; e3et Xdf 6TsU*| bbl bb~ 26/ 03/ 2003 -1METHOD FOR ENCAPSULATI NG | NTERMEDI ATE
CONDUCTI VE ELEMENMI&o€£ONNECTI NG A SEM CONDUCTOR DI E TO A SUBSTRATE AND
SEM CONDUCTOR DEVI CES SO PACKAGED 5 BACKGROUND Fi el d of the Invention The

present inven mmm gener ally to nethods for packagi ng ly 10
including a sﬂ m die and a substrate el ement, such az%iﬁg/a%@
i nterposer ora carrier substrate and, mole speci fi caIIy to a nethod for

i ntroduci ng an encapsul ant rrat erial over internedi ate conductive el enents
el ectronically connectin sem conductor die and a substrate el ement.
Particularly, t MEFREQOD QREN@%%TWGJQ&EWEM%@QMDU@%NFQ t ape
bet ween t he SEMEMENIS CONNECIING ASEIEONDECTIORDIE, TO ReSUBSTRATE

i nternedi at e conduct i VANDI SEMICONBUOTOROEVICES S0 PACIKSAGED orned in the
tape, and i ntroducing encapsul ant material into the slot. Background of the
Rel ated Art The di nensions of many different types of state of the art

el ectronic devices are 20 ever decregg Fl duce the di mensions of

el ectroni c devices, the way in which the mcroprocessors, nenory devices,
ot her sem coFmd:bbthedﬁvem and ot her el ectronic conponentry of these
devi ces are packaged and assenbled with circuit boards nust becone nore
conpact. One appr bhe resent invgntomislatefeenprally tometiode fis Prekpgig anasiesiduct or
devices AN ARlitleh a8 ds: A83nBE M 0d QUGS LR PEOLkSeePbr o carrer
sem conduct or ces an eF CeTeErT oni e conpohe

substrates ( ﬁlb@trate(ahd Cibde sb@cﬁﬁdﬁl)r 1oya thetiod lfofrgnﬁrdit&xcmgb‘dnéﬁnﬁq&ulahﬂnaterlal

sem conduct or devices_or other electronic conponents protrude fromthe
carrier subse@yeitieermagigte é@sduwm@ermnt@al@kta@fu%wewang)g pemicondpstas dim

devel oped toax{cfl%hﬁub's{rgt %1e%{en§gf>£r§_4ﬁ&§r1gfmes%@{h%8 g Q'esegﬂﬁ'vgrﬁﬁmlﬂ?ﬁ?%de arri er

substrates in I's fmanner echno one exa f which

is termed COﬂIsp&Hnﬂgetdp@Bétb&Bﬁ?ﬂxe@Bm&oﬁwm@:CdlbQﬁd(h@-sél)stia@@élékﬁélﬁg&e is an
exanpl e of a packaging and assenbly technol ogy that results in a

sem condifct otﬂtQI eefiate epaidngivsrelementscheingloeaied W&hlnyﬂ shetrfarmesl inthe wpe andi er
substrat e, IL 1 flip-chip technol ogy, the bond pads
or contact pgl s()dg?sm%e cea%gdé%nﬁ&'? ?ha% J<)a\gl}(°‘cgtlaétare arranged in an array over a
maj or surface of the -2 26/ 03/ 2003 sem conductor device. Flip-chip
techni ques are applicable to both bare and packaged sem conductor devi ces,
A packaged f Bagkgrenpdiof e Belatedodtfuct or device, which, when an array of

di scret o conduct | ¥fe BRGNS of e LGRNGH 6 of e TR ranselféﬁftr%ﬁl% delfied SheT T e

toin the art as gria array pac age, y ically inclddes a
sem condat oreveilidecx'éasaﬂfgd Bo 84d08¢ thRtdimendung lbf electrotiit délites, theadn dhich the
"interposer”. Wen the interposer of a ball grid array packa eis

posi ti oned aHjiERICESAE, MEEATY dayiceacahestsenicondusioicdayirgs aod Oéheé eleplspriaf | t he
o Pads, Pf chlSoRRI GPRE Liodof. MANA Bl dGeRid el BIERARARL IRY be
electrically co nec 0 corres on contact & OR A 'SUFface of the
opposi te si dpedmd Mérel ddinfpapser by vvay of inter rredl ate conductive 10

el enents, such as bond wires, that extend through one or nore holes forned
in the int erposer Orglappiogeht gcrtedwe&ﬁle@eﬂmms(s@v ies [9f srTBiRORAYAPI deVices &nﬁiaces

thi s Cypt of CRpgasre el Reeb RSP EThG el WeEhEpF GRS PEIRE 0 o7

| ocated on tBl%cﬁf@rﬁIE cShfiénepts dplm ohmee@maefes @@ % B@cv.ﬁtfmia?d‘sl) bpadicingthe type
of flip-chip assenbly Is positioned adjacent a carrier substrate b

ori enting thélsmp@ertbes@mcm@ﬁtqrrdsmmras&bermtmquomosm%pmﬁ@deﬁ1bmrtée| ng

an array ¢ natiRELhoFast o pit R PR eRe e RaR BRI e R hiAdR onai ng

termnal s fOIfamﬁdat@ %n@mﬁﬁéﬁ bfJentictndhiétat BevideR@PoR bartibesudSiisted mhmmner
flip-chip sem conductor dice) or contact (on flip-chip 20 packa pads

and its 3rrespondFlirychin? tcheglogs onk exanpie aﬁwblcbw@"ﬁﬁklﬁfmﬁmﬂﬁfb qlapmhlg/
connected to one no of a con ive structure fformof a
di screte con&%’fec L(?'gﬁrﬁeﬁﬁn&aé'c# %{gexgmgge](? paﬁngqlng @r}giaatss 1@% & %%%y t he

i nterposer SRR réfufts ANERNAVERIUEIOP BVifEb iy 6ﬂ1&i’te<§s‘&9§tﬁﬁt?alll9 pafﬁh@l t® ﬁ%ﬁﬁxe’?et ween
the interposer and the carrier substrate nmay be left open or filled with a
so-cal | ed di eitstrate, suchiasdenifcirit boandatle flipachip teghnalsgy, the/handpadé eceantashpads

i nsul ati on be ween. th(§1§ g}ﬁconductor devi ce and the carrier su strate and
enhances t he “hBSHRITPRENIUSTKEE AT a)EE PR Yo BBIPHSHEHESL Ui addi ti on,
the intermedi ate conductive el ements that connect the bond pads of the

sem conduct or d| orrespondi ng contact areas on the substrate may
be encapsul at ed B lmw"'l {u ng material into the opening or openi ngs of the
i nt erposer from e contact pad-bearing side thereof. "Q ob-top”
type encapsul ant rrat‘é‘i”@él s, such as silicones or

epOX|es are typlcally

e



-3 26/ 03/ 2003 to a substantially planar surface wi thout being | aterally
confined over a particular area of that surface. In conparison with | ower
viscosity nolding materials, such as transfer nol di ng conpounds, which are
typically used with sonme structure to laterally confine the noldin

mat erial over a specific region of an interposes, the height(ﬁ@@%§003
resulting 5 gl ob-top-encapsul ated struct ofe may be greater at or near a
centerline of the interposes opening than the encapsul ant materi al

t hi ckness t hgmigeadhetonderisen lBip-ahip teekpiquesdre epplicdreta Botk hergmsd ipagkagedhe wire
bonds or other..inter iate qonductive elenents that, extend over reaions of
Che surt ace BARCPERGRS A MRSy SLETER SajtRunoL Bdee Shen! KB an
openi ng f or natartdyaifelisoréds 8bhdubiverel éfits {s.lodab@l Ve Fidl thajbedi@fke, of referldap- t op
10 encapsul ating structure nmay be undesirably high, proving an undesirably
t hi ck seni condbearbes o ehallgsidrataya §BGAApedeage.iypigallvtinendesiassemicpaddctpodie o

nmet hod fqQr engapsul.ating .connet.i between .an interposes and sem conduct or
die of a _sen?‘@oq[")l%\ﬁﬁq%?’ ‘glé*\g/‘? ¥§gy%§a§@§fjr|“§ﬁdt%a_tmt?rg8ﬁri tates |eak-free
introduction of ewhgRpd iafRkpdstosh 4 hifl doriCdsfily Pacltige idosiiBne@ AgUEdnPthedicht and a

15 resulting sem conductor device assenbly. SUMVARY OF THE I NVENTI ON The
present i nvetwiaonof the iserisonductasdie thethotithe borslpagls o theesemicpnduatardie ng onet hod

and sem conduct of.. devi ces packaged. i n,accordance with the nethod. 20 A
packag no. melLe RSP BEE B S CERtt ARG ST ES potesolab i TR Giref RePudes
assenbl i ng asurRgE 601 wpheditedidR ofithdinferSasesby Wh oLinBiFRBliatedoaBudive an

i nterposes or a carrier substrate, by disposing a two-sided adhesive tape

or ot herlOsubglements, sutlyagphandariresethstextond threughesie we more holes foamed pothei ons  of

T T T T i

sem conduct OgorflsBoris @dimggdstﬂ%ﬁ Bis@ el @hdh BRI mehtst N8 thigHPe opBiprel | as
t hrough an opening formed through the substrate el enent and aligned with
the slot. Atchipsemiconduciondevnelasspmblycthaisbytactipmdp arerideated on the sainesidt of ned

t hrough the tape extend beyond an, outer perjpphery of the.sem conductor die.
115 pr ef or BRI A Sraet AR v WRESERBTG Sratdg iSRRG AL HGHGhL,
outer peys phgeatrief subbiPate BPStieming 8 BIGPbsetwith tBO cothdt halbearkRdidecomeridst or
die is assenbled. Wre bonds or other suitable internediate conductive

el enents (e. @cingthgeratieromwhstedde.bonds ( TABS) or ther moconpr essi on bonds) may

be fornmed between.he -4 26/03/ 2003 bond pads of the sem conductor die
and the.cor espondihEsesPatt & B stdoth A PiodeEin et T B0k el it ece
i nter medi at ejHaOMEHAGHE N Grreh i 8f ®tfeSpshdiry teHhifalt Rtmel ®h aarridtQubstag. and
t he opening of the substrate el ement. A coverlay, such as a tape or other

subst ant i al | Faghl cfithe borshfoabareaflipehipesemiqogtiectar dice)ertchntaeiofondligrclig wi t h

dhesi teri al be . di d . th d f f ot
cubst rardd o Shesheesy Bt 4 RBRER B e o R ES SR PP Bl pibfeaty
i nter medi at ecGRBEEE td Yie /1RNERBY Ve 0raREhdektivE 54 hreliR theSfuhf bF aURcRtEeeENt .

The coverlay preferably substantially seals the outer substrate el enent

si de of the epulictive ¢lemensdsucl as meoldérdiall, it alsrespagessthe interpeses seme distaice he
tape. Thus, the jinternedi.ate,conduciive elenments are 10 su anti.ally
contai ned_ by Vi EPRIRE Pt SpSGHE e The ivaeh bR MedbEmePer it ERTt e« ape.
as well as byybstfre 3047 beqBR! Bpésr filied viAfila §18a11RA \iRIdcio “UndBrfilM knatuEat | ON
being that one or both ends of the slot formed through the tape may be
exposed 2feyoprdvides electrical ipslation detwash thesermiemduetnd devies andithe caffier sbsteatt ay

The |t or mocPil SB0Ra 0 POLeaieR RO 128 R EABIE RBrIEORY Sany portion

thereof. Next, |i gyidhifdn QR intetkdiRB CoRRIIFOLMBS fHaRbonrtcl 1k bBAYESRR Jtr om
above, with the coverlay at the bottom of the assenbly, into the slot

f or med t hr outjte semicondystoradie ta theirabirgspoddivgenitagt dreasmadhe bubstrate mdyee
substrate el enment. The encapsul an terial is preferably_introduced.into
The sl ot -t hr GRS eL Ry oabate FRlsh pto (7 gauind BEYRHINEL f S iGiRsRe: from
per i pheryy Of bdlR (REERARPHSE beirirfl sie ereBT SBRUORN R s @ani hisbitaid P! Ot
of the tape gnd tﬁe open?ng om{tglhe esu setrate elogrreyt, galfﬁrs ig di sp? éce%l in
t he channel defiliconds be¢poaes, drb ¢ypiaity assudioc this putpese. tTypicably; eldbatopand t he
sides of the aligned tape slot and.substrate el enent opening through.

anot her . oppBAiePEla aisTialt have p plativaly igh Visconty 50 2hd SXUES GRY SPRY béPPBliedr
peri phery of the sem conductor die. 25 Once the encapsulant material wthin
the channel cures or otherw se becones at |east sem solid, the coverlay may
be renoved fromthe substrate el enent, or contact pads on the substrate

el ement may be exposed through the coverlay and discrete conductive

el enments may be applied thereto or forned thereon. The packaged

. o - - M o o, ”~



-5 BRI EF DESCRI PTI ON OF THE DRAW NGS 26/ 03/2003 In the draw ngs, which
I1lustrate exenplary enbodi nents for carrying out the invention: FIG 1 is
a perspective view of an assenbly including a sem conductor die, a 5

t wo- si ded adhesi ve tape positioned on and secured to an active surface of

t he semiconductor die with bond pads of the sem conductor die B&0ARM3posed
through a slot in the tape, and a substraf™e el enent secured to an opposite
side of the tape fromthe sem conductor die, the slot of the tape and the

bond pads oftofubstantially plagat wrfage witheutheingdatseally confined grvenm patirgaeriedpkni ng

'n the SUbSttBQtts%rfg{:_ng‘ﬁ%hlpéﬁéﬂ »gth ﬂd%vér%is@&iﬂy%cﬁ{iifa%%na?%ﬂaisﬁ?&fh’ a\é‘%raﬁfgw of the

assenbly shown 1n IS a cross-<sec al'ong Tine 2-2 of

FIG 1, ill ussldhgldoghpobedshamithpasls pihlly hedssti sanditicaire ¢ Rteriljeconting
f or med through the tape,, and the aligned opening in the substrate el enent
t hrough whi che meldingmatepiabiaves p sperificsiegion i an énterpognr ethg heighkpfdbe resuliisg F G 3

oproting 1t Haok S ahfRLEE ALk e £ AR eR O A4 Rl Wsciosene

bond pads ofogehimg3kdni the BAcspElint herddd thiClaic SHRONBIIN GtiRRIsa bk r@{gﬂ@& tOr
contact pads on the exposed surface of the substrate elenent; FIG 4 is a
cross- sect i diaperhyegncasalatethiesiredfondp er adeelarpediptemogdudtiveelemestsithati ng 20

t he positionj of r r at . t ortion qf .an_expose
sur face of _rinddyel SRRl Bk e o hERRe RO R s PR o E B e
t he i nt er medifahepening fsrinedeh&b@rdiphs AshadessiX tienehdoslt Mgt of hgldporeg pads of

the sem conductor die and their corre:sag)on(ji ng contact areas or pads of the
subst r atl® el ewenpulating siructure maysbecynsesirablschigly papving pp vadesirahly 8¥ckof t he

assenbly in Fhﬁ i]] rati 25 the positioning of a variation of a
coverl ay, whicen 9y g?tﬁ%jgés{ﬁ%l?‘(giégé'sed area, over at |east a portion of the

exposed surface oAcddadinglyPihbreds & nedefe atmdthodfoy encaphdlatiig dopastionddktiwerh | Y
contain the internmedi ate conductive elenents; FIG 4B is a cross-sectional

repr esent at i Brintefpasar ansksergopdastar digof g semicandustqyi devise apsemplychatFaciliates
arca ar ound PRETpRGdg s FeBt el ford A Btk bEs o RTeREn 2o
cover | ay|50V efesidlting Sasibordiubf dedde Akethblg. exposed surface of the substrate
el ement to cover and at
SUMMARY OF THE INVENTION
The present invention includes a semiconductor device assembly packaging
method and semiconductor devices packaged in accordance with the method.

20 A packaging method incorporating teachings of the present invention includes
assembling a semiconductor die with a substrate element, such as an interposer or a
carrier substrate, by disposing a two-sided adhesive tape or other substantially planar
member with adhesive on at least portions of both surfaces thereof between the active
surface of the semiconductor die and the backside of the substrate element. Bond pads

25  of'the semiconductor die are exposed through a slot formed in the tape, as well as
through an opening formed through the substrate element and aligned with the slot. At
least one end and, preferably, both ends of the slot formed through the tape extend
beyond an outer periphery of the semiconductor die. It is preferred, however, that
neither end of the slot extends beyond an outer periphery of the substrate element with

30  which the semiconductor die is assembled.

Wire bonds or other suitable intermediate conductive elements (e.g., tape-

automated bonds (TABs) or thermocompression bonds) may be formed between the



| east partially contain the internedi ate conductive el enents; -6

26/ 0312003 FIG 5 is an inverted perspective view of the assenbly of FIG
4, schematically depicting the introduction of encapsulant material into
the slot fornmed through the tape and the aligned opening through the
substrate el ement from above with the backsi de of the seni conddet03r20di3e
facing upward; 5 FIG 6 is a cross-secti 6f taken al ong line 6-6 of FIG 5,
showi ng the flow of encapsulant material into the slot forned through the

tape and t heoadingdeef He semisgndustas sdimand e soretpoadiag spuiaes of disubstaidid t he

I ntermedi ate uefel I 0. . | i V] of a
package res uﬁl‘fgﬁﬁg ﬁf Sﬁqﬁﬂsﬁ’éﬁggr%g{ggrs&s’éﬁgFé]l%délgh}%nelépéé.s g’f%g& Qﬁgﬁéhttﬁg Slgk)\g/févrl ay
depi cted in thé €apednd Sheugrilingld? tid $abstfAe iennper spective view of a package
resulting fromthe process depicted in FIGS. 1-6 when the coverl ay depicted

in FIG 4A is usedcomriay, }ghias ajapserqysharspbsansiallyplonaramerlse dguing asingle ng

fromthe 5Pr o0& & Stﬁal%fsﬁ b%tt%dwhﬁ a!izllne?ﬁle Jrﬁage;r@ﬁ‘%j} %2&'?;}56%%& é\%r('t\héa é}ﬁ)rgg&f su"#&g%{ y

coverl ay “depi cte are use er spectti ve asse

vi ew of a suhs kitatateadlan@it oppditeRhavbednticdrinetol Giesoaidre dovep tike Itemsadide
t hereof and of semnmi conductor dice to be assenbled with the substrate

el enent st r i gendpstive ehmnents extondingjhraqugh dhe subsirge elemens sEhosayerlacprgtirahly each

of the el eng ' I ' d ' | i of- t he
assenbl y of EpaaTESeiibitisdohes Wb AREbmSly S5 drindoBEENEARIS et lr
secured to clpbatsstrapodeméedt ahd) heatips t TidsetheligeRnddiatOedmiubie SEneAt BBl ON OF
THE | NVENTI ON Referring to FIGS. 1, 1A, and 2, an assenbly 1 is illustrated

t hat i ndiOudessibstantially centained by inferorilateral edgas of the substraterglgmenpandheltage, as

dielectric ta 0 L d, 25,.be n_sem conductor die,10 ubstrate
ol ement " 56, | EBER Sy ARILIORAL P Rd B8 2o PV SRR RUