliquid, ﬁlemﬂpdn&tmmthemibsdttmg polymeric
fl%ﬂl n%gwgéglgg {nrs]%“%l\'g 1nac2 %ng(?r ce ?&JS {hc oeacds £ tﬁpvm spacc( 1% that is
sleiﬁxeﬂ bettveenltB6 inside smfaye th8ef Ilﬁ%top laxdr é%aﬂd thad nasnﬂer sumfabe of the
Egttrog Cc{ c.“tsoml]%gﬁ?éél)t/ Zlfhe & sga n%e?\ge tl%eqtgﬁsqr @5 egcgs}aglgye?zm and the
beites safayel SEbG8e MbinognCard B depittad by dmstendeHIZS ‘Slecontispace 136 is
c\gb Odelx ngliﬁg mmﬁgesl grscp tg éHQ'e nﬁker@q& tﬂce uxtmbedq y;egqg anf the
dbpﬂrcnncscomppmnt i lnwther WyrdprieFit.d é dﬂe@msrdd sm@nt 15 oftthw tgp layer 124
i. nvent.i.
és I}‘]ot? ét m conY\hFWfﬁJl tlﬂe ﬁ’»h{de gﬁrﬁacé Fg% (J(f ‘ff)lync;)q\/ler%% r%eﬁ)rr&lﬁg%aq 1?4 of
112:401$mold léé B’)(/@ay of @hizash thzafutside sirface 4 S&¢f] thk el¢agrpnic component is
S, . . . '
BERREY BB RESOI a0 5l SOBILPAR R of e bony ot
ﬂé6d tool set-up just prior to the injection of the
polyneric material and wherein a flat, top |ayer 124
(I@F@ 11 theftépamold Hébis shawrPha@ing asawdiydm vehich defipes the surface contour

' E{h'é lt(%l Jf Yheﬁ/cljéﬁcﬁ'? CHIGE be ﬁﬁ]rqusdmﬁ% thgq{ thlgﬁ B}o@&s Cqy {h'isyeng fthe

47 an ectro mpohent

emmpn Q%tbe liquagt or@mnb%d thelfmoaetsvebmerlaméteméé 34 phoisibe uafles
ﬁe@sureaa[ﬁq t nE@ kmﬁi%hé&fcﬁ th;?’t‘ﬁe to'psfay%h@ms &3, 18w brdssure, formed

aced over a t om nol . gai'n, howeveér, In sone

linte ﬁwlga‘eﬁvéﬁﬁ efithe foptmodd 144| Flﬁ é% P@WSélmsébﬂ qoishtosy pyssure forming

ARRLSs ‘59{1“ Jﬁteﬁ{ cﬁ&ﬁﬁ&%%ast Heack &ﬂfdrﬁ%@fhe lc%dsuﬁ?éé 188 of the top layer 124
pre- nol or at | east éﬁart I al

e & eq»reﬁsw;ahort of thedemeni&egd- foeblﬁg é@ﬂ%ﬁ“ tnﬁbc m Fgid/144. Again, the
@@&(Qn §RR0 NG rae eie)étr&ﬁé"cdn(boﬁ@@xs@ﬁ&% h44G. BolMeyagdinst a

arl son, the bottom nol has no cavi ty
éemﬁavadmfl@t wgide spsfagelf0t0f therwtmmp@pl 6.
In FIGS. 11 and 12 a front lip region 166 of the top mold 144 and a front lip region 168 of the
bottom mold 146 are shown spaced apart from each other by a distance 170 that (taking into
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nold 144. FIG 12 depicts the effects of injecting the
t hernoset polyneric material into the void space 136

whednsnsrn2d he top layerl 24 and the el ectroni ¢ CPOPURBNG/006948

FIG 12 shows the top layer 124 after it has been

r@)lnggeq?ﬁo‘ﬁttﬁb tﬁcﬁﬁ%gp(;ﬂﬁxe%é %&%K‘Bﬂ‘@d&%ﬁ& Xonjlr%%eﬁtg 1& gf?ect defines

