WD 2004/ 091267 PCT/ SG2004/ 000091 | METHOD FOR PACKAG NG SMALL SI ZE MEMORY
CARDS Field of the Invention [0001] The present invention generally rel ates
to the manufacture of small size nenory cards, and nore particularly to
met hods Y99 20M&9B4Tkagi ng of the small size menory carRfSI/SE040108Und of
the Invention [0002] Menory cards have been widely used in electronic

devi ces such as digital caneras, perﬁonal digital assistants, nusical
instrunments, voice recorders, facsiml'e nmachines, printers, scanners, word
processors, gaVEEFHEOD HOR PACKAGING SMALIKSIZE MEEMORY CaRBSal trend in
devices using the menory card is to nake the devices smaller, lighter,
thinner, nore reliable, and | ess expensive. Meeting this trend requires

smal l er nenory cards. [0003] ﬁgﬂéfﬁgqﬁv{mmry cards are very diversified
i ncluding xD Picture card, Secure Digital's (SD) card, SmartMedi atm (SM

card, Multimedia card (MMC), ConpactFlasht' (CF) card and PC card. The
smal | sj menory.gards are cqonventional | assenbl ed .as shown in FIG 1 by
first mg‘@lﬁﬂg a pri At EFEER %?Q%OBO%CPHWE%C?#"W ?%&ee%‘ﬂ%‘f © OffjSEay e

mount i Nenefhdt§ cards) 2l hoRSAriRIRI td*}j,fe&' ! ' izd Ne PCB,
bondi ng w r(gz bet ween t he ‘cont act}ypa S g‘f&tﬁ‘%@ FQ%C [ ;Hfgthg%t ép%%%ds of

t he PCBmegogy cadeapsul ating the popul ated PCB with a two-piece plastic or

nmet al housing that may be sealed by mcrowave or ultrasound. [0004] The
conventional assenbly of snmall size nenory cards has certain drawbacks.

For exanple, the making a”dmkﬂéioﬂﬂd%itﬁé‘ﬁl‘%ﬁﬁa@ ece housings increase the
steps of encapsulation. In addition, the housing nust have m nimum i nternal

gaps or spaces so that the populated PCB can be fitted therein and damages
the. agsERbficq "car MR Bt WeR B R e AoV Prh AR 1
qual i t ycaneras, peronsludipithl asBistants rhiditMOinRBupiehRTvIRE ir8ébrders! #dsimA&d
separation. Furthernore, the tapered supporting padding 22 for the |eads
decr easBRchifes, PRpters: sranserscwerd procesiors @amelI@Chm,lP&}ﬁaBi%f ad the likei Abe chi ps.
Final 1y geddif trend in devices using the memory card -is to make the devices smaller, lighter,

thinoer, more reliable, and less expensive. Meeting this trend requires smaller memory

cards.

[0003] Small size memory cards are very diversified including xD Picture card,

Secure Digital™ (SD) card, SmartMedia™ (SM) card, Multimedia card (MMC),

CompactFlash™ (CF) card and PC card. The small size memory cards are conventionally

assembled as shown in FIG 1 by first making a printed circuit board (PCB) with leads and

die pads, mounting dies such as flash memory microchips onto the die pads of the PCB,

bonding wires between the contact pads of the microchips and the leads of the PCB, and

encapsulating the populated PCB with a two-piece plastic or metal housing that may be

sealed by microwave or ultrasound.

{0004} The conventional assembly of small size memory cards has certain

drawbacks. For example, the making and closing of the two-piece housings increase the

steps of encapsulation. In addition, the housing must have minimum internal gaps or

spaces so that the populated PCB can be fitted therein and damages to the chips will be

avoided when the housing is closed. The spaces cause the assembled card to flex under

stress resulting in deterioration in quality and the product life time including delamination,

crack, and separation. Furthermore, the tapered supporting padding 22 for the leads

decreases the internal spaces of the housing available for mounting chips. Finally, the



WO 2004/ 091267 PCT/ SG2004/ 000091 2 m nimal thickness of the housing walls
limts the internal spaces 24 of the housing. In short, use of a
separately fornmed cover not only adds undesirable thickness to the card
but requiwegom®diz? onal process steps and i s subject topdekEb@ineds
detachnent of the cover fromthe substrate. In addition, any variation in
nmounted conponent hei ght and overlying glob top material will result in
card thickness variation. [0005] Therg have been net hods devel oped to

addr ess . D0 i n the_ conventional, assenbly, Fqr exanple, US Pat.
6, 483, 03 ikl 3@2‘?“5*‘?&9&& }h%aﬁﬁ“’ﬂﬁ%wﬂﬁ%ﬁ n’amétsca‘iha Jategnal gpaces 2
sem condyf e hdieEiea Ok sNAERE bt i 5T ce
having a cavity ?igfnedst herlgonfgn%pgﬁazégggﬁgﬁ%%re%e@?gﬁg % dg @gﬁ?’%&y}%{uct or
package thitkpesstesthe eandbut requiresaivitionat prgeess steps and i subject i deletayions and

Hovovr . CHAGHRSH: - 0 S VEr TER (e SOl R GHOH o S0 e ien JRUIOHS
i e Figien gad
Cards, | ooeareapihdR dnl ol OB & Fubral Witiball R hckiesl it 01 )

menory cHP] t hat TWheréchmanbemmntmetiosls pdelglopetintosaddibsy tRNpobldms imghgr ocess
at a low costf. Thi s igve%i on satj sgilses this need hy disclosing nethods of
encapsul SIVSEHRL assembly- Eiop erampley 35S Pet-n6.A83,938 rliddesss & memosy icatdnt i on
Wi||be&ﬁﬂﬁﬁ Whidp . ' ripiion. of
the Invention [ %08] Tgﬁgfagéggg%&?%%cgﬁtﬁiﬁ éﬁ%&eﬁa%edt otéés%gfcgr%pac %gi ng
smal | si fiest surfase\havingraleavitly domied théreomand adscondrsutfase and i ssmicvnduoctar

popul ated printed circuit board, thereby an_encapsu] ated nmory card is
obt ai ned? ‘H’é’%‘?qsgﬁﬁéu&?? frgmogy aﬁﬁ%i@ﬁ@%&‘&g np%lawregm{%;m o one
aspect Ofhie chity B &@tinall BitalallOstoRaPMses providing a popul ated  PCB

and nol di ng over both sides of 'the populated PCB to encapsul ate the board.
Pr ef er abi0§061t he poHawaverd tiROBoldinghmiateriah bbteds amndernaathathe yntaét pads|efast one

moul d pi | | di ng.. ] A .0n referred enbodi nent, the
popul at e@géﬁg’%%%ﬁggggﬁoq&g%W%gﬁ% epgthggpal& © ﬂﬁi’ﬂﬁn‘?"ﬁé Tom wherein
hol di ng pberjpopul aThétefdrd thérels 88 Smpératii n6&Vtd ¥avdfa small size memory card
that has clean contacts pads with simple manufacturing process at a low cost. This
invention satisfies this need by disclosing methods of encapsulating small size memory

cards. Other advantages of this invention will be apparent with reference to the detailed
description. ’

Summary of the Invention

fooos] The present invention provides methods for packaging small size memory
cards wherein the methods comprise molding over a populated printed circuit board,
thereby an encapsulated memory card is obtained with desirable external dimensions and
features.

[0009] In one aspect of the invention, the method comprises providing a populated
PCB and molding over both sides of the populated PCB to encapsulate the board.
Preferably, the populated PCB is held in place in a cavity of at least one mould piece prior
to the molding. In one preferred embodiment, the populated PCB comprises at least one
tie bar extending therefrom, wherein holding the populated PCB in place in the cavity of

the at least one mould piece comprises securing the at least one tie bar in place in the
cavity of the at least one mould piece.




the at | east one nould piece conprises securing the at |least one tie bar in
place in the cavity of the at | east one nould piece. WO 2004/ 091267

PCT/ SG2004/ 000091 3 10010] Preferably still, the tie bar extends to a

peri pher AWORIMHMRI26RHi ch integrally and substantially suPCTSG2094/000891

popul ated PCB, thereby hol ding the populated PCB in place in the cavity of
the one noul d piece by securing a portion of the peripheral frame. The
peripheral frame may preferably be prdvided with a plurality of tie bars,

whi ch angoppt! MiPkdforbe! b hetle BaPUftEndiAoh PAIHHRRE iind WRRE idifhrBfi Y 00t

flexure of said populated PCB as it Is Chin piece.” 100111
| n anot l#ad subgpieiallyf surteunds therpdpatated REBe dgselsyf holdingpihp wophledd FUB imy be
provi ded,for. hol di j d board in place fqr the encapsul afing_process in
the mol PHFdR @e 0%351‘3@33@%?'9? ngpid Ri?‘penl?% $eCHERg arp&ftiwtﬁa? aargrhefq@ap@ may be
provi declte h t | : : 0. I ng
ncapsul o oRpradt ke iy PR BeTRORAT Hiteh bRl BELEbRL YRt 0
conpoun@ptimalipdistributed demindf saichperiptird] Giihd] toThrevaniiixatecofenithpsopdlatdd

ot hods ERC AL RIa e BOILEiRRi ng- and- br oaki ng. . sawi ng, _punchi ng and
combi nat o of t 1 o SRaRarah ko, BGRRRS oYl W Ui Roflle DERthay be
Pr ef er alpryvidesl fonbolslimgpsaid boandgn piage forcthe dacapsylatis®pivcestih div mbldpited ng over
one. oi derBFieplye oBess” speityberioriiog (raugh Fpt BEB: e bemptidtLin Mo FE bl di ng.
00141 o am PHgoRA 0t TRERYEE, PRk SlsHERn@on REpRARE 2F Shtebl . o
(CoB) oromsctiombaween gaidmwidieg cqmyivpd oo trowerndidesrafitet REB .t her eon, i ncl udi ng
0 ect P 51 750 S R SRR S e B 8 e
menory  &bldingrekdhe byl sbalvestidial aitthoddiAciafing &) §8¢ oD YSSHg hhd Braing,
w re-bonded chip and other fornms of interconnéct between the chipand the
PCB, patuedusshiagiaadquigingd array (LGA) chip scal e package (CSP).

[0013] The encapsulation process may include any one or combination of transfer

molding and injection molding processes. Preferably, a two-step molding may include any

combination of molding over one side prior to the other side of the populated PCB, or

molding part of one side of the PCB prior to the rest. In certain embodiments, the molding

process may simultaneously mold over both sides of the populated PCB.

[o014] In certain embodiments, a populated PCB may include chip-on-board

(COB) or multiple chip modules (MCM) components mounted thereon, including direct

flip chip on board (FCOB), wire-bonded chips and other forms of interconnect between the

chip and the PCB. Preferably, the FCOB is a flash memory chip module, including any

one of a solder-bumped flip chip, wire-bonded chip and other forms of interconnect

between the chip and the PCB, packaged on a land-grid array (.GA) chip scale package

(CSP).

[0015] In yet another aspect of the invention, the standard external dimensions and

features of the memory card may include any one or combination of openings for contact

pads or pins extending from the PCB and write-protect means. Preferably, the write-

protect means is completed with a separate member inserted into a groove provided with

the encapsulated card and slidable along said groove.

[




10016] In yet another aspect of the invention, the standard external

di nensi ons and features of the nenory card may include any one or

conbi nati on of openings for contact pads or pins extending fromthe PCB
and writ ewpraodsot2eneans. Preferably, the wite- protect P@q«@@ggwgmﬁ,gfrpl et ed
with a separate menber inserted into a groove provided with the

encapsul ated card and slidable along said groove. WO 2004/ 091267
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met hods provi ded for pr eventl n rml d bl eedi ng underneat h of the

cont act 3@3@; of ne ?910%%% aspect 8 em&ﬁcmmtho e Pravided Borenserenting s

prevente at gxer essur e e upon
t he cont g‘é@‘ﬁ#ﬁ"sﬁgb’?%‘g@%%w gA g? m?’ﬁ’ %‘? ongr%ag’%ﬁfsthgt he
nmol d bl eautildbleeding mmmmahb;busmg)mrabmgmmﬁ BRI RA lex 8@ Pesiird dirdcHRO6R Y
substrat overage g rlng the _ nol di ng _process. In yet another enbodi nent,

t he nol d malding progsssndn amtb@snmiy)daugas, thmvldé&@dmgps essure

LT B e@%‘ e ¢ RAAAES w i rpP ety RSP Ry SR8 b
pr essur e nioddiag ptocesd. Nn ?éﬂ;%]ﬂo %nﬂ’ﬁ@lr@éift,othé holR Qﬂéé?ﬁﬁoé’ {s ﬁ’re%téa' #}Busin

apparatus. In yet stl I ther enbodi nent, the nol d bleeding iI's pr%vent ed
by mount PFF@SIB&r?ﬁlﬁ it sseepresone direeily ap@atbq)pmu oﬁcwniacl;tmadsdmmgtth@ads in

a popul a u direct ssure to the
cont act ;E)ﬁog %:ﬁrolc%&e ﬁ‘P Frgolthh% emWogggéﬂ% &’[e 9%?‘@“%”8&6 Yhesing

i nvent i oNacumn ;_mwme«d securg i HeRllaté EPEB it ihe%ﬁem mawxﬂg%ﬁarhm@.l wli ng xD
Picture card Menpry StickTM Secure Digital TM (SD) card, ShartMedi aTM

