WD 2004/ 091267 PCT/ SG2004/ 000091 1 METHOD FOR
PACKAG NG SMALL SI ZE MEMORY CARDS Field of the

wo pwef9i2en [ 0001] The present invention gener aPClSG2004/000091
relates to the manufacture of small size nenory
cards, and nore particularly to nethods for the
packagi ng of the small size! nenory cards. Background
of t METHODFORPACBRAFING SMALI2SIAE NIV ORCE CARDS | y
used in electronic devices such as digital cameras,
personal digital assistants, nusical instrunents,
voi ce recorders, faCFfeIHAﬁhe'iH%Ht{b , printers,
scanners, word processors, gane machi nes, PC cards,
and the like. The general trend in devices using the

menory %ﬁrd is to nake the deV| ces smaller, lig
[0001]hi nner The@resenteinyeinion gengtpllyetslates ioothsi maiuf %@ﬁ qusmall size

mengﬁgﬁaﬂse R4 EG %/a?ﬁcxﬁ%? L& 'ine@cgmr%)lr \}gé?gg(?(ag%go&g%e dsmall size

SI'ze nmenory car are ver i nc
memoy Bards.ur e card, Secure Di gltal (SD) card,

Smart Mediatm (SM card, Miultinedia card (M),

Compact Fl ashtm (CF) card and PC card. The small size

menory cards are GQ@ | ed as shown in
FIG1 by first maki ngﬁg‘lgg:}%lﬂé%l%vl%rﬁ@ﬁ?? board (PCB)

with | eads and die pads, nounting dies such as flash

[o00 oggir xg%ﬁc oy ngg% ! hetcghie qgg trtglirsllgtdgxélces such as digital

caméiaS pERLRA diBHall BEistAAd SmediciingisBiBen®Noice recorders, facsimile
encapsul ating the popul ated PCB wth a two-piece

maclpma%mmtqw, SpARNANS, W@dsm@smatgamynasbmesem @ddsbynd the like. The

gene n% %ﬁa n efvmeﬁélltsrnﬁstgeg gl% o?cgrd' Jg::cggnﬂ%? gglFYlg?snsmaller lighter,
thinGbrMas L@xabl%o an®kRfBkRnsive MBHIndahAwerdl 0giing salalleP énemory

tmo pi ece hou5|ngs i ncrease the ‘steps of
cal1‘§ncapsulat|on In addition, the housing nust have

[ang'cg' mimd g:fh&f&?s?hxgg@ﬁi cills ard 85 rgsdﬁ@rsﬁﬁ tin%lﬁ(?mg %bﬁtt&% card,

can rern and

Secuyel ngletlh“a@)ﬂeﬁkmrw[ediﬁﬁﬁs(sw) lc§rd§| Mﬁﬁﬁnedibecard (MMO),
spaces. fause the assenbled card to flex under stress

Compagth %Sh A cRpetae b Sr%?ﬁl oAhe small ize mgeragry cends apt eRnyeptionally
asselnbldl 45! sBwh Er 'r1] file exﬁé%;ﬁ%ﬁ Pited ot lBoarﬁQﬁCB) with leads and

separatlon apere support
die jpalddinogni2gy flies stdheas! feahl snemi@xyrmmpshmto ﬂie&hdﬂ phds of the PCB,

bonq.séﬁg gﬁ%:;cg t@nt 5 ggﬁtgc% pads o% i gln%cio% ips angttflenl%agshcl)fo e 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



WD 2004/ 091267 PCT/ S&004/ 000091 2 m ni mal thickness
of the housing walls Iimts the internal spaces 24 of

wao b@4hozsT ng. I n short, use of a separately foPCESG2004/000091
cover not only adds undesirable thickness to the card
but requires additional process steps and is subject
to deIeterious detachnent G the cover fromthe

SRSt d' i at.. on, i
i Richnes APl Mo WL uRts, T e jsppoes 24
of lheSliduElnlgﬂ Eﬁﬁh‘brt his@ K)ﬂ%sﬁpmf dy?\tfb@ﬁbd cdRPQ] onlyeddds hmdesirable
been net hods developed to_address the problens in the

thickpesselat the eard hulsteapirgs addiionak amﬁees steps gt is wbiggBtapdeleterious

e R PR R SRR, Thadafich ol SRRBARY o ronated

cont’;ponfehtfhbﬁglﬁ uhd aﬁelym?fglag top ﬁﬁ&hi%n‘ﬂl&éﬂﬁntcbﬁlrtﬁﬁﬁne%@ tlaréation.
second surface t he sem conduct or ﬁgjacka

008 pr i scEhereshdvst besnemetherprdevelnped  toapdirassl Menproplegisnin the
conly@¥nal 81y TO 1O Eufifle, LT pARVE Y B8 Do illory card

conifisirig akadd ieee and adenveaditidriRckeas atkrdpate dafd Base comprises a
card. The bl ed nplding materials affect th

firsfy ﬁrg?q%haﬁmgt%ew fomgedheraen argcbe@vqonﬁwa?fé%e@d tmwsméconducwr

kB R SRR 4 e ARt o

ﬂmpwugessﬂmmm@mhﬂmmnmanmdghtsxpMﬁdent|on satisfies this

eed by di scl osing ods . of sul.atin mal | siz
I ey HaReucs &Pt a <23 ElkseS priermeRii e iogptag pads of a
meRBryARP@r THE b bhbldiRE RaRPER R ct 8 gffiior 8l memr%rg cards.

description. Summary of the Inventlon [ 0008]
[00¢7d esent Therefore,dhengripan dtepern’avm odsl foohavsan kmafl sige smandry card

s{.ze nor ard t he thods conprise .
thaf b B0 ook BVAL eI AR EUPROR REoHga 5 Low cost. This
invéRRERYisABs B¢ ARIUbRERE 0SB RIhERI & dneapdlAinBehal¥ it memory

desirabl e external dinmensions and features. [0009] In

cardseOthep edvanstges 1o thipinventianwill he apparpriavidlo feresessto the detailed
desg QC¥I di ng a popul ated PCB and nol di ng over both sides
PP W popul ated PCB to encapsul ate the board.
Preferably, the populated PCB is held in place in a
cavity of at |east one nould piece prior to the
nol di ng. I n one prePeppugy efisdinyention t he popul at ed
PCB conprises at |east one tie bar extending
therefrom wherein holding the popul ated PCB in place
[0008) t he c@l¢ pyeseadt 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

| east one tie bar in place in the cavity of the at
wo ea@gone noul d pi ece. WO 2004/ 091267 PCT/SG2004/000091

PCT/ SG2004/ 000091 3 [0010] Preferably still, the tie

bar extends to a peripheral frame which integrally

and substantially surrounds3the popul ated PCB, thereby

ol di ng : j I ' [ - :

e R
and pebstaitallgl sutroands theTipulatsd PEBr dierébyaheldiraythp pepelateld| BCB in

be provided wth a plurality of tie bars, | ch are
placg §1 igeavyfy dif b Ps mEUd el Sesieng 8oz ol tng peiiera) frame.