144. A nozz for 1 nject
stéﬁﬂlsqamwliledvvldthwéﬁhvrypidamqe@ewm the rqnd@et 134r$gd leej,en’eqtm@
n
T3P e ot Qe A0 4o sl 105 outa e
bascivbatthe thermonel ipalymetie alesal i%cayfbenqudowo theymord spaot 136 over
8&19' erdtii€leh R bfife Mé&%ﬂﬁé‘%&’f Tﬁé%%mﬁ!e@m &199,5& 1908PAYERLa  device
he di st ance betwee e top surface
| %y@g on the righicsiderpd tm@aqldams@mmmbﬂf@grom thatI@é dlmmyrlyo ()nthﬁ left
| Sded BnG tRE tHitingd W&oéha %? s&n?hayme Glsﬁg@&m ligéneldgetwfeen the

shown extending fromth t end right
tiRgdg yixfpee)d8 efithe &p lavay &94 thmasamhnon@ th¢ eeen irolfi7ef the top mold 144

CRTRRNEMe: su}fﬁbe%?hﬁ%lew&nqjcsoorﬂ Bneat fat phdsed @fou ?Hﬁé e 11 169 of the
surface 155 of the top | ay er 124 i s not I'n con
vitortRmredd 1 46sip Hay §Iﬂ?lf'é>@é5“11§'@“6f Thapyis twma& thisayey Wﬁﬂrﬂli’rﬁ@ce 137
CRYhh Ye b eﬁ&ugﬁ h&al 9&' le w auByol%ﬁ%c% E0Gk Fé%&‘on product

the outside surface of the el ectronlc conponent IS
SHRERANELS- hlné%‘?ﬁda?li’?‘iealﬁﬁ)';haf originally gxisted brywecakheder laygrt 134 epbthe

| disehrBiic SathicReR isle@ Qg Fi('}‘ q lgﬁﬁteﬁﬁs{@lﬂn%%atérﬁl t%lb@exﬁlai!lsted

IS shown havin cavity 164, which

‘the top nold 1
ET UL O EoE oo bl G cORUED Hohai e 5pech bR yscd to

Gajest tﬁ&h&ﬁlogc@ b&?ﬁler‘i’d&hht&%l t 'hl% dnﬁin%@ § 3 768 pﬁfe%%sﬁzedTQgedenough to

this end he injection of g or_seni I '
tﬂ@?fﬁﬁ%tbmd@iegﬁ&é Fheélqwtpe\ryrnsvc Tst&ﬂ Hé‘bnvlfﬁ%b@ gefted" or "flashed"

RIueSStHE Coidffdcd BIBREEPhiY a@lo@ﬁ@qutghs@&%sﬁh‘nghh Bhé}gat&ﬂﬁ th&Poid space
Ia er. 124 is cold, |ow pressure, fornmed into the

itq De expunggd oytied S%bmilrmaae andzindeed,gut fthesmeldsysiemitseife Thus,

; Cdll' stch 200¥ 192 8% SbMBlefeBIEAINEd By D BRdmity lfthHQhePlﬂgééf%aterlal 134,

dISC|OS re has in fact confornmed the top surface 155
OfMIS 478 X3Pt fesluauesones (G PEENt gBTirubBlGt fem &iméte ip Hig body of the
NadrRbiet faateflalf104 tatet@Miyt(e. 1dn biingRe the MR riA®NeOmdtdrial) comprises

ain, om.surface 158 of the electronic
Ag 6%@ﬂ?q?§8%ﬁ "in FIG 7 nolded agalnst a
ntially.f nsi de s rface f the botto
fﬁ){f}d £} pmirahed 3 P a ey G 4 s AR GhOTh PgRG o2 being

tre@ovied romnd old 4vktead Bedtidn 10§ 284 dﬂd 28@iesiRcthel shbwhbe the left end
m each ot

bott.o |d 146 are own_ s art fr

99 520 eBT e s RO G G TR GRS (it dhe shar

tddpslané pracied dilnbresidn® pf 4 Arished MON\OarM El(lhlﬁ ©4k €he distance 274 is

&gqﬁﬁg @%ﬁ in effect, defines the distance the w dth
§pace betmeen t he top | ayer 124 and the

onlc co nent, at the e

b R S TR Rl Trrptf e oW Rr B e 3 Bpleind o spir

ttheatis dolmenittdadao meseﬂiccplcdf ymsmse of speviad glued and Fthiirgastodadures, it is to be

i nhected, | the voi.d r .the enti

|“§%§‘%’P%¥“l“ e%e}'\f,‘en descrlbé% nen %ﬂ% é‘l?’og}) thlé‘l}l%g 7 segpe (Enih the

HoMswind clgitve. nol d deV|ce setting on the right side of

the nmold systemmay differ fromthat of distance 170
on the left
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side. In any case the distance 170" should be such

that the distance 137 defined between the inside
wo06/a80029138 of the top [ayer 124 that passes RAW/USYHS/006948

the rear lip 167 of the top nold 144 and the inside

syrf of the electronic conponent that passes
i@&gﬁ? the rear lip 169 of the bottomnold 146 is

5
&gﬁ .SPFEI Id-.b_ut still finite. That is to say that this
%/(‘Ssc I'f® i st ance 137 shoul d be | arge enough to

ARG T s B BOLLOBTA SPGBy o
tphyetr oostheyismibleymaetiab tadattdne tayerenf synitiectit papet aryothier duzidblantterial,
tg;lr:(? a gcl)ree Fa%%r?r?rév?ulcg %fgrr%}oo%?cncto g;?%%bsa}gs{iﬂdensmf I ee(a&odfl cr%%nl%gg’lg% d

cess’p er!?l e erhaus
0] oBRREFf o aler Bl epRy Bcpe FHRHAR bE ol oelifica

pol samewcisc material . The di stance 137 is preferably

sized | arge enough to allow even thin |ayers of the
|(R)oplrangas lepstent monmt dil¢vashribRapeiglus oh fan insidp surfase of the eadtom layer;
or "flashed" out of the void space 136-and thus

&}) rowvinfing anl dlectyanie sompogéndi hayging pxternal edactsigaledntaets, on the at least one
KRl SRS Bt PP RERAR acr oy, RSORTH extomal
sleeticy) gortactsiare pesitionedimpslignmeany witle the apaangs in thébotiopdlayering
l'iquid thernoset material 134. This gas exhaust _
{Ddtartiabyieurng theas lepss opg mowndiof passhnkase elieryhsrain be aieeirpnic
IcBmpdHent19 ¥yl inf@bldRtiRBset material 134 that

eventually (i.e., upon curing of the thernoset

'(f?tp%&ti&{iﬁg RO BRIONSByer LRAEMBI ifa bR mdId8 (FIG 10). FIG

13 shows a sem -finished or precursor Menory Card of
(ODobiMbnSMOWD 1dyer filaGop heldbei ng renoved froma nold
system Section lines 284 and 286 respectively show

lpwidshig theabp mBlado e Botidnghibldan & nahner Rt aw@slarvfaarsEMamEMen the
Card can, be CLét or trimmed away to create the sharp

&pjaxer aPYPRIBEE di mensi ons of a fini shed Menory
gﬁr.d. In this case the di stgqri:a?e 274 i.g about 32
| TUEGHDE 8 hermeggiting polymeriq mygral infthp ¥eid sRach at feraperatyye gnd