(SM car 8¢t Sl #petber smbedimenivthe moldbieedmeishpraveniey by mbuatiog demng; d.
0018 t t. d
Eancap]sul at i g&i el Osrﬁglﬂltl@gmg(ra B{e {oqégr%éﬁt‘gﬂaéa%&}g ?Eé%%éiag%deﬂ@%b&‘?iegﬁ\th%s of
t he convémrcahapan&:&mrteﬂ dxygc_tpteeswemghé Suntsct pads dilringi the ARLinY precesepar at el y
the two P es of lrrll usi ng, ﬁ)ll assenbling the 2 -piece housing_into the
conpl et e dr?gﬁvry ca 8 ngﬁgoct 'tg*e W&Pﬁ%n%aﬁfeb%w@ %G@pﬁ@cﬁﬁ%éeﬂ@ﬂ-‘tﬁg@t her
by ultra Qecd ARG £ HONOLal WLNGE SHERSE sl IS RRRRIED) Eh¥eT | o7
0 th e

is to all ow the nmenory ardt 'n a’ u5|ngvv| need

for tol eSaavdtediad(SM) Mdﬂnhnnqﬂmchrmmp@mﬁﬁactﬂashm (CF) card and PC

card.

[0018] One object of the present invention is to provide methods of encapsulating a
small size memory card that overcome the shortcomings of the conventional assembly by
avoiding the steps of (i) moulding separately the two pieces of housing, (ii) assembling the
2-piece housing into the complete memory card, and (iii) sealing the said housing pieces
together by ultrasound or microwave.

[0019] Another object of the preseni invention is to allow the memory card to be
packaged in a housing without the need for tolerances to fit the corresponding component
profile of the populated PCB therewithin. The resultant molded memory card according to
the present invention further provi;les for a sturdy and integral package, which prevents the
assembled card from flexing under stress.

[0020] Yet another object of the present invention is to eliminate the tapered
portion so as to enable the area behind the contact pads of the PCB to be .populated with
components without foregoing the reinforcing or padding aspect.

[0021] Still another object of the present invention is to maximize the internal

space. The molding method of the invention is not limited by minimum thickness of
individual housing pieces.




profile of the populated PCB therewithin. The resultant nol ded nenory card
according to the present invention further provides for a sturdy and

i nt egral package, which prevents the assenbled card fromflexing under
stress. [WO20KH/0YB67 anot her obj ect of the present inventPemSG®od/aoadti m nat e
the tapered portion so as to enable the area behind the contact pads of
the PCB to be populated with conponents w thout foregoing the reinforcing
or paddi ng aspect. [0021] Still anothef object of the present invention is

t o maxi njogyt he i : | i ng net.hod. the inveniion i s not
linited by r]n ni wﬁﬁ?"?%‘é’é@% ad\l;g%%igé? 8€§F%¥8&éﬁ"h&"ﬂ’%@&? PRECBHEAR091267
PCT/ SG20ts/felbdag dsail¢DiRedptioarorghfentd vaBodmentd theadrag 8sndbtid\Gith fgent i on
will becone apparent from the follow ng detailed description of preferred
enbodi ne%c[cgmpﬁg'% AV onnection with the acconpanying draw ngs. Brief
Description of the Drawi ngs [0023] Preferred enbodi nents according to the
present invention will now be described with reference.to the Figures, in

which |ike reference numer BrRf BRSGitid dfShe PrfWRES. [0024] FIG 1 (Prior
art) shows a schematic configuration of a conventional nenory card in
cross-sectional view [0025] FIG 2 shows a schematically cross-sectional

[ f i thin. di tus. [0026] FIG 3
shows 0 ig;&éﬁgggfﬁ?ﬁt@f% 4 RibeientAonlytink it il TRveBtgs sloan bepcs | n
pl an vi edescril¥dowith refpendé,to 4Be e@%thr%lﬁWd?‘liﬂ@ &eﬁf@ﬂﬁggrz Ur%f gf:%&tgqlkte' e- bar

confi gur of the popul at [ shows one

eﬁt | ons in plan view.

enbodi ne ?m?ﬁts'perforat ion of the PCB in cross-sectional view [0029] FIGs

6A, 6B, d 6 ' di t f t |.i dabl .

Wit e- pr[g?g]c ?inon ?Vlmé{lg‘gl’ﬁhxt %I'ts'asthbwg & gpl?en'la ic o3 1gurat90en %f I::1 gonv%ntlonal
memory card in cross-sectional view.

| [0025] FIG 2 shows a schematically cross-sectional view of an encapsulated SD
card within a molding apparatus.
[0026] FIG3 shows one embodiment of the tie-bar configuration of the populated
PCB in plan view.
[0027] FIGs 4A, 4B and 4C show other embodiments of the tie-bar configurations
of the populated PCB in plan view.
[0028] FIG5 shows one embodiment of perforation of the PCB in cross-sectional
view.
[0029] FIGs 6A, 6B, 6C, and 6D show alternative embodiments of the slidable

write-protection switch.

[0030] FIG 7 illustrates prevention of mold bleed during molding process by using
bolding pins. FIG 7A is a top view of an encapsulated card showing the holes
corresponding to the holding pins. FIG 7B is a back view of the encapsulated card
showing the contact pads without mold bleed. FIG 7C is a cross-section view of the
contact pads. FIG 7D shows a schematically cross-section view of the encapsulated card
within 2 molding apparatus, wherein the molding apparatus has special slots designed for
the holding pins.

[0031] FIG 8 illustrates prevention of mold bleed during molding process by using
support insert exerting pressure directly upon the opposite side of the contact pads.

[0032] FIG 9 illustrates prevention of mold bleed during molding process by using

temporary substrate coverage. FIG 9A shows the presence of temporary substrate




[0030] FIG 7 illustrates prevention of nold bleed during nolding process by
using holding pins. FIG7A is a top view of an encapsul ated card show ng
the holes corresponding to the holding pins. FIG 7B is a back view of the
encapsul ay@doqambfhe7 Showi ng the contact pads wi thout nol gep é%h/ﬂfd«)ﬁ 7Cis a
cross-section view of the contact pads. FIG 7D shows a schematically
cross-section view of the encapsulated card wthin a nol di ng apparatus,
wherein the nol di ng apparatus has special slots designed for the hol ding
pins. [0031] FIG 8 illustrates prevention of nold bleed during nolding
process $RYe1RES Althe soppdinads fsensuraszese miokdybloeds SEIG 8B hows tlegn contact pads

FI

opposi tea%gr' cont ac S 0032 G9 illustrates prevention of
nol d bl ee gger&la%é) oT d nﬁ%&’g@@%&aﬁ%‘gpvagag%g tenporary substrate coverage.
FI G 9A sjoosss t he [RIGSHNilRis@bted BrAVEAESTY oSMBRiNbI8ed Gt AP ess b

PCT/ SG2004/ 000091 6 coverage gt t he cont act ga|5$ads to ensgre rg rmP,d

bl eed. PINREWICUHB gEcring pressve upen the substratef t er peel ing of f the tenporary

substratg.coverag 33] EIG 10 illustrates prevention of | di ng bl eed

during rf)’?%?ng pr ?gg!sglobvl sche i cﬁbﬁﬁﬁ_ﬁ’ﬁﬁ'@% P{livﬁ)@vﬁ?é%%f’@sﬂb @%gry

subst r atead biifihg Bhfmiylednipohets BT BkdPaIdY plebpSunfiitht Bbhti pALT an
ts that exert

encapsul ated nenory card contai ning dumry tonpon di rect
pressure upon the contact pads. Detail ed Description of the Invention

[ 0035] The present inventyon. be.understood npre readily by reference to
the follow ng detailed d@%@ﬂ?‘gﬁe&w 0 ‘gﬁlﬁﬁh""é‘ﬁ'ﬂBdi nments of the
i nvention. While the follow ng description discloses specific enbodi nents

of packa[gi:'g]g of Secure Digital (SD) cards, it is to be understood that the
met hods 8938 appl i dsInseseat vimtion wpy be anderstabd nwire ecadily rbyrrgference $o thec| udi ng

S ' S L ' d l.ash . d,

oG car o TR Weeia HesdhbpBh 1t chnpbodibion oF R divamiion. aitratiea, o

al so ap;foﬂm&hgdeﬁwipﬁbﬁﬂiscﬁiséﬁspwmremlﬁa{n@&mﬁé@k&ﬁﬁ%_@f §%c%?éjDi‘g9ﬁP(SE)C ations
S app

may be introdyced in the future [00361 Throughout thi l'i cation,” where
publ i catRHsItds b0 beadesstoad that tee methods e anplicaile thothsr typsssiof smelsizear e

hereby IHeABRO AR iRl SiRE Ml dta v (S Whid, SMuifinedia card (MMC),
CompactFlash™ (CF) card, PC card, Memory Stick™, xD Picture card and the like. The

methods are also applicable to small size memory cards which formats and specifications
may be introduced in the future.

ar
oot
-

[0036] Throughout this application, where publications are referenced, the
disclosures of these publications are hereby incorporated by reference, in their entireties,
into this application in order to more fully describe the state of art to which this invention
pertains.

[0037] FIG 2 shows a schematically cross-sectional view of an encapsulated SD
card within a molding apparatus. The general molding process enabling the encapsulation
of the populated PCB 10 comprises providing the populated PCB in a mold, which has
been tooled to form the standard external dimensions and features of designated memory
cards, and then pushing an amount of molding polymer 40 at high pressure into the mold
cavity, thereby the molding material flows over both sides of the populated PCB 10 and
gncapsulates the populated PCB 10.

[0038] Preferably, the “printed circuit board” (PCB) covers circuits board of a
substantially rigid type suitable for withstanding process handling and encapsulation of the
present invention, including glass and ceramic laminates such as Bismaleimide/ Triazine
(BT), FR4 and FRS5 (glass cloth/epoxy), and other suitable materials.




into this application in order to nore fully describe the state of art to
which this invention pertains. [0037] FIG 2 shows a schematically
cross-sectional view of an encapsulated SD card within a nol ding

appar at usWOPHM/O§BAZr al nol di ng process enabling the encB@BEG20#6000910f t he
popul ated PCB 10 conprises providing the populated PCB in a nold, which has
been tooled to formthe standard external dinmensions and features of
designated nmenory cards, and then pusghing an anount of nol di ng pol yner 40

over both S des. of FRuRREPE fbe SR s AEel wiC el B st ABBSBHUR cu”Pes
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ally rigid type suitable for 'wthstandi ng process

board of, a subgttsau .
handl i nd®&TdS f?g’ mefle 9f spopy anolding eerapiumdsntThenciruit wirigsgangl thes and
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nol di ng ; . | I CUI | ri.ngs, and t.he. ext | .contact pads are
pref er aﬁ g%&égggﬁwggﬁ%é@#_ %Ieg:foedu%flg b5, in&@ll WEES: b | 1 ﬂ%%é%‘omgfﬁg_
sui t abl yBamdirg) atethod ushigethé @lpeGatingbodfbsh Which cafer wikBgOkrefoméd difthe cal
connecti.on, bet ween t he mory chip and the substrate, “instead of a wire
bondi ng IAH#HEE @e? QF amethad (usingvar ACF {AnAmttopip €onductinet Bim) Bordiicky)
met hod ¢hdstt ; .iﬂlpgg p_wWhich copper. wirings are formed on
the insul g‘?ﬁ“ﬁgﬁ?’g‘ggﬁ%rg a rref’?gg{hgsf %mﬁgﬁé&?&w—e}%‘bﬁiopi ¢ Conductive
Film o0a#] ch cdnplurdity ef @eeinal t@fadtpRdsié:$BRIdSarthe Sulfise 6BGHE heibty be
alternatjyv aIl% used.t 0041] 'Qgﬁl urali t{thf external contact pads exposed on
the surf fCOPRGeteieioths digital praducts imprewide plecirieah connesitionl bepwesautbe s t o
provi de nedresty 'chipdnd R SR .Wezﬁggsl r | py-and_the diaital
products. The 1éiggternal gontrggctl&ggads are |§§E&t§§&%§%g’§ﬁ@° ‘imgﬂaq’{}? t he
menory €ad@f thmembepeardnThechipe amd pésitidreofhs castac andCtiflt SHitihg W i ng
depend. oodddon dPGpbr AR S He Hormony cand o ether fanticnal st | Unettonal
[0042] Various molding techniques such as reaction injection molding,

compression molding and transfer molding may bé adapted for the present invention. In
certain embodiments, the transfer molding is particularly favored because the molding
polymer 40 acquires uniform temperature and properties in the transfer pot 42 prior to
being transferred into the mold cavity. The molfen polymer 40 may further be heated by
shearing through the sprue 31. Thus the reduced viscosity enables the plastic to fill
intricate details of the mould cavity upon the high pressure exerted by the punch 33. The
low viscosity also reduces the damage to delicate wires and components of the PCB. Upon
the curing of the polymer, ejector 35 or knockout pin may be provided to eject the
completed memory card from the lower mould piece 37.

[0043] The encapsulant must posses material properties that will enable it to
protect the chip from adverse environments, contaminants, package handling, storage and
second level assembly. Mechanical strength, adhesion to silicon and substrate, CTE
compatible with silicon and substrate, temperature and moisture resistance, electrical
insulation, chemical resistance, and flow characteristics are some of the traits to consider

when selecting an encapsulant for a given application.



[ 0042] Various nolding techniques such as reaction injection nolding,
conpression nolding and transfer nolding my be adapted for the present
invention. In certain enbodinents, the transfer nolding is particularly

f avored bWO20&913¢2 nol di ng pol ymer 40 acquires unif or RCrSepemboewe and
properties in the transfer pot 42 prior to being transferred into the nold
cavity. The nolten polyner 40 may further be heated by shearing through
the sprue 31. Thus the reduced viscosigy enables the plastic to fil
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nol de r.r iV rma first surface and an oepposing secon
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of FI G 39 T{ponsthei nokamen being: mered,thi tiesbar €6 may be broken so that the complete

memory card is separated from the peripheral frame 48.

[0047] Apart from provi&ing tie bars 46 and distributing them accordingly around
the peripheral frame 48, it is also possible to provide the peripheral frame 48 integral with
the populated PCB (10) along any one or more edges of the PCB as shown in FIGs 4A, 4B,
and 4C. To ease the detachment of the completely encapsulated memory card from the
edge integral with the peripheral frame 48, various conventional means such as scribe-and-
break, sawing, cutting and punching may be employed.

[0048] After the PCB with multi-substrates is prepared, the populated PCB 10 can
be made by attaching semiconductor chips to the contact pads-opposite surface of each unit
substrate and then electrically connecting to the circuit wiring on the associated unit
substrate. An adhesive material such as epoxy can attach the chips to the unit substrates,
and fine bonding wires such as gold can make the electrical connections between the chips
and the wiring on the unit substrates. In certain embodiment, a single chip is attached to
each unit substrate. In alternate embodiments, two or more chips are attached to each unit
substrate. Additionally, some chips can be stacked on already attached chips.

[0049] The encapsulation process starts with the provision of the populated PCB 10

in the molding cavity 44 of a mold. The mold includes a lower mold and an upper mold,




popul ated PCB 10 to be held in place in the nolding cavity 44 during the
encapsul ation process for producing the nenory card whose outer dinension
is shown in the broken line 50. Upon the polyner being cured, the tie bars
46 may beWB2BKM12%6H t hat the conplete menory card is sBERSGRdodoonim t he
peri pheral frame 48. [0047] Apart fromproviding tie bars 46 and
distributing themaccordingly around the peripheral frame 48, it is also
possi bl e to provide the peripheral frage 48 integral with the popul ated
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| ower W%E%%§W%%§E?ml d. WD 2004/091267 PCT/ SG2004/000091 9 To forma
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PCB 10 can, be dispqsed into the | ower or upper 1 S

cl osed, %Bf’a}fésiFsS’DB)nﬁMj@wlqiﬁyé}hip ndolese@IGMYr Thee chippor-bomd de@Boment [ 0050]

It may Wl , I ncapsul at ed. wi t xposed edge,
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at t enuat’@PCHIRs Op Wishonded chip, orragyicembination of bothnpaskageshon & tandqBidamyi mat e
to the Q‘ﬂﬂﬁ\)s&xﬂ 5&ie f)ﬁ&a&@f@@ﬂ"l &Itérﬂgtl&e(iﬁptﬁg ?ﬁip (S:ﬁiprga&/ b(];alrg,\,\(I)r wire-bonded
chip(s), may be mounted on a low-profile ball grid array (BGA).
[0052] It will be appreciated that the mold piece may be tooled to coﬁform the
standard external dimensions and features of the memory card including openings for
contact pads or pins extending from the PCB and write-protect means.

[0053] In respect of the write-protect means, the conventional write-protect switch
is provided as a separate switch piece slidable along a groove between the “write-enable”
position and the “write-protect” position. The switch piece may be easily inserted in place
in the groove when the 2-piece housing is assembled. For a memory card encapsulated
according to the present invention, this poses a problem.

[0054] As shown in FIGs 6A, 6B and 6C, it is proposed that the groove 56 be
provided in the same configuration as in a 2-piece mould, and the slidable switch 58 be
provided as a separate piece to be inserted and retained in the groove 56. In FIG 6A, the
groove 56 may be provided with a constricted neck portion 60 and the switch 58 provided
with a flexible barbed end 62 so that the end may be inserted into the groove 56 as the
barbs are flexibly contracted to pass through the neck portion 58. Once the barbs 62 reflex
to their expanded states the switch is retained in the groove and slidably therealong. In




through and forman integral joint between the two sides of the PCB as
shown in cross- sectional viewin FIG5. [0051] The popul ated PCB may

i ncl ude various conponents on board such as chip- on-board (COB) and
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pads may be cleaned in many ways, the cleansing adds extra step to the manufacturing
process and increases the chances of damaging the encapsulated memory cards, resulting
in higher manufacturing cost. Therefore, the present invention provides methods for
prevention of mold bleed during the encapsulation of small size memory cards.

[0058] In one embodiment, the contacts pads of a populated PCB are tightly
clamped so that the mold bleed over the contacts pads are prevented during encapsulation.
'The clamp means can be holding pins that can slidably move along special slots designed
in the upper mold piece. After the populated PCB is secured in the lower mold piece, the
holding pins touch the top side of individual contact pads exerting pressuring directly onto
contact pads. The means and techniques for moving and locking the holding pins are well
known in the art. For example, manual and automatic means are both contemplated in the
present invention. While the size of the holding pins can vary, the size of the holding pins
are preferably 75% or less in area corresponding to the contact pads. It is to be appreciated
that the holding pins can be fixed to the upper mold piece. In addition, the encapsulation
may be done by molding over the populated PCB or leaving the bottom side during the
molding.

[0059] The holding pins can tightly clamp the contact pads so that the mold bleed
onto the contact pads are substantially or totally eliminated. FIG 7 shows prevention of




fl exi bl e barbed end 63 which may be inserted into the groove 64 whereupon
the barbs flexibly contract to enable the end 63 to pass through the
opening 65. Once the barbs 66 reflex to their expanded state the switch 58
i s retai M@ 2004/00R67 gr oove and slidably thereal ong. [ 00B6T/SG200mbdob91be
appreci ated that, apart fromthe wite-protect switch, other external
features of the particular type of nenory card nay be simlarly inprovised
for in the present one-piece encapsuligti ng housi ng. [0057] As discussed
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[o061] In yet another embodiment, the contact pads of a populated PCB are
covered by a temporary substrate coverage to ensure zero mold bleed. The temporary
substrate coverage is a layer that can be made of any known material. The temporary
substrate coverage can be designed and attached to the contact pads in any known ways.
For example, the temporary substrate coverage may be attached to the contact pads by
selective lamination process and smart singulation/routing technique for easy detachment.
A populated PCB with contact pads being covered with the temporary substrate coverage
can be encapsulated in any known molding process. The un-laminated substrate coverage
will be peeled off at the end of encapsulation, sﬁowing the fresh contact pads. FIG 9

shows prevention of mold bleed during molding process by using temporary substrate

o

coverage. FIG 9A shows the presence of un-laminated temporary substrate coverage 106
at the contact pads to ensure zero mold bleed of the encapsulated card 100. FIG 9B shows
glean contact pads 102 after peeling off the temporary substrate coverage 106 upon the
completion of encapsulation.

[0062] In a further embodiment, the contact pads can be clamped tightly onto the
lower mold piece so that the mold bleed onto the contact pads will be prevented. As




11 nold bl eed during nolding process by using holdings pins, wherein the
hol ding pins can slide along special slots designed in the upper nold
piece. FIG7A is a top view of an encapsul ated card 100 show ng t he hol es
101 corr espanakiosgeero the slidable holding pins. FlIG 7Bpegsardnadeliooyi ew of

t he encapsul ated card 100 show ng the contact pads 102 wi thout nold bl eed.
FIG 7C is a cross-section view of the contact pads 102 of the encapsul at ed
card. FIG 7D shows a schenmatically crqﬁs-section vi ew of the encapsul at ed

card w tst}; n a gﬁlﬁi&% apparatus 103, ‘Wherein the nol di ng apparatus has
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at the @gninsicthe pewter moldepiscer tiphtle; thereby dhdinphiiblebd bits tRNEaHIH padedurar d 100.
FI G 9B shq cle‘ggl C r;hact gads 102 after peeling off the tenporary
g i B

subst r atBo Fag o ¢mepletely prevented. The specific number &p dummy
components to be employed will be determined by specific design. It is to be appreciated
that the dummy components may be disposed upon any suitable location on the populated
PCB.

[0064] It is to be appreciated that all the mechanisms for prevention of mold bleed
may be combined if the combination is deemed suitable and desirable.

[0065] While the present invention has been described with reference to particular
embodiments, it will be understood that the embodiments are illustrative and that the
invention scope is not so limited. Alternative embodiments of the present invention will
become apparent to those having ordinary skill in the art to which the present invention
pertains. Such alternate embodiments are considered to be encompassed within the spirit
and scope of the present invention. Accordingly, the scope of the present invention is

described by the appended claims and is supported by the foregoing description.




conpl eti on of encapsul ation. 10062] In a further enbodi ment, the contact
pads can be clanped tightly onto the |ower nold piece so that the nold

bl eed onto the contact pads will be prevented. As WO 2004/ 091267

PCT/ SQ200WORWH912612  shown in FI G 10, the popul at ed PCBCISGdleemoont o t he
| ower nol d piece by using vacuum exerting pressure upon the substrate.
There are four vacuum holes 107 shown in FIG 10. It is to be appreciated
that the | ocation and vacuum strength 4@y be varied in accordance wth
specific requirenments. In certain processes, the tenporary substrate
coverage can be wused in conbination with the vacuum cl anping. [0063] In a
still enbodinent, the contact pads ollgmsencapsul ated card may be

pr event eqyﬁrom m)lg,bl eed by enploying at | east one dumry conponent that
wi Il exerthatisclamedisssure upon the contact pads during nol ding. As shown
in FIG 11, a schematically cross-section view of an encapsul ated nmenory
card illustrates the at |east dumy conponent 108 that exerts direct
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thereby the po)d_ bl eed onto the contact pads during

subst ant PERES clscuitbaasd.dherey providing e sninH sizepaernéry card witie standardi extegnal
componen d will be determ ned by specific design. It is to
be appr egfﬁée{ngggﬁt Ea%gtt&ﬁeg‘ dummy conponents may be di sposed upon any suitable
| ocation on the populated PCB. [0064] It is to be appreciated that all the
mechani s fo reyention .of nold bleed may be conbined if the conbination
i s deeneft sui P§¥h<9 #f Lowhereipdoths thevirck sidetradgop sidatof thevpapulated has
been despCBheshcwbdullaiéef erence to particular enbodinents, it will be

understood that the enbodinents are illustrative and that the invention
scope is not so limted. Alternative enbodi nents of the present invention
will begone arent. t hose having ordinary skill in the art to which
the pres&nt i"ﬂ@egmq%%qg 0 c&alm ‘f, W%erem the back side of the populated PCB is not

gncapsulated so that the back side forms one side of the encapsulated small size memory
card,

4. The method of claim 1, wherein, in step (a), the populated PCB is held in place in a
cavity of at least one mold piece of the mold.

5. The method of claim 4, wherein the populated PCB comprises at least one tie bar
extending therefrom, and wherein the holding of the populated PCB in place in the cavity
of the at least one mould piece comprises securing the at least one tie bar in place in the
cavity of the at least one mould piece.

6. The method of claim 5, wherein the at least one tie bar extends to a peripheral
frame which integrally and substantially surrounds the populated PCB, thereby holding the

populated PCB in place in the cavity of the at least one mould piece by securing at least a
portion of the peripheral frame.



pertains. Such alternate enbodi nents are considered to be enconpassed
within the spirit and scope of the present invention. Accordingly, the
scope of the present invention is described by the appended clains and is
suppor t edvOyouslee126or egoi ng descri pti on. WO 2004/ 091267 REESL04906H0600091 13
Clainms What is clainmed is: 1. A nethod for packaging a small size nmenory
card conprising a populated printed circuit board (PCB), said nethod
conprising the foll ow ng steps: (a) p[igvi ding the populated printed circuit
board in_ a npold; and (b) nolding over 'The popul ated printed circuit board
to encapbul at Bremethebeitlained, whereinttbeiperipheral fraie i provided méthya plwalityditng t he

Il si . Wit h d . di ' d feat . 2.
The. et Py VBioh ke bbtintly ekt frovnd sidReripheral Brme do prospridiesmagto.
popul at @iidﬁ@[ﬂeammawﬁgﬁﬁqméieameqﬁ(flg?gﬁgéocl aim1l, wherein the back

side of the populated PCB is not encapsu that the. back side forns
one side of the encapsul ated snmall size nenory card. 4. The nethod of

cavi ty & ar Tieduphd S B yhenol Resioms e otihe pogsisied KOB o povidsim 4
cavi t _ P >
her of o anc it o iR PRA S eflophatle fe 4HER: 8] GltchBRa,

cavity Ii¢cethe at |east one noul d piece conprises securing the at |east one
tie bar in place in the cavity of the at |east one nould piece. 6. The

met hod of claim5, wherein the at |east one tie bar extends to a peripheral
frame we.ch iTHeafsmbd Ybf 30GmSe!BshdRin r idrdhf ! :

t her eby hol ding the popul ated P%%ﬁ&ép?ra%g{%ﬁéfﬁﬂgh%w ﬁgfﬁéﬁgéggl east
one noulRI°YHed® allpvefas the mgulding ecrapoumd tp dlotit therettfrougledping atapallationame. WO

2004/ 09%g %\E&EF fo?%ggr% an%%gt}m% ﬁetween said moulding compound on the two sides of
the PCB.

10.  The method of claim 1, further comprising the step of separating the complete
encapsulated memory card from the holding means by any of methods including scribing-
and-breaking, sawing, punching and cutting,

11.  The method of claim 1, wherein the encapsulation process includes any one or

combination of transfer moulding and injection moulding processes.

12.  The method of claim 11, wherein the encapsulation is achieved by simultaneously
molding over the populated PCB thereby forming the small size memory card at one step.

13.  The method of claim 11, wherein the encapsulation is achieved by at two steps
including any combination of molding over one side prior to the other side of the populated
PCB or molding part of one side of the PCB prior to the rest.

14.  The method of claim 1, wherein the populated PCB includes chip-on-board (COB)
component mounted thereon.

15.  The method of claim 1, wherein the populated PCB includes multiple chip
modules (MCM) component mounted thereon.




7. The nethod of claim6, wherein the peripheral frame is provided with a
plurality of tie bars which are optinmally distributed around said

peri pheral franme to prevent flex-are of said populated PCB held within the
at | east vo0eommai2d7 pi ece. 8. The nmethod of claim4, wheper/gcrosbast one
edge of the populated PCB is provided for holding said board in place for
the encapsul ating process in the at |east one nould piece. 9. The nethod
of claim8, wherein one or nore perfoqmtions through the PCB are provided
to allow for the noul ding conpound to flow therethrough during

encapsul ation to provide for integral connection between said noul di ng
compoundéon (I nieodoidaind 14, Wil Ht cthif:on HaG: EliRAeA (B i inbundd t her
conprising the step of separating the co Pete encapsultated nmenory card

f r om t h@nkotheibogrdranaay bye afiglireét fliptchirdon iboaldu@OOB)s sritdbonded ahigs néaki ng,

saw ng, hing.and cutting. 11. The nethod of claim11, wherein the

encapsuloﬁé?ﬁwg’gé@g@owgiﬂ%%@e%ﬁ? cg‘(i’@-‘”’gr‘ﬂe%%i nati on of transfer noul di ng

and injection noul ding processes. 12. The nmethod of claim 11, wherein the

encapsul ation is achieved by sinultaneously nolding over the popul ated PCB

t her eby or nilig methodsofaldimsi6; evherimihy FCORIisas fla3h encii@Pp molidle. The nmet hod of

claim1l, wherein the encapsulation is achieved by at two steps including
ing over. one side prior to the other side of the

any conmji nat i,.on of I | I
popul at €8 P@e 8?6‘#&?@1 Gl 1. whereig Ake Sashemenonyrahipardpieiineludes anyione est .

14. The oratdR;- ' N ATTACY . | at ed PCB i.ncl udes e¢hi p- on-board
( COB) 2& rrpsonef]tB ﬁ%@%ﬁ?@d%ﬁ’er eo?ﬂo Hﬁ%{]&ﬂggﬁiﬁﬁ’ﬁf)g‘) oﬁgﬁe{ﬁoy}e%ﬁgqypésleﬂ t he
popul at &k ¢kigBandthe ROBs patkapedbea thidpridmey!(BS. Nﬁi}ﬂsc&l@@ﬁéﬁ& Stcsmunt ed

t hereon. WD 2004/ 091267 PCT/ SG2004/ 000091 1% fg he net ho S)fsrgl ai m 14,
wherein the chi p-on-board conponent (COB) is nounted onto the board as any

one of dprec i } : ?ﬁ%? k| - i . r forns
of inter (gzonnterzzltt3 %ﬁ%ﬁlﬁei’gﬁ?ﬁ&éﬁ t {emélg%. o@?%&%ﬁ%ﬁ@gﬂgﬁ ag%’gfigm 16,
wher ei nprofde pdbtgid array BGAR menory nodul e.

20.  The method of claim 1, wherein the standard external dimensions and features of
said memory card include any one or combination of openings for contact pads or pins

extending from the printed circuit board and write-protect means.

21.  The method of claim 20, wherein the write-protect means is completed with a

separate member inserted into a groove provided with the encapsulated card and slidable
along said groove.

22. A small size memory card manufactured with a method according to claim 1.

23. A device installed with a memory card which has been manufactured with a
method according to claim 1.

24.  Anapparatus, including at least a mold piece for carrying out the method according
to claim 1.

25. A method for preventing contact pads of a populated print circuit board (PCB) from
mold bleed during encapsulation for packaging a small size memory card, wherein the

populated PCB has a back side with the contact pads and top side with at least one memory




18. The method of claim 17, wherein the flash nenory chip nodul e incl udes
any one of a solder-bunped flip chip, wre-bonded chip and ot her forns of
i nt erconnect between the chip and the PCB, packaged on a land-grid array
(LGA) chiwos ckage (CSP). 19. The nethod of cl ai i n the
mount i ng ‘819 tﬁtﬁgﬁ% on the board is a low profile bal Irrbérgﬁsg%@rgfr(@)? B&) .
20. The nmethod of claim1l, wherein the standard external dinensions and
features of said nmenory card incl ude,I y one or conbi nation of openings
romthe printed circuit board and

for cont gﬁtgc& ds, or, pins extendi ng f

wite pr amgm thg popplatedeR (B ds efcapsulated b9 molimpesamponadsiini 4 melk ot ect
nmeans is ' separate er inserted into, a groove provided
with thehen %@B&g@gﬁo& @& d ‘éﬂﬂeﬁﬁ’gﬁ&g‘a‘iﬂ %én%eg}og QPEBSEE 22, A snal |

size menory cdis lagdlity ©F holdidy FinS B cok di -a A
device i gtal I e%bsem%ﬁ:ﬁa rnerrnryhs%:détl&k whi cﬂﬁﬁgt@ab@%n terrg%%?lggc;%gg%hﬁt%%a

et hodf a P cfasps the ﬁOlltactzz;l.ds Againgh ﬂg_rIaWasmold”gloib@ﬂjfr?g ) tobz&tetofﬁle:jm } d
i ece fo e od agcgrding to im1. 25 A method for
o event | Roicd BEB tin domiRE 55clpaC ety e ancid iediite i septgpt pRGim ol
bl eed dudiritg msldia| Sﬁlﬁb‘sﬁaﬁﬁﬂﬁ&&%&h&&?%@négall size nenory card, wherein
W

the populated P has a back si he cont act pads and top side with
at | east one nmenory WD 2004/ 091267 PCT/ S&004/ 000091 16 chip, and wherein

t he pop te LS €N sul at ed, by, npl di conpounds in a nold having a
| ower no % p%@gégﬁgda#gﬁb‘@rﬁm‘f’ rﬁ“er@é%‘ﬁ‘%% naY Bave dovpet dashdr amasposi ng
a pl ur al edryespindingltd ditcoptdespady. t he nold, prior to the nolding, so that the
hot di ng pins clanps the con{)act pads against the | ower nold piece fromthe

top side of the populated PCB when the nold is closed, thereby the nold

bl eed o t LN |.di I s subst lally or, conpletely
prevent (ra%P Zg&eﬁé&%%ﬁgﬁgﬂmﬁeﬁ%@% %‘Bgﬁpf?staﬁ"esh%%i‘? ;l@néﬁppglaﬁal@ng 75% or
| ess i n desigacd indhe emeondldgicce. t he contact pads. 27. The nethod of claim
25, wherein the holding pins are slidable along special slots

28.  The method of claim 25, wherein the holding pins are fixtures onto the upper mold
piece.

29. A method for preventing contact pads of populated print circuit board (PCB) from
mold bleed during encapsulation for packaging a small size memory card, wherein the
populated PCB has a back side with the contact pads and top side with at least one memory
chip, and wherein the populated PCB is encapsulated by molding compounds in a mold
having a lower mold piece and an upper mold piece, said method comprising:

disposing a support insert in the mold, prior to the molding, so that the support
insert clamps the contact pads against the lower mold piece from the top side of the
populated PCB when the mold is closed, thereby the mold bleed onto the contact pads
during molding is substantially or completely prevented;

wherein the support insert has a knife edge in contacting the top side of the
populated PCB.

30.  The method of claim 29, wherein the support insert is slidable along special slots
designed in the upper mold piece.




designed in the upper nold piece. 28. The nethod of claim25, wherein the
hol ding pins are fixtures onto the upper nold piece. 29. A nethod for
preventing contact pads of a populated print circuit board (PCB) from nold
bl eed durweagowmreemesul ati on for packagi ng a small size npeBsE20Re6¢hooWher ei n
the populated PCB has a back side with the contact pads and top side with
at |l east one nenory chip, and wherein the populated PCB is encapsul ated by
nmol di ng conpounds in a nold having a4lower nold pi ece and an upper nold

pi ece, sgjd LSl B9 1di spasing a, support .insert jn the mld,
prior to the%ﬁ%%@@%%gg Wlheéelgg%p%%mnﬂ?g’gﬁamtt?ﬁéu%ﬂtrﬁ § pads
agai nst pieee.l oner nol d piece fromthe top side of the populated PCB when

the nold is closed, thereby the nold bleed onto the contact pads during
nol ding is substantially or conpletely prevented; wherein the support

R Bl e BB 2

POT] 52004/ 00nmar 10 CREPSIALSILIopAGalT L RlISES melfhey Mot Wicete

i nsert iRopylatedRGR bamT)@ktsgdg witlpthe contadt pads emcbtgp&ﬂic Vﬁﬂ?mtlmorie;)gem?@vgnt i ng
e : o

Gort oot Gl BB b SR P i Gl Gibred 35 ol sPppe g in R o he

popul at elsaviigh loaer MolBsibcesdndan\ippbr hoRl Fa m@%gg@ﬂ?ggigﬁcsi de with at

| east one nmenory chip, and wherein the populate apsul at ed by
nol di ng conpd@Nerng prier terpiadding thei qogtast pasisevithreoteohppiae substnate aovarggecthatrol d

pi ece, saided LSing:...covering prior t di ng .t he contact pads
with a tsl g%&%&%‘%‘g@g@@ %%@?@éém%% °°’i‘t§°tt?ﬁ8§ 5&‘%&? Ingdper eby the nol d
bl eed orsubsthitéally on ca@pledflprederittdid nol ding is substantially or conpletely

prevented. 33. A nethod for preventing contact pads of a popul ated print
circuit board (PCB) from nold bleed during encapsul ation for packagi ng a

smal | sige ”em%oﬁ%ﬂpre%‘éicgnfa&epads of a populated print circuit board (PCB) from
mold bleed during encapsulation for packaging a small size memory card, wherein the
populated PCB has a back side with the contact pads and top side with at least one memory
chip, and wherein the populated PCB is encapsulated by molding compounds in a mold
having a lower mold piece and an upper mold piece, said method comprising:

clamping prior to molding the populated PCB against the lower mold piece by

vacuum from special channels designed in the lower mold piece, thereby the mold bleed
onto the contact pads during molding is substantially or completely prevented.

34.  Amethod for preventing contact pads of a populated print circuit board (PCB) from
mold bleed during encapsulation for packaging a small size memory card, wherein the
populated PCB has a back side with the contact pads and top side with at least one memory
chip, and wherein the populated PCB is encapsulated by molding compounds in a mold
having a lower mold piece and an upper mold piece, said method comprising:

disposing prior to molding at least one dummy components onto the top side of the
populated PCB in the corresponding area of the contact pads, wherein the at least one
dummy component has such a height that when the mold is closed, the at least one dummy
component will exert enough pressure over the contact pads to clamp the contact pads

against the lower mold piece tightly, thereby the mold bleed onto the contact pads during
molding is substantially or completely prevented.




popul ated PCB has a back side with the contact pads and top side with at

| east one nenory chip, and wherein the populated PCB is encapsul ated by
nol di ng conmpounds in a nold having a |ower nold piece and an upper nold

pi ece, sayg Rigegyconpri sing: clanping prior to nnldingc§gﬁa&§Bthfed PCB
agai nst the lower nold piece by vacuum from special channel's designhed in
the I ower nold piece, thereby the nold bleed onto the contact pads during
mol ding is substantially or conpletelésprevented. 34. A nethod for
preventing contact pads of a populated print circuit board (PCB) from nold
bl eed during encapsul ation for packaging a small size nenory card, wherein

the po ate . side-with,the gontact pad nd side with
at .| eas!toig one %@%Dgif}%i%‘ﬁ%})&ﬁgﬁg W%W#ﬁ@ﬁd%foﬂﬁﬁegcﬁy%%g&a&gat ed by
nmol di ng 3B8founds in a nold having a | ower nold piece and an upper nold
pi ece, said nethod conprising: disposing prior to nolding at |east one
dunmmy conponents onto the top side of the populated PCB in the
correspondi ng area of the contact.pads, wherein the at |east one dumy
conponent has such a height that when the nold is closed, the at |east one
dummy conponent will exert enough pressure over the contact pads to clanp
the contact pads against the lower nold piece tightly, thereby the nold
bl eed onto the contact pads during nolding is substantially or conpletely
prevented. WD 2004/ 091267 PCT/ SG004/ 000091 18 35. A snmall size nenory
card manufactured according to any one of clains 25, 29, and 32-34.