' . .1 P ek | ds
The BeRRAN GAREANG R Ns PERRUIAE S A Pupicy ST XS A, Fhich are
optinalle istobyted asovmdgmidbperipherap dpuieatoepreP@B fimxyirebef said populated
ravij ded. for. hol di .said board in place for the
PCBZ??&E‘&&‘SE%W‘EF&‘E?@@EE&W% the nold piece. Preferably,
po1@ne Or MDLEREN {PEAldr otk &b&%@b ohd8a tﬁ@?o?ﬁated PCB may be
nol d o flow

provided to allow for the I ng conpoun
provideel for holdlimghsaddibbarg ie pleap $orl the iencapsulaping pratessfiorthe mold piece.

Prefpighli oG o GEe TR oA OIED S1ooh CPBaE R reYIabe t S16% for the
molﬁigig afdail oAb Co RSP iiere b ShgMBurty SRRBEALGSh td BOvid¥efor integral

.ding means by conventional nethods including any
conngriopbetween sridhgrodding porapdvind gn thestava sides qfikcPCRg and

utting 00 Th n | ation process i ncl
woigh * ono Toe Sl kaFrERSARRH AkuPE, BARCRRS AR kntsRld HFom the
holdiny @fhhe byn@indengonal agtisaieSinciddRigesmbbie off stMbingla@f-breaking,

nol di ngi@nay i nclude any conbination of nol ding over
sawiggepuicHiBg A GBtting. t he ot her side of the popul ated PCB,

fooi g mol q'ih@ %n? sﬁlaﬁé% ggnl%%%'r?%r ﬁ{clﬁfgg l%.%? gfﬁ% g;[“ E&&bﬁlgtiérpgf tSr/ansfer

rest. In certain e n process na
moldinguhd ajediosiyoldin pravesses. bPdefersblg.estvad-steh enobdingitvay édblude any

CB.. (001,q.,ln certain, enbodi nents, a popul ated PCB
comgwﬁmgi@g sl Qb AR SKE Priof dosye aﬁf&wﬁﬁqd@i%ﬁ@e eppyated PCB, or
t t rAGkudin :
molfF¢ Yo bl BRI bior B P ag) 1A SHEAA enb il Mhe molding
procassdnayt fismlthocavslyahold nvertodnsidest oftik¢ peaatediBCBchi p and
the PCB. Preferably, the FCOB is sh memory chip
001k Gul o, 1 (ST EH REDHAPETNG BrPHeted tioh Bahyaaeds FpinFon-board
(COBYioR mMipR- ﬂﬁﬂufé@'(ﬁ(ﬁﬁgc&ﬁﬁﬁ{en{sohﬁﬁn@ﬁ thPb @, GRIMRAS direct
bétween the chip and the PCB,” packaged on a | and-gri
flip ghip an bordAF CEMB p wiredloadgsbabiisgad ofl@g®yrms 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 (LGA) 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.



[0015] In yet another aspect of the invention, the

standard external dinensions and features of the
woreomg126ard nmay i ncl ude any one or conbi nati oPCT$G2004/000091

openi ngs for contact pads or pins extending fromthe

PCB and wite-protect nmeans. Preferably, the wite-

protect means is conpleted vm',th a separate nenber

ool andnef Gafid SRR T o Ghinth b SR BBR T bibentng
moﬁ@ée%@%eﬁ%%&f the cbddOpads Bf %idrﬂdr*r AN eh oas BABbdiffent, the

the invention, methods are provided preventing
molddMepdingsis @rwgntfpddﬂrusem smd@ble hhlémgmnsa‘dxat preedprossureetitset)y upon
| n;, one

the ER56S pis B8 RS Bopesh Froarier cBpRE S, U8 pagld bleeding i

pre%rﬁ&ﬁ Uy &odlerige Ttliey coHIg paHB %ﬂpféhgfb'rarw ﬁl%st@'&té ' d?ogeﬂaﬁ@ during the
nol di ng process. | n another enb nts, the nol

molslingpiogessi sIn yst avether embydiosuk tha ol blesdingais tprwd@d by using

h te r ubstrate cov during s he
prefif cHEIPARE CXor? BRI Sufe AR 1 4kl Yt ieast Badh Hfrine the
moldingdoprovesst € sty dndttRg enfbodimsdnt,dhe @eRs bldedinge ?”révented by using
pressure di rectlé@upon the area of contact pads, during

VaciB Drefshigita gepr o e spopulaied i ptgribe hettore wbadndiding apquxétus In
yetrga lfj al%tﬁ&d %ﬁgoﬁ éall ’Ztﬁe q @Bg%e?ﬁfg r\éeﬁ{ lg{ ﬁlz)ﬁhl{u?g dummy

secure

comp?dndnﬂs @nip s @tal Sppdsite ty elie &drithdt padoihe fpopﬁh&di PEB thereby the
the nold bleeding is prevented by nmountjng
durRrg ¥ SeHBARSRISAYER diet R;FSéaredaﬁ&q ct prdsKatiae meaze@dglgd%ocess

[ooi7} @ popphaliehJiChr taheR t%e i3 tact pat‘gol'i{gfgﬁﬁgﬁl?e i small size

exert direct pressure to
memoiydeard ipelodegxD Pi@0ttdard heemetihSucio ", Stere MiginalM6GSD) card,

il B38BT SRR, 6ol Bk and P
car® gital TM (SD) card, SnmartMedi aTM (SM card,

Mul ti nmedia card (MVC) Conpact Fl ashTM ( CF) card and PC
[0tr d. [ cOnspbicxtef @lm we&enbhwemi@nps expmvidemdhedsod eheapsating a

Sm@g‘?l\ée gﬁg\%erig og Vgﬂléfargﬁg? ?1506{%‘8%5 dgl%%\?] 8§nvzegt10naﬁrgss\émbly by
avoRdiny Bialstapd A (19‘§fﬁﬁlﬂihg’séi)‘ératel HeAkdDidda§ of h&mngof(n)( aséemmmg the

moul di ng separately the tvvo pi eces of housi ng,
2-pigse bapsing ipte Hee camplpiscaethorisiard andt(m)tsn@hngoﬂwsexdéwusmg pieces

seal ing the said housing pieces
tog BB nd B Gl

or m crowave. [0019] Anot her

[oomj ect oAndther pijesteoftthe presdit iidvrention istoadllovwtich@emernosayd to be
to be , pac gea@i n hou3| ng without the nec(fd for
g 3cioysipg vrifhouf fadplsrarsifods e Aewesponding component

proﬁle of the populated PCB therewithm. The resultant molded memory card according to
the present invention further provfdes 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
resul tant nol ded nenory card according to the present

wo pwen9izon further provides for a sturdy and | PCE§GEZI04/000091
package, which prevents the assenbled card from
fl exi ng under stress. [0020] Yet another object of the
present invention is to elirmgnate the tapered portion

[oo%geas t 0{1%’@5&3%}6% %EEEA &dﬂ&%ﬁgzﬁgﬁ %6\#1 b gcgﬁe ecx)pparent from

the falltosdng detailibddseri icﬁf SfipiefeRéd Dapsliimentd SRVESE in cOM%Eion with the
Still , anot her obj ect of the present invention is to

acCHRRANNIBEArAWEESnt er nal  space. The nol di ng met hod of
the invention is not Iimted by mninmmthickness of
i ndi vi dual housi ng pieces. WD 2004/091267
PCT/ S&2004/ 00009 Brief Dieb@gRjonldfaehe Dirawigées and
advant ages of the invention will beconme apparent from
the follow ng detail ed description of preferred
odi e 0 ' . .
0 arr 5 A ek GAROGHL Wl Prebétf inyspuion will now be
deséritsedi wifh rERORRE tBrihé Gigeds, dabeidohingike &eﬁ@@mfedhﬁﬁerhl@ defiéte like
rﬁresent invention will now be described with
elethgier ence. to the Figures, in which |ike reference
[ooZ3yer al %‘I@eﬁ%ﬁhr'éf sh%lvr@n?%Eﬁem:%tpcogéxll Slidn (dl'}lr% Qbnventional
art) shows a schematic con uration o a conven Ral
memenymayd inarebsisactionebgiewect i onal view. [0025] FIG 2

ows a trcaII Ccross-secti onal |ewo
oo 02 < B0 RS Bl Rl o hsrliong! Hsar iy, Sroapsulated SD
carc[{i)ﬁﬂ@]arﬁb@r;’g@@%sone enbodi ment of the tie-bar
configuration of the populated PCB in plan view

[0026p027] HilGs3 showa Bnaaubadimehioed the Hebaeedidigurasionf die populated

r configurations of the populated PCB in
PCEFha%l&l\l/%gg\‘/p [0028] FIG 5 shows one enbodi nent of

[0oz7gr f or atHIGH 49, 4B"éhdR(Bshdiv 61heSSmBRTnAR Y the/fi&War configurations
00291 Fl Gs 6A 6B, 6C, and 6D show alternative

of t GB émpraﬁé’l%flfr dable wite-protection swtch.

[0028] FIG 5 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
holding 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 a 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 bl eed
during nol ding process by using holding pins. FIG 7A

WO 200a/0912p7 vi ew of an encapsul ated card show ngP¢TI8G2004/000091
hol es corresponding to the holding pins. FIG7Bis a
back view of the encapsul ated card show ng the
contact pads w thout nold blgeed. FIG 7Cis a

ss-.section view of the co ct Fl G 7D sho
coggE TR FrbdR ot Shubdero BRI JRE SR ShoRed Pt it pads
aftef péelling WEHtHY RnibofltYy GLbMEafRRIEAES, wherein the nolding
apparatus has_special slots deésigned for the hol ding
IOO%F ns. [ ddG140 iHpetrges Pﬂeusnttoatcégn@gmgéﬂwcbﬁnmg mwolddng process by

. bl ri mol di n rocess, by using support insert
usin ‘%?'?‘F%éxeﬁﬁ&%ﬁﬁ%lr%g}?&@P?/%gg%‘the opposite side of
[oodaie CONFRGT1 IPRAS scheABAIlyeresdscctibhl FiwAbE 8n Rh&MRAkicd Inemory
of nol d bl eed during nol ding ({;rocess by usi ng
card eopRitiag gumbtysiompoaenss that expst dirrcpregsusthenos thé eontact pads.
presence of tenporary substrate WO 2004/ 091267
PCT/ S&004/ 000091 6 coverage at the contact pads to
ensure zer o nol Petalle@Desdriftionbfihonieatigan cont act
pads after peeling off the tenporary substrate
coverage. [0033] FIG 10 illustrates prevention of

1008F 7t 1 i pncieh i BIPRy B RAHERE midhe sV By KBRIEL to the

follawghdstailede dedeyiptivass- Satiin @mbodiiemd ofrtherifaaggionat §hhile the
nmenory card _containing du . conponents .that exert. .
follogving dpscriplien diseloseropetifie cpwntimantspfpackaging af Pesyre Digital (SD)
CRGE tdPbd ' i i
oo 838 P GRGke Nk MERLIGD: LAPLRIE PE0RE gy of gl s
memoryt lvardsf ghé¢loding SievaiMetia®eSMpanh) bultiewxta card (MMC),

o R e BT e Bk P8 e . o
metRERKAGHIBE aBplicaBRUb &nldliHitedheh &) cardsdkRich fHimdt$ akPsRBifications
understood that the nethods aré applicable to other

may §epasodiced implbe fgliree  nenory cards i ncl udi ng

rt Medi,aTM.(SM.,card,.. Mul tinmedi a car.d ( MVC
[003 bnpact Ihé%lf'gl%ug/pé&ﬁs 8%?133‘:!\"{%% g"’j’lﬁﬁ‘? Pﬁghﬁ?‘é"@ %’@Kﬁﬂ“eﬁlﬁed’ the
discRisated o€ tifRé PuBlichtibhe atel Hefeby iA€orpHREAASSrefdBnd, $Ptheir entireties,
applicable to small size nenory cards "'which formats

intoghig applicatien éneidsht maesfulle deseribe dhscweteiof attie Whielthés invention
peﬂgig9.36] Throughout this application, where publications

are referenced, the disclosures of these publications
[003ar e her &b§ 2 stwowsps selienthtioylly efoss-ssecionali viewhsfian encapsulated SD

ntjreties, . . .
card within a mglamg 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
encapsulates 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.

WO 0®3/891261 G 2 shows a schematical |y cross-sectPOnsG2004/000091
vi ew of an encapsulated SD card within a nol ding
apparatus. The general nol ding process enabling the
encapsul ation of the popul gted PCB 10 conprises

03B o cerlfnfihg Besiokies bardrmal ieont ro e e Hateral
such 8ABTEsn @isﬁ@ﬁiﬁf&tﬁﬁzﬂﬁn@é%}? &%lléia-gepé‘ﬁdrekﬁ‘? NTRUSBIdRE resin

an amount of nolding polyner 40 at high pressure into
layertie paefersblycmaide wf eposy ehgldingecorpaiinds teesirailit fiugs and the

ver poth sides of .the popul ated PCB,10,.an
ext T EpBfi eds S halsiihiy oht plistiplape 36 kel s gk However,
anytsﬁi@b'}fédrﬂh@d/e%z{t&ﬁﬁltcaﬂ%"u%'d BBy, covers circuits

board of a substantially rigid type suitable for
[004Q] t hst ak@F wipcpiiant eopneetival betyyeem dhe meapsy| chip enddhe tshibstrate,

insLESE O 5RO, KRy 5, 08 T S roppptomated
Bondiitg) ﬁf&ﬁm(dgis\e}%%s ké}iehfz@ﬁgﬁbhrd ANehizh féefépes WritiaBs 8re formed on the
materials. 2004/ 091267 PCT/ SG2004/ 000091 7 lgoosg]

insuj3iingsape oF 4 metpdiysing ae AGR (Ao-Iseteqnie anguetivee Fdm) sm which
NS k- terial i s _BT.resin (Bisml.ei m de
cond it lcktds B8 dlrsfed i HE el ol i BB P (BT 1
[oo#esi n  lAaplerality op esbmabbbitadtadés @fé}O@&DdryﬂMudfaBQ of the memory
it wirings and the  external

onpounds. . The cj.rc |
carisﬁ%t%?efle%%fb@ ‘z‘Féilé‘F%ﬂ%%Pé‘Eﬂt%/ tepovide gleqtrieal rongegliqugbetween the
) . : . I _ .
ety BhiD 4 She LA nBancrR THE o BT B 180 kg EBARIT b iy one
end e imeneinory tartindte shape ardrpositiahbpthardntaet padsbatd adtamjt wiring
i nstead of a wi.re.bonding nmethod usin he .net al
depdihga /Dy ARSRPHSHOTROL BRIERPT BBHAT ALY MOCHORN dsrdfg
[ooabhe tape&yapohks nﬂl_oll’&’iﬁ?d t&iﬁn@e‘éhsﬁﬁp RE ré¥ctibH9tnj@Efon molding,
formed on the insulating tape or a method usi'ng an
compgpsipaAmaldiog rop itenden twiding enafi Hergdaptad Wi this present invention. In

cer RGP 5 Sooe SO D, SRR e Hoding
polyeRt AChcquads uRHAs @&nﬁa}aﬁr@a@@?eﬁiegfiﬂ R tARITBY Yot 42 prior to
.card are connected to the digital products to provide
being) teagsierred inte Hiemeld @withet Teemolitnepolymend @ mebiifprthercbethsated by
g .24 N t tact. d :
snoflfl SR A0S TG LR SRR MRl S plsi o

intrisita @etails df theshduldvavily G @6 highCireRaatSex@fted b tBdtplinch 33. The
Wi rin dep(ffnd Qn the type or application of the
low Pfé*ﬁ%ﬁl‘g’ alsqrraduses therdamagg i dolisAlgIWiFrs @B 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 techni ques such as reaction

i njection nolding, conpression nolding and transfer
woredodioyigenay be adapted for the present i nventPORSG1004/000091

certain enbodi ments, the transfer nolding is

particularly favored because the nolding polyner 40

acquires uniformtenperatureg and properties in the

transfer, pot 42 prior t being transferred into the
004 g cadt B0 W@P%}%%t%abv%rw Rdding ProqgsseR apayble used for the
b j | .
e O Yo SRR, T BN g o, CQlinkih of molding
ovei one sidapeortetths bthendidd bEthepopdlatd\BAR 10p@mdliimgpagiof one side
r re.exerted by the punch 33. The | ow viscosity
of @Fgéﬁe%@e%o e T fragb C?’éa‘&erg%‘i@eWSr dhe gpplding process may
imEIRFRORS R ' of the
SlmpoI yner,hlg}déé:‘{egp%g%? Otjﬁlgg)lggﬁﬂta%g?r@;n% be provided to
[0046] ect t e cedainphbbdihemestieyresiarmoltiedhythiermehalf offabody of the
i ece 37 0043] The encapsul ant Sst. poss mat eri al
me ?Iapféf@f-i EQLF affi forme hepiegnaiging fall gf %E%rsﬁ%?éYc reﬁfﬁrefore» the
subdtfa¥ThAd YIRS ]REincRAYIdeaN trésg)eﬁ 1811 Qtﬁm%@%d an opposing
handl i ng, storage an secon evel asse y. -
secaudcfusface af thetmemeptynsardid Rislei sunfates ofithé substratechnd the resin-molded
1 subst rg{ne CTE conpatible with silicon and substrate,
ayef%’f?pcé’lp fre and moisture resist ance, electrical

[oodbPsul at iTaR, PCBaHAFE Bk fABSERRRNGR ofN8r HPWiie bars 46 linking to a
characteristics are sone of the traits to consi der

perippgral fame d8iasghawndn plarsviewnef FI6t 3.a Thiesripbgspl fremeiepables the

ro AT TR0 B R0 b . fefon

prodesy for peodueingals tibmbiyothrd Rbbses@sidifiendon W&hs#a AN the broken line

| di agf y include any conbi nation of nolding  over
50. oipony d)r%)'m%rr beipg ewedothrdic barg d6 mayt hrebiokpr pathay teogpmplete

men%:%g cafd iggé@}dagi ﬂ@&ﬁh@ée%gfa?}e 'ﬁgﬁw 4@f the PCB prior to

rest. ‘I'n certain ts, the nolding process
[Co4mpy  si Mparienpsdyidingtid laved6 bod disgibdtsg dfent Aecordingly around
Fo&ﬂﬁ%d P 1Q. [0045]. .In certain enbodi nents, the .
the paiphsral Srame #3, iyealse esrblet proyide shajpsaipheral frame 48dniserpl with
ar T f Rl .
the 655 TRED TSGR 6y AL TE e ALTB) DL otk s 4,45,
and €51 o majadibd detagbmentosfithe tomplegel§ encapaulbiedshermnoryf @aé from the

and an oppQsin second rface of the nory card. .
edeiiee Tl iRt e o phofld i L, AR SR FHIOT AR RS B i poribe-and-
bre&gmgr@ﬁﬁ@%aw@mﬁ%%beg 10%‘@ may be fabr! cat ed

W th one or nore tie bars 46 Iinking to a peripheral
[004B} ane 48\Migs thhBGR with pluktivswlistates is rpiBrad, ththpopulated PCB 10 can

be nRfde b?ftb?{aakiné Ee%'ﬁgofcﬂl%%lr gl%pg Poethe 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 ati on process for
w@e@dioegizoy t he menory card whose outer di mensiPCI/862004/000091

shown in the broken [ine 50. Upon the polyner being

cured, the tie bars 46 may be broken so that the

conplete nenory card is segprated fromthe peripheral

ranme 48. 7] Apart from iding tje_ bars 46 _and
To ey 3 r%m-fﬂ%gdoeﬁﬂ&ﬁra greaplsid PGB Ja det ethg araldh ipoputated
g . o ‘ . N
FCA 1015 404t O0RGED) s 2" BB e
moldéd}ayert isrigrnedyoventhe poputateé PEBEE of the PCB as shown

in FIG 4A, 4B, and 4C To e the detachnent of the
l°°5bbm| et of P a‘f‘a&a1pa{e_§c}hﬁe%§§sceaf ‘H‘%P%‘ﬁﬁt?cpé’lthé@gf‘éiposed edge,
whith bRS R sebh IBH the &R IE 'ﬂﬁf‘ﬁﬁi@hed %@féﬁgﬁ%rd Vidhy 1(-(H;‘tsbe as, sturdy as the

conventi onal neans such as scr break, saw ng,
onecwhast rdgerie pet cncapgulated dnd eapbopede tq4 déld@]naibh evhet Hlexed or
PCB.with multi-substrates js prepared, the populated .
undgERingAIRTES TS5 B 1 HBHAR QLIS Bipblech e %&?ﬂ%ﬁeﬁgrmﬁ 52
on #R POB HORIAAL (PAISARPES R BYEhaGHRulfing %H%JHGM 54 may flow
substrate and then electrically cofnecting to the
throsigh @od tfoxm en mgfegnal joirg betwenni the ¢wo wivles of shebBCBaaseshovin in cross-
secad%fs‘i ve rﬁ(t}?ri al such as epoxy can attach the chips
YU HEWUR; ubstrates, and fine bonding wires such

(0053 9ol d TRPHoFRKEIHED Bla§GhdlideAaroAE@EHIRAS dAYowRERIch as chip-
t he Clﬁkﬁ% and the wiring on the unit substrates. In

on-egrd niskibtinle caims mmaglikesc@EM)s Bhe sbipeen-boardeearponent
(C(%@! &af 3 %J@{te%' %ﬂtg tl?éof)&{ral b %ﬂ%@ﬁ?h&é‘fﬁ %)IZ ibgjsr\ﬁo(F@’OBﬂPx;vﬁich may

iI'ps” are attache “each uni

inclade flastomatoyy moduRe. ClitieBash anerherysshiciedulenin®l beadylder-bumped

. attached chips, [.0049] The _encapsul ati on_process .
ﬂ1p§ila°p £5 Wierhpnded chip ovn 2 siembinaiige of bpth apdkaetsten 4 dend;grid array

LTI v TR 0y 7 b
chifffQT hﬁm@ﬂd@&ﬂm lo®-drofifedrabh gridremiy(B@e)ded | ayer, t.h e

o2 SRt e s 5 BT
staﬁf@a?d‘ ckBfalBifedsforss! éﬁl%eféatui&eof ﬁéirﬁf%‘g@]o?ﬁ? tihﬂ%%iecﬁ)enings for

ornmed over the populated PCB 10.
contact pasks papind exiending fro8The XCP ancantiratesidneinsh an

posed .edge, jch ma e.seen gn the edge, of. the .
too 1< e o s bt oty Ut Eens O <oy pegPTaL Vit oggep switeh
is prieeRl RA0LparitesWiRlhl piercaaable AR 2080 YethBePtHRMSyrite-enable”

del am nation when fl'exed or undergoi ng warpage

posiiongsd thefitgeppotee” apsiipmalbe switeh pieesinayrbe sasily inserted in place

in tg% g}écjogfg V@‘%ﬁa{tﬁ% 2%61&% l?o%sin%QF .ta?s%nﬁ))%%. P or)(;;.i ;gn’%?nﬁ)ﬁ)%) %#dge\%lcapsulated

encapsurati'ng conpou
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
WO-2@@45912p0051] The popul ated PCB nmay i ncl ude vBCT/SGH04/000091

conponents on board such as chip- on-board (COB) and

mul tiple chip nodules (MCM. The chi p-on-board

conponent (COB) may be rmu'@ed onto the board as

~direct fli hi . boar d. ( FCOB) whi ch i ncl uge
FIcf) §fnend: ey Butlifable PHECh s, BPUEREY TG FOBY OB, |béﬂr?&9-socket
conR&ti@nsol der-bunped flip chip, or wire-bonded chip, or

any conbi nati on of both, packaged on a land-grid array

[0056]1 GA) cHingFIécaDethpasdidagevi(cBSHY is Altsiredhat theahyldinghby ways of a
£ hi,p an_poard, or. w.re-bonded. chip(s), y be
flexihit Rt arknd o] BRIcH B Do Hisares ditp dbes roey® Bty barbs
flexiBly W ' b { gk Y,
ety Poiact o BRBIAN BhE 0 Rt BR, SIS CTVOR te barbs 66
reflendo ftheir Laxpandetd sthte the nawiychc 48 disi retdingdi g thepgrviong sanflostidably
th cclnt act pads or pins extending fromthe PCB and ‘
I 'PY%- prot ect means. [0053] In respect of the
[005¢] | t €- PrILGER beTRpAR ciatddCHRONMR HOBRIhd W it8pPEtREEShitch, other
switch is provided as a separate switch pi gce
extesndl dedstuss af thegagioglao type deneweny dalbmaybe senibolyliptovised for in
th %si tion.and the 1 i t.e- ?r otect" position. The switch
egﬁ %’é"ﬂ%ywﬁ%f’*‘écﬁgf"}?%g&’é’é‘ 'P€d in place in the groove
[oosaen t heA2diphRss dbows |ﬂﬁkgcdr§ao@?§(§%hﬁébt tHeQherBofyRdaBdsywith digital
card encapsul ated, according to the present inventjon,
produeiss Inorder t9 mpipbinegeod @mpagtions, thp ntastpads asthpe clggn without
o 1t r . hat h .00V e. i
confiiipifion.,  Dufiglt ARABIACE’ ¢ froliB8 1RadBallCipciictp YFlymers

containait ilebedvnercpdds doe &Bmbhl blped) VIV tiasbled pelpmest @er the contact
iece to be inserted and retained in the groove 56. |n

padgmayehs clegred 15 BRIV fhE clsRnsitoh I dseeringi sfep 1@ the manufacturing

progeBY b MBS E hAREL P Bt BE o Aol mofofy LG Tt

in Higlsermeniifacttinng lwestgr Dloarefobd the présent bevebtiompeotfillesxinbthpds for
contragted. to ss through the neck portion 58. ce
proyeRBop g o lkDs iR chpﬁéﬁarm)éwgawaﬁalzgmwp s.

itch i ' .0 t d [ :
mQ?#er eal oI%g(.S&} %h\gl\%q%iggﬁ/tggl %%giée&?@}%&%%ﬁ ggig%eél 1P(1:C]? are tightly
claripe@ssogBatathd n8Q] blebdowritiabinagwpdds Arsprevemtd dyingaeneapsulation.

shown as bal | - -socket . connegt.i,ons. 055] I.n ElIG, .
ThegdRtP nior FanbEhiliRE BEE e PRREAANE Waye ol et o8 esigned
in thespe®indld pleceX Abeethe PopeEtAML® ¥ 3aineh ¢ 18®er mold piece, the

inserted into the groove 64 whereupon the barbs .
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



flexibly contract to enable the end 63 to pass through

the opening 65. Once the barbs 66 reflex to their
wezpangied’ state the switch 58 is retained in tPET/f§EEHO¥E00091

and slidably therealong. [0056] It will be

appreci ated that, apart fromthe wite-protect swtch,

ot her external features of q4he particul ar type of

r card e sim/l arl rovi sed
ol e 8 S BTl rotsh e Hetnl Bt i ipiad he hldiag pins can
shd@'ai&kgsé‘i%@la@%)‘t’sedes@h%d ‘?19'&{63@ eP%‘ijo?dﬁn anaeqiGtye 1§T§ Yiew of an
cards wth digital™ prod uct der to naintai
gmﬂ;ht@cbmrédtﬂi)cshewuighhe boles 401 cpadspontisiz tb ehec:tlﬂiable holding pins.
it hou cant ani_nhati on. rin ca sul t he
FICHE i G oL 1 s Iﬁ%aﬁ%ﬂ@‘?fﬁ?‘g‘“ St RRiacLRads 13 without
moKIBIEREt FIRRYE 1dWeerbR-saBidh Bk th%bh@cttﬁﬁ% s b2 Q£ the encapsulated
olyners over the contact pads may cl eaned in man
Car&a‘i 7 Thhshowis @asebémaficaliyl srosscsectiontvigw b theremcapsulated card within a

ol tpt, L0, RheR Gt T o upectes s Spega(b Hgency for th

shdbblgihg[dlﬁ@p,ﬂggm uring cost Therefore, the present
i nvention provides nethods for prevention of nold

[00690 eed dulmi wg)thﬂeembmhpsmﬂ, dh¢ oroldfblesrhbhtosihe ecomtasb pyds may be

e e

in H1Geg,dhe ¥eppdrtids&P msiﬁeissa Iéﬁt’éﬁe@eeho%lﬁ% Cﬂiﬁ' D¥ke the holding
encapsul ation. The clanp nmeans can be ho pi ns

ping Hiscusssl aboveiathe SupRArk inserigay e fxtuse of éthEBIPQjﬁteld piece or
slidhBle ikh W%%&p%l oy cﬁ%gp%daf LRE ubﬂ% IB&HEJL%G%E %ﬁgﬁ insert 105

secure In ower I ece I nNg

disposed mmhhe bppmsm gide of the bdmtmﬂjmdk m@ebyaeieﬁn@qﬁeﬁwdﬂa@gy upon
pressur onto._. contact pads. The neans

the PogRet eadbe The camiarl RUSa b B CPRBU P dhHdna o ento the
conﬂfé{ badsiﬁ‘ th%tahﬁaﬁm c%k%pleﬁé’_[g 'éh%?a‘f%ﬁ. e, manual and

autonmat ¢ neans ‘are ntenplated in the present
[oogipvent i om. ysthadcthdrhemisidiment théeohblctipads pf aspapmiated PCB are

vary., e size of the holding pins are preferably 75%
covged, %ngq?lﬂpwa%ba?r?@ﬁaﬁragﬁgo €BSUR @C%WPL’C{’ (e dhe tpmporary
subbt%at& Q;o’@@ra?@ﬁ’:{ 8 GhyRt %lga,t cﬁfi‘ Bk iR @Pﬁ R Hﬁt&%[‘ B%e temporary

fixed he upper pi ece. ddition
subgiiie ggvﬁrage oam m@gﬁlgmed dmﬂqettaghedw@ @hmsg)ndme padshie any known ways.

PCB | the bott d
Fort 3Riett 157 (oR ot SOHeT G oY TpR B L TSR p BEdimaehgads by
seleeing &ﬁﬁm@t@&ﬁ 190esk AAd srhﬁh@ sﬁ?@hﬁhbﬁ/@&ﬁlngqe&ﬁuc}d%qofé l@d’s& @etachment.

pads are subst antially or totally elimnated
A poRBlated RER avith enntast pyid bromsyondoTitiptr temporny sde0ete coverage

can’bt encapsulated in any known molding process. The un-laminated substrate coverage

will be peeled off at the end of encapsulation, showing the fresh contact pads. FIG 9
shows prevention of mold bleed during molding process by using temporary substrate
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
clean 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



nol d bl eed during nol di ng process by using hol di ngs

pi ns, wherein the holding pins can slide along
w@p@aiogd26s| ot s designed in the upper nold pi ecECT/FGIB0F/A00091

is atop view of an encapsul ated card 100 show ng the

hol es 101 corresponding to the slidable hol ding pins.

FIG 7B is a back view of thegyencapsul ated card 100

. §2€!
shoe i £10) 1hriGe SSRUEER BREVF ikt St e it Wit veomum

exchiidg PROSARSHANRS su&ﬁ?tg: ThefE Jg)f&ﬁ%ulgnﬁgﬁg % ISﬁ@‘JVIIlﬁl FIG 10.
cross-section view of the encapsulated card within a

It isnto| beti apprexpyet tiatithe 10@tionand gacuuhsirenglitinay ba ppaedintscordance

.,nas eci al slots. designed for the slidable holdin

it ety ofBRs- I oRA R INerossivn U (HRPTErY FSITElP OVTERReen be

use&ﬁi&rﬁﬁiﬁatﬁﬁ%iﬁ?fhe%nﬂﬁ)(mgﬁl ,prevented by enpl oying
support insert fromthe to gl de of the popul ated PCB.

[00685 showdn & stilFle@b8dindng theppotact padscof ard Ohcapaidatad loard may be

R AT

tigh®prebife UPREe ¥ohidctHaas Suritly méid'irfg?‘ bA &s1waNig FIGHN, a schematically
speci al slots designed in the upper nold piece. The

crogsesption Vieweof an @Bcapsikpess ey ccard dllogpdes the afi lestoflummy

conlpBeti {UeE iy, RRGLE, ikt Do S¥n S5 8 p AT PN, 1 Leabt dummy
contpo@biitlcin Ge AP eEnSMat JadkHidFRhSphy KRl pRIpefic Ii‘&%uix‘é@ Forb molding.

pads is substantially or conpletely elimnated. [0061]
The)dymyray campont ispened onte gheeBaBauior paiths rasldimg. The at least

P U5 R, L SNERREL N B LETRRL Ea eS8 Bne cummy
confohsitrailbexaveniagh préssarel @yethd battactapadbeo RREG e cdAyact pads
known naterial. The tenporary substrate cover a%e can
agapt %é@ﬁ%@%@@t hily etherely thremebhbleed opfadlc ontagpads during
. t
molf Ws%anuag r(gf?&%@ﬁéﬁi}; E)F@/ehf‘e'ap Oﬁéysp%'igié %@ﬁﬁer of dummy

cover age nay t he contact “pa
conpehes tovbe bmployed wdlh bp detlemsinedibyl spevifi¢ design. It is to be appreciated
sj nqul ation/routing technique for easy detachnent. A
that b AR FoRRenGR s H%a'dwtﬁ%wsiﬁawnmrﬁgﬂe@%%W% therpppulated
PCcgenporary substrate coverage can be encapsulated in

any known nol di ng process. The un-|am nated substrate
[006sbv er agdt isiolHe apprepiatrddbateflithamechanismsl forfprevention of mold bleed

capsul ation, show ng.the fres ont act .pads. FIG 9
maygﬂeo%o\gn.sw%%gg]ﬁ %%n%?atwgllﬁgeﬁpgg&ugﬂ‘ﬁ? ﬁ@‘?ﬁﬁrg Yy process
[0083y USi NOWhHESHM Bedend iREhtich Ifis beelY BéREBed Hitfe 1OBrshld® Woparticular
the presence of un-lam nated tenporary substrate

embogdiiaentgeit 1ol bepndgratopd ithas dhe smbodimentn st Hluseativengndythat the

. . . | at : . . N
X ——
becembsppatat woheselysidordimonsitilidn thoanltetwiteh tk present invention

encapsu a{| on, ) ) e ..
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.



[0062] In a further enbodi ment, the contact pads can

be clanped tightly onto the |ower nold piece so that
wao b@4npi267 bl eed onto the contact pads will be PCT/SG2004/000091

prevented. As WD 2004/ 091267 PCT/ SG2004/ 000091 12

shown in FIG 10, the populated PCB is sucked onto the

| ower nold piece by using vaguum exerting pressure

upon the substrate. There are four vacuum hol es 107

shown in FIG 10. It is to be appreciated that the

| ocation and vacuum strengthim®y be varied in

accordance wth specific requirenents. In certain
Whatipeleimessis: t he tenporary substrate coverage can be

used in conbination with the vacuum cl anpi ng. [ 0063]

In a still enbodi nent, the contact pads of an
1. encapsficl R peaia@idiBy siRdl sibs RKAIBHESarlc8 g alopEtddprinted
. enploying at | east one dummy conponent that Ww Il “exert
circpjt nﬂrd;ﬁPgB&m wpbad corprising the tfoljadag dteps:ng nol di ng.

As . 1[G 1 ti.cal ly. - ti

o &) B Vil e sl atieE ARy Boin LA o5 the et

| eq®) ndldiny oveoitie Popilated PBintdiedirdiceidasd & ERapsulit ERWdDulated
upon the contact pads. The at |east dummy conponent

.. upon o A
prigedheippaitheprd, thesehyrproviding the small sime memosy cand witogiandardexternal
: [T he nol ding. The dummy conponent nay be
mn%l%%%é@'f%ﬁ@ggthe PCB prior to the nolding. The at
| east dunmy conponent has such a height that when the

nold is closed, .the at | east one dummy conponent w ||
2. @ﬁfgag ﬁ$ Gladmsh, éhegrip $0Ehhfbe back side apd dep side of igopulated
PCB RereRuBEdd. pads  against the | ower nold piece
tightly, thereby the nold bleed onto the contact pads
during nolding is substantially or conpletely

prevented. .Th ecjfic nunmher of d conponen 0,
3. Do Hioroyiod W FIABol-qubein AEIOHK SHEC fe RSIGH TAE is ot
enchifsula®do®d MRPME Padk SHe SRRl oreNEILWTRY GOFRARRA! aﬂasYza?b:ﬁemory
- di sposed upon any suitable |location on the populate
carPCB. [0064] It is to be appreciated that all the

mechani sms for prevention of nold bleed may be

conbined if the conbination is deened suitable and

4. desTHeahdtBod bOEIGR] 1 WohdrEint etdpr (85 eIt dgwa%a POB iHRAd REFBce in a

described with reference to particu enbodi nent s,
cavity ofpitil¢ashena melkskrieesod thevaeldt he enbodi nents are

illustrative and that the invention scope is not so

limted. Alternative enbodi nents of the present

5. i nvERrtmethodvof klairhel; svhercipilarpipllated POBSOnpiKEs least one tie bar
dinary skill .in the art_to which the present

exteng rtFisHomp apd gihaeein Sgdilding ef thapepalatsd (i in Blagg i the cavity
of thOBSIeER '0RE nhdul® iceB COMBASEEH Ml the at &SR #id 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.



and scope of the present invention. Accordingly, the

scope of the present invention is described by the
wa@ppeniee? cl ai ms and is supported by the foregPtTi§G2004/000091

description. WD 2004/091267 PCT/ S&2004/ 000091 13

Cains What is clained is: 1. A nethod for packagi ng

a snall size menory card copprising a popul ated

ri rhe ci rCUI t board (PCB), said nmethod conprisi ngi
t helegnsthad picelaimepovherein tha pavipheialfreme isprowidad sdth a plurality of

e L A A A PR B o
saidympulatddeRCB héldrvta&dn thierag Wabt dd@ aishld piees.eby provi di ng

_the small size nenory card with standard externa
di mensi ons and features. 2. The nethod of claim1,

wh [
. 0T Rnd i 05 G 0Pt e 6 bl pep g priae
for holdvﬂgesﬁd bo#rdeinbslade fir die ofical Ehﬂatﬁl@ oetRAnRES at $eabObne mould
. encapsul ated so that the back side forns one side of

PI®&he encapsul ated smal|l size nmenory card. 4. The
nmet hod of claim1l1l, wherein, in step (a), the popul ated
PCB is held in place in a cavity of at |east one nold
9. pi élhe noéthbthef midioh 8,5whédrbim oret hromlord pafaationk, thedighehe PCB are

proydii iy’ it dhc Frogiin remigsap vy berrapransl dgng pospsultion
to PRORE ﬁirqgtegﬁﬁcbﬂxe@h@& Betweh B5d GAMIIEN, cgfnthPEd 8h thEBRS sides of

one noul d piece conprises securing t east one
the PCB. bar |n place in the cavity of the at |east one
nmoul d piece. 6. The nethod of claim5, wherein the at
| east one tie bar extends to a peripheral frane which
10. 1 nt’ﬁﬁrlﬂéﬂwd ATL1SHDS] ﬁﬁ‘ﬂm‘eﬁ beﬁpﬁ!ﬁﬁ% G gt% tdfese pRHLEHRAcomplete
t her eby holdlng popul a pl ace” i n

ence"ttmefat«’é\zn@!yoxafcardw@om the éalsltngdn@armwrl ady mf @mhw isduding seribing-

ena GRS oo BREMRB B pB5B0T 167" he et nod of

claim6, wherein the peripheral frane is provided with

a plurality of
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.



tie bars which are optimally distributed around said
peri pheral frame to prevent flexure of said popul ated
weaB4lel2¢7 wi t hin the at | east one noul d pi ece. P@I/SGH84/000091

met hod of claim4, wherein at | east one edge of the

popul ated PCB is provided for holding said board in

pl ace for the encapsul ati ngigrocess in the at | east

one nmould piece. 9. The nethod of claim8, wherein

one or nore perforations through the PCB are provided

16. t 0 Tht n@sthddosf dldieh T8 Whibdia tmmp@mﬂ;om don@nent (COB) is mounted

t heret hrough durin g encapsul at’i on rovi de for
ontg ihpé@a%d a&:@nh@m phairpdtilip shipsen boandlﬂF , torepeanddd ghips and
t he 10, T thod of claiml1,
othe P er ‘%%r%p F%tﬁcqélgagflﬂ%e ating the conplete

k encapsul at ed mermry card fromthe hol ding means by any
of nmet hods i ncl udi ng scri bi %% and- br eaki ng, saw ng,

17. pudépmeghodrf claim: §6a herein the FEQReistaditnsh meppary motlule.

mhereln t he encapsul ati on process i ncl udes any one or

' nagh%f%to gzytg{s kg rel% ﬂ%@xﬂ‘aand | eﬁ}te:d%% includes any one

of a%ﬁlé?—bﬂmb@tﬁ G E19p; Sbﬁr@lﬂoﬁ&ted é’m}?ﬁﬂd SMRE fdhhs of mterconnect between
si mul t aneousl'y ol di n over

opul ated PCB ereﬁ/

the ¢hip padiige PRB, @nehagecbmze amdrﬁmdyartaw(gGét) cbmcshe@pckagq ¢CSP).
The nethod of claim 11, wherein the encapsulation is

achi eved by at two steps including any conbi nati on of

19. nolTie ng:tiadest cliien $6,dehapéih dlie nouithe sithe COB 48 tief bdah@is a low-
ul at d PCB or nolding part of one side of the PCB
meﬁ?B%uglﬂ arpp(B@3).. 14. The nmethod of claim1, wherein
t he popul ated PCB i ncl udes chi p-on-board (COB)
conmponent nounted thereon. 15. The nmethod of claiml1,
20. whdhe inmethdrboHclpinh 41 etleleiRhe stihdatd cxmrh4li dimensibisoand features of

dul t t th )
s S VM LOmonent, soutL e et son. VD ot geds o ins
exteflliak @?O;l‘flﬂle#ﬁﬁfe@(ﬂ‘cgﬁ Bo&hiaRd %‘t@@%‘i ga%g&onent (COB) is

nmount ed to the oar as any ect flip chip
on board (FCO3) wi re- bonded chi ps and other forns of

t. h d the PCB. 17. Th
e A6 RO o FAEES 0 K el e aepice L ey s fomRiseyHith o
sepzﬁ&.l@ whePabet SaseB@ ikiB targigo r@bﬁEM’cﬁ th¥RBERkM atclafd ﬁﬁﬁshdable

menpry chi p nodul e includes any one
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.  An apparatus, 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



of a solder-bunped flip chip, wre-bonded chip and

ot her fornms of interconnect between the chip and the
weaBdoprckaged on a land-grid array (LGA) chi ppGIaGE04/000091

package (CSP). 19. The nethod of claim 16, wherein the

mounting of the COB on the board is a low profile

ball grid array (BG). 20. The nethod of claim1,

: j . ernal di i ong..and feat ures
chif St I bARARER P X ORenfABTE BPIaBRGoRED B By mold
havirgerowgsmbl pie indGin upPESmEKd, ﬁi’éo@,ssaicﬁfh%ﬁﬁﬂicﬁﬁxpﬁﬁﬁ%ﬁ the
printed circuit board and wite-protect nmeans. 21. The
metHEgsHe adpluratity of holdineains e wald,eprior do dest makdings s¢ ghat the

. i [ insgrt.ed dnt .
ol B BIAE Bt hCefhya RAN Bl BRI BRI il uftop sideof e
popsilateiaPCB wizdrothg raeliddis Blexed cthertBy the &itAd Ibleed ZRtdTRIEIOMtact pads
card manufactured with a nmethod according to claiml1.

duripg molding is wbstenially oregmplately araventsdy card which has
been manufactured with a nethod according to claim 1.
24. An apparatus, including at |east a nold piece for
26. carFhei mgthodt oft blaired ) arher€ia oheli Holding ?)iﬁd 8hv8 75%28c 18 in area
nmet hqd for preventing contact pads of a popul at ed
corggspompdingite the qonfighpads(PCB) from nol d bl eed during
encapsul ati on for packaging a snmall size nenory card,
wherein the popul ated PCB has a back side with the
27. corkleonethadiof alatint25p whierkin thietHoldihg padsire slitabieeatongy spa€ial slots
d ZOQf/0§1267 PCT/ S(2004/ 000091 16 chip, and wherein
eSIERE BARPRRSE ®°& encapsul ated by mol di ng conpounds
in anmld having a | ower nold piece and an upper nold
pi ece, said nethod conprising: disposing a plurality
28. of Hwsimttherd pf elgini A5 1 Weereimn|th heldingpinsoare fietured afite the wper mold
iethat the holding pins clanps the contact pads agai nst
Phe | ower ol d piece fromthe top side of the
popul ated PCB when the nold is closed, thereby the
mol d bl eed onto the contact pads during nolding is
29. suts fghoddpr pregenting rpeniactnads pf apemiated pae, cirthis brand {BGB) from

f i I he_ hol di n i ns .have 75% or, | ess.
mofd bIEC AR encl BT, g 8 Pl o S b 8 8o he
popiRtddRCRhastd Bdol stfe, with te@bftatf iR 9hdHopGidRi with Af€ast one memory

.slidabl e al ong special slots de3|dgned in the upper
chiprgng vdiegein 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.



28. The nmethod of claim?25, wherein the holding pins
are fixtures onto the upper nold piece. 29. A nethod

w0 o004099ENt i Nng contact pads of a popul at ed prPEL/SG2004/000091
circuit board (PCB) from nold bleed during
encapsul ation for packaging a small size nenory card,
wherein the populated PCB Was a back side with the

1. ConRSicod MR S SR TRAE . oy ol

piecenl di ng conmpounds in a nold having a |ower nold piece

and an upper nold piece, said nethod conprising:

di sposing a support insert in the nold, prior to the
32.M0! dipRghod

s Aok o b BT DARS B o
mokKlibiked alurihg encapapiuﬂ1c&t fotl pR(EBging fan;rrtallemzmhdnd)@ catd) sebdrein the

ph[;f r ' I%B he d&%‘?ﬁfﬂ{égﬁg atﬁ&%ﬂg giﬁ%;tsgﬁgz%%hqtégps't (r;ne memory
& %’h@rcﬁﬁ‘ﬁe %HB&Q{CH P e O %)%glaéglg)g n{l(ﬁdﬁ ¢ EEHU%CE in ? ﬁneOId

contactlng the top si ulate
havingtalowenmokl @iecn a@ an\nippexahnldtm@essmbmethod eeMptising:

I L I
fm:cg)%b v @‘Eo%\nf&ngg%g Sgt%tc%ﬁs ﬂg@sl thgned o tglﬁ)s’gqtp cgqverage that
is uﬁnﬁnﬁs&aqﬁ by &ie%amﬁ AR Bk e tQ&
fixture %nto t he upp@g'r tg %l?ec HE E{gc}sfor
Subﬁﬂl@!ﬂélmorngnpbtﬁhaptevwd@ of a popul at ed pr| nt circuit
board (PCB) from nold bl eed during encapsul ation for
packaging a small size nenory card, wherein the

33. popl nakifd B Frehading doafkt 5ids 6f %bﬁhlé’c@&pﬁ@ﬂﬁ@ﬁﬁ bB&dS(PCB) from

and top side with at |east one nenory " chip,

molghigedidiring engsppilptansier pakagiag @rﬁmﬁmean@aomwama lvdxewgl the
popﬁ%fgaw ﬁ%é Qb&k@d@%ﬂ?&x\é' %tacgt aﬁV\gnd[ tgg ﬁbde V:{:l & lga%gol% memory

sald vering

chlm randJ thmmk% @bp@ateﬂ Q’GBJRteﬁcdpsﬁlaté& byinhdldidglceppeiadsin a mold
substrate covera e that 1is un | am nat ed, thereby the
havig OBPLBEIdRIEs SNEnAFREBeld (PierS, @it mﬁ@wﬁr@p@pﬂgmgs

Fort arBue oY tol RS b Sonte ] PUB A Bl il B BiRco by

vacgin dront spizoiat che(nﬁﬂBﬁeilgmm in Iti’(d 1dw’61L mebﬂ el ﬂ@reby the mold bleed
psul at i o f.or kagi ng si ze
onts e B iAeHags I m& Bepbanga ela%qm%lﬁtﬁge FPtihe

contact pads and top side with at | east one nenory

34. 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
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.



chi p, and wherein the popul ated PCB i s encapsul ated by
nmol di ng conpounds in a nold having a | ower nold piece

wa@ea4am2epper nol d piece, said nethod conpri siPGI/SG2004/000091
cl anping prior to nolding the popul ated PCB agai nst
the |l ower nold piece by vacuum from special channels
designed in the | ower nold 18 ece, thereby the nold
bleed onto the contact pads during nolding is
substantially or conpletely prevented. 34. A nethod

35. f OrA ghalVépd inBGhoEPEdra sdanpRdtirddl acdofdpitb ahg 8ndof ¢lhims 25, 29, and
circuit board (PCB) from nold bleed during

324¥hcapsulation for packaging a snmall size nmenory card,
wherein the populated PCB has a back side with the
contact pads and top side with at | east one nenory
chi p, and wherein the popul ated PCB is encapsul ated by
nol di ng conmpounds in a nold having a | ower nold piece
and an upper nold piece, said nethod conprising:
di sposing prior to nolding at |east one dummy
conponents onto the top side of the populated PCB in
the correspondi ng area of the contact pads, wherein
the at | east one dumry conponent has such a hei ght
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 |ower nold
pi ece tightly, thereby the nold bl eed onto the contact
pads during nolding is substantially or conpletely
prevented. WD 2004/ 091267 PCT/ S&004/000091 18 35. A
smal|l size menory card nmanufactured according to any
one of clains 25, 29, and 32-34.