Prdséurd @apidichs Widchvae sudh thas 06 Ghel dle2 trenia gphR e ibeéur&ddh pbdition by
t.he concept of [

that i§ conmm tted t he .use of eci al
e ool GTEN i, S B o E Componee aps PBAIY G EB o immersed
it tHehﬂosbtﬁflgifnﬂteﬂﬁﬁ(b] '%daleslchnﬁ DR 5N pob/Mnesil au't:fia'\x}%ee V&r’im bechf the
I N..SCOpe O I he 0 aw n Ccl] al,ins NMat 1S .
uPigRRaR e Yecblnic dombsther Sy SR I RE ST Seip P opymeric
Sriardiria bisefal e the @ertialbnguiddgluttheeonhed Romplytely cofed Sid)thb etirinking of the

aper or her .suj.t.abl e terial, a hott | ayer, of .
DB o B SE RS BEs RS fsToveer St b oBEH s
lcanytauts mmwmmm. belttera kurchae 6f thobponEnayes, ahe &) te, thesmbwtting
TR s BRERASA Sl HE08 it R B iR I B pf45Ee  unified
preeartsori Mahorg Catddbots ;

(9) removing the unified precursor Memory Card body from the mold device; and

(10) trimming the precursor Memory Card or similar device to a desired dimension to produce

a Memory Card.

2. The method of claim 1 wherein the electronic component does not come in physical contact

with the bottom layer.

13



(2) placing at |east one nound of |ow shrinkage gl ue

on an inside surface of the bottomlayer; (3) nounting
WO000&089829r oni ¢ conponent, havi ng external el e®aTEs2ho5/006948

contacts, on the at | east one nound of |ow shrinkage

e ft.om | ayer as |

& e b S SR A e BRI B SRR VST

abogrinebuttomiléyer.t he openings in the bottom | ayer; (4)

partially curing the at | east one nound of |ow

ghiThevketyed gficlran 1wiheresi the ¢lbatropiceampaeitds golmpgraed(Ciicsit that is

%g?#%%g log gte lr@asgéxg)ghn%nagﬁ r%tldé:qgaé P%lg #}w%ﬁ%é{aie? ?}'r@lgt gt Ii]e%st 0.01 mm

pbe\retthmttngllame top Iayer inatop nold; (7) closing

the top nold to the bottomnold in a manner that

&r € methed of glag 4 pebersinizhe loweshrinkage glopislagyanoaayldte bdhtesivertype

rgg.)éqﬁat is c§%abﬁemf§ ‘eés?gangaléﬁ& g%édtﬁgecBR&sWFJsé ¢

eri al ntot erature and

QSr Tﬁéﬂétﬁofm%r{l h %re%h@f&w‘%ﬁﬁn%ﬁ&%ue E@tUV é&’rl%& El%?] that is capable

| ectroni c _conponent 1S secure position
wéﬁitlfﬂaét paytiadly ceenggh akouih pdcendsieelegs. ect r oni ¢ conmponent
and partially cured glue are imersed in the '
t/hEheypethed of giimd mdeter the lopy)shialaesslunig 18 pereen ciyed inrdese¢ands or
naterial are driven out of the void space, (c) the
el ectroni c conmponent is encapsulated in the

SR MR 1R 0hirR @ WHERI tﬁe IRLs8Fhi@be DIBE RN16 1d SEpeRRAL dutlalwhile it is
cured@glue becones conpl etely cured, (d) the shrinking

OTMERs ’ﬁé}i‘ett?’%fmow%rwrﬁi ue as it is fully cured
ngs urface of the external electrica

éoﬁleeate?téwr A L2 ivPTer e oS BHAG ATABEED By eraRd e (‘ftstds fyrface of

|ty tdtom adYer 4r€ dredtéiBro ERANATOHS bichtitd dP @ kiYsHRHofd etk Emitid top layer
bong)ﬁ with both the to&e I%/er and the bottom |l ayer to

BRb é*eﬂaoszm rnéaﬂﬂraeé orw@wrapd @ﬁﬁlzfnagsagmg (ngsenal
Rt Pl | e iy g ripGs g I SR Aty e Burface of

e Bottym G flar® tret¢ d Byl casiting@NdHORItH Dboadkigsgened di mensi on
to produce a Menory Card. 2. The nethod of claim1

Vlllner}eirﬂit:ltﬁdd&f ehact Wﬁﬁﬁiﬁ tlﬁheﬁﬁii)dﬂb bﬁfﬁce;ﬂxﬁﬂﬁ tépOlhye gﬂi&thé i’lhle.]idej surface of
ntact with t tom r.3. T t
S*rey RHER E 4, %Faéfﬂvq%ytahcgmél? PR PR monent s
t
St of et £ ertin (e PRSNGSRl Bl vafomace
IaSa pmsshnetbegxrea:t aubleht ipressute and 800 ps. pedest al ed on at

| east two nounds of glue that hold the Integrated
@B r Bheintetlad off elaimt 1 @hérdinthe thdvmoetting enalroial is injéctodeanto ths.void space

W;Dae%rgggjg%gmggnﬁd iiTyd wherein the | ow shrinkage gl ue
a

cyanoacry e adhesi ve type glue that is capable

‘%E ﬁ{e nlle%% of Bt i @l-ul:r).(m ‘Eﬂéﬁhé?&oécﬂm@ %Herrmﬁls ﬁ]?&?elaqrﬁo tHe void space

at a temperature between 56° F. and 120° F.

15. The method of claim 1 wherein the thermosetting material is injected into the void space

between the top layer and the bottom layer at a temperature between 65° F. and 70° F.

16. The method of claim 1 wherein a film bearing alphanumeric/graphic information is

applied to the inside surface of the top layer.

17. The method of claim 1 wherein a layer of opacity preventing material is applied to the

inside surface of the top layer and the inside surface of the bottom layer.
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6. The method of claim1l wherein the | ow shrinkage

glue is a W-curable glue that is capable of at |east
w@zoé/osabloy curing in about 5 seconds or | ess. PCT/U32005/006948

met hod of claim1 wherein the | ow shrinkage glue is 10

rgent cur in 3 seconds or |less. 8. The nethod of
ggaﬁﬁf’f@fdﬁé’?gf‘“ﬁ‘ t werpig e ARQEERIPERE S s 10 to 90
percent, ¢ ile.it is jnmrersed in the
t her mrg%)e? M“ﬁ‘@d‘%‘éﬂfﬁ’ Q’F.assﬁlf“{’l‘?‘he met hod of claim1
wherein the inside surface the top |ayer and the
insidéggﬁg?gggiggﬁfﬁgd53@? tyer are treated to
faciliéa&gﬂkp% cge%gj%ﬂng& anstrong bond between the
top IéQer and PﬂéytﬁgrnoseP}th_naterial_and t he
DOt | O BN LIS APREL bR Er ol 10- The
A9 EePiHod 3P el xhh U il 5 B phile ROk SRl fed fom
Theshestohpadyrodricohadérial. 1 wherein the i nside surface of
the top layer and the inside surface of the bottom
128yEhe mepthodiof elaimebiwherein thegpmlazer di prefiermagevipras teasy one Memory Card-
sy b@d of claim1l wherein the thernosetting
material Is injected into the void space at a pressure

Qg.tmmt ElRm pcvﬁ?ﬁiu g htamyé%omaaéd inth3r M_éﬂnel?ry ;@g&ifmnmg

of claiml &hereln e thernbsetting materia

icpyieof @ éppiprld andibe hasiomn laysa isanqlded22pn% 8 subsantidly flabsurfaer of a
3ot #B1gPSI - 14. The nethod of claim 1l wherein the
thernosetting material is injected into the void space

3b. PhelnSMRALIHIE1 REWRSR BEmbsettBGhale2dl i a pdurethBe:.
met hod of claim 1 wherein the thernosetting materia

2. THINREHRGS L1BIP1 WhGel Meth&Rosaing Mat@RNis hhepokpp | ayer
and the bottom | ayer at a tenperature between 65 F.

2R drhéGndhod b claihl e whgtiR @ik tRdrmBdeRindIndatdMaEk @h GnsatufdtddPolyester.
beari ng al phanuneric/graphic information is applied to

0B ETHe SR of blbin® L &héttintihtevoldPadedy Siled b 4. gatkiehobwiands tfleast 25

claiml whereipn a_layer of opacit reventjng nateri al
Peresgh o 1t 44 O 0B i RO RS STl e gerviced
tbpeail g@t.de surface of the bottom | ayer.18. The nethod

of claim1l wherein the electronic conponent is (a) a

98] A nvidd for Gakihg diMensss €ardloy simflhy) desicSeampriinRlago lajer, a core

ard. di.e,assenpl or (c).anothe [ ard die
TECnam P REPTorle sofirab e i HPEAEE AR R I5ef s Frethod
esmptisig): contacts. 19. The nethod of claim1 wherein
the top layer and the bottom | ayer are each forned

f(Hhaonaruttirgta toheefayef witgoprysisety msitiatarapearings for external electrical

contacts;

(2) placing at least one mound of low shrinkage glue having a volume of less than 0.1 cc on

an inside surface of the bottom layer;

(3) mounting an electronic component, having external electrical contacts, on the at least one
mound of low shrinkage glue, thereby forming a bottom layer assembly, wherein the
external electrical contacts are positioned in alignment with the openings in the bottom

layer;

(4) curing the mound of low shrinkage glue from 10 percent to 90 percent of the total curing
the glue will experience in a period of time less than 5 seconds, wherein the electronic

component is secured in a stable position;
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20. The nethod of claim1 wherein the top layer is
preformed with at | east one Menory Cardform ng cavity.
wa2boe/Mee2onet hod of claim 1l wherein the top | ayET/UR005/006948
nol ded into a Menory Card-fornming cavity of a top nold

the .b l.de t a substantiall
AP e bt BBt g et 5099 ™e et hod of ol ai
thethernﬁsettlng material is a

E 1n atopl in
gg@lpﬂﬁl’ SHPRHEP DT é”ﬂgfl’hod of claim1 wherein the
éﬂ cﬁorsrpn% Vat,]tlo plglolﬁ% ﬁlr ?Ii;] om }?8%2? ?I%r?alyeﬁﬁ te ?reaa%l% v01dt | space be‘Iween the
uns@p layertand bptdnylagérer . 25. The met hod of claim 1
wherein the void space is filled by a gate whose w dth
i(8) imtcting asherrﬁﬁsepieg oefetialohto tlheeyoid shede abd teaperatigrebediecn 65° F. and
pr egdr e iced, .
by ‘gd;ll:‘zgg aat 41 %re%% er? E d 1240 %%1(91 ar{)/g)cﬁ] that @ﬁ(‘f egerctromc
Si nidngponahe 1sihekd i plnmhysthmgonaxdtocﬁ partlalgymuredalwovlmle theeyebectromic
whi
| a éo:ﬁlp%g??%rﬁﬁh&ﬁlﬁ 89%&8@%&%831% rf‘?%g%gf@ J@%ﬁerﬁlo?e%&g%tenal
bot G.’OED pasteand exegpy mlmeels nzeirigl q@@ém\ten ovte thepeil spers, (cbthe electronic
ext t

@o&ﬂ:@%enlﬂs%% %(d if1 Y tﬁfgitgg eaVI @ﬁvé fﬁgtelqgl b*:f%?eété% &ﬁlgally

ow S rmn ol une o o
t hawr@i glumcwsanmplntsly@redmdi the ehrmﬂ(mg loé thio partialiy duzedeptue as it is

( 3) fu a(lll ﬂﬂgﬁ the GlvRe? Eﬁr@a@é ﬁf HOOR Qfecmpﬁ\ébrﬁg:ts?qs? (wf&ﬂ khe

el ectric tacts, e at east one noun
S hr batfemgertee wbhe bhEe ayert DYl Bepvseton Hobgasric materia bonds

as SEPbh MG 18R arld Ve Botloftl 17 1056kt 4 Gﬁ’}hecF& F R1eRbE Card
e S &t :

posi tione I gnment Wi t e openi ngs In

botkadf | ayer; (4) curing the nound of |ow shr| nkage

gl ue from 10 Percent to 90 percent of the total curi ng
Pacyevieg the mitiedgreqursenempry Gargerrsirgidpr devige hedy fremdheme]

S sggRRdsd Wherein the el ectronic conponent is secured
in a stabl e position;(5) positioning the bottom|ayer

QEH Hitndhg! 'tlQ: precafdbi M%&?'Cﬁrd t08)ded?R8 UinhARbRNS RoduPa MRYBFy Card.

inatop nold; (7) closing the top nold to the bottom

79| A method foVRARAE aME%{or}GC@rafo€§mﬂarV&hde &RafRinR e kPR bhe
top | ayer and bottom | ayer; i nj.ecti

SHEReHE FeReE PrRhehaYiEple matqrigh end( %‘é)f%. I%Vegﬁg*ggcha@ elgctronic

lcomjremtiretides,Rel WReHdd @omprisind 70 F. and at a pressure
bet ween 80 psi and 120 psi which are such that: (a)

(heofdtractingQn ekcttMMRRHOient, havigy ¢ktdrinl ple@tfieal Bohtdche nound
of partially cured glue while the electronic

(5) positioning the electronic component in a bottom mold;
(6) positioning the top layer in a top mold;
(7) closing the top mold to the bottom mold in a manner that creates a void space between the

top layer and electronic component;

(8) injecting a thermosetting polymeric material into the void space at temperature and
pressure conditions which are such that: (a) the exposed electronic component is completely
covered by the thermosetting material, thereby forming the bottom layer, (b) gases and excess
polymeric material are driven out of the void space, (c) the electronic component is
encapsulated in the thermosetting polymeric material, and (d) the thermosetting polymeric

material bonds with both the top layer produce a unified precursor Memory Card body;

(9) removing the unified precursor Memory Card body from the mold device; and
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conponent and nmound of partially cured glue are

imrersed in the thernosetting material, (b) gases and
weoes®Ipol yneric material are driven out of tHE/WUS§EE/006948

space, (c) the electronic conponent is encapsulated in

e AN T A L )

shra miembgy @ikd.t he partially cured glue as it is fully
cured brings the |lower surface of the externa
@B eitfermetiaid of claimaZ whekdini thia inside hurfdee obtbe topiaysuis traated toffacilitate

he bottom | ayer, d (d he thernpsetting. polyneric
et OB e Rt el b PRI L om
Layer t r oduc uni.fj,ed curso - ody; .. .
08 Bl R o HRE Dl L el S8 8L R Al g
svithdalbandisieageste body from the nold device; and (10)
trimm ng the precursor Menory Card to a desired
@D B gietirvdtod clpinpiuekeran e msidg s@dace of g top Aayaeis kreated yra corona

' nory Card or simlar device conprising a
?%?4%%@§&$% synthetic paper or other suitable

W.tﬂ{e'n?elthod%@ glai m&@m Jth@Yl%hn& Bt hﬁlé@riﬁ% ﬁlie?ﬁﬁ {rP8HhE void space
component resides, said met od conprising:” (1)

ebnpressure tbietngernamtuens prepsyre and dohpdnent , havi ng ext er nal

el ectrical contacts; (5) positioning the electronic

S8 mestiodiof clainbdit whsrs e thermesptting giaterialds migcie intq Hp void space
la@é’?’ésshﬂab@tv&IeBPS(f%thOﬁsD closing the top nold to the
bottomnold in a manner that creates a void space

Bet MRERHIADT EiRih 2BV Rk iR IRIASEHAP ate AATPRANERY intd B void space
injecting a therm)settlngo olymeric material into the

¥ §rppaiie bstweer Ad dr atdy nd pressure conditions

whi ch are such that: (a2 t he exposed el ectronic _
Sonihsmestiodiol claighpl whesrisy the firapesqtipy mptsaalininierisd intq thp yoid space
WBkvREd @b toplidyeF SlaYhd cibME cdriRonbidtat LiInb@N@Fe befwdkn 88 FCand 70°
and excess polynmeric material are driven out of the

Yoi d space, (c) the electronic conponent is

encapsul ated in the thernpsettin olymeric material, .

and iedyethod of elaiar Hokherdh %BW%?‘Pﬁannéfféﬁfgraﬂhl%aﬁ&gﬁwn is

whgifed leothb insiae surfape bfayetop pyaduce a unified precursor
Menory Card body; (9) renoving the unified precursor

¥BITHe ineGiaxd df blaiely2 7 wigmeih b ayeralf dpaday peecntiapthattA)l is applied to the
tri‘gm 2% tE{gl B{ cursor Menory Card or simlar device
{514 SHEEF PEYC tfP®%i on to produce a Menory Card. 28.
nmet ho f.clajm?27 erein.the inside surface of
E E':n}eérbelafogfgfla%ﬁ%éﬁl%ﬁgte%c?oé]& ‘ioﬂpg?eé& Phe creation of
a strong et pnthe t.op layer and the
t her rrgage% |uﬁ1(g?\4€%ﬁ de\a?‘?gf .assﬁlgﬁly’l'he nmet hod of cl ai m 27

wher ei e 1RSI . he top layer is treated
by cogfr}i %gecﬁe% 1?a|‘icz§5‘818%§| rﬁlg] a%rent .

(c) another memory card die assembly,

that is electrically connected to the external contacts.
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30. The nethod of claim 27 wherein the inside surface
of the top layer is treated by a corona di scharge
w@roeesw29 31. The met hod of claim 27 wherei n tIET/US2005/006948

thernosetting material is injected into the void space
at a pressure between anbient pressure and 500 psi . )
38, TheiRetiog oRGETOR Eieaimine foRIRSt itAmeH doprelat Bieeial phlmeric
mateglial is injected into the void space at a pressure
bet ween 80 and 120 psi. 33. The nethod of claim 27
wherRinttidaf Ellial 27051ekdin the topahyRF isdreforfnet Miithat leght brittMemory
the void space at a tenperature between 56 F. and 120
ardsfermigg AVt hod of clai m 27 wherein the

.S N .t he voig space

t hernoset t.i . rial ected int.
it e el S 4 ayhsrein i e ErBE PP B SOTEHERE at
211 t 'lﬁ%ﬁl%&h%%%% igfje%i/\\ﬁheegeh? ?AF ?ﬁeggcgslgﬁtiﬁg m';feriz%515' an-lgfagxyr.mt hod
anuner.i ¢/ gr iCc i.nfaormation is l.j ed
A o o BT et g ik e RERS S potyester
L.m 2 el | a of.. [ ' s
i et 4P B b g b1 RBREL H1cBbE B b wits i at tas
l2apercent 87the Witkth ofsinledgt affa podcarison Mémark €amli an sirilgr device being
| ec ni.c nponent is (a) a MultiMedia Card die
gesrglé:%é)? ysald(g%%' a Secure Digital card die assenbly, or
(c) another nmenory card die assenbly, that is
electrically connected to the external contacts. 38.
The met hod of claim 27 wherein the top layer is forned
froma flat sheet of polyneric material. 39. The
nmet hod of claim 27 wherein the top layer is preforned
with at | east one Menory Card-form ng cavity. 40. The
met hod of claim 27 wherein the thernosetting nmateri al
is a polyurethane. 41. The nethod of claim 27 wherein
the thernosetting material is an epoxy. 42. The net hod
of claim 27 wherein the thernosetting naterial is an
unsat urated pol yester. 43. The nethod of claim 27
wherein the void space is filled by a gate whose w dth
is at |l east 25 percent of the width of an edge of a
precursor Menory Card or simlar device being serviced
by sai d gate.
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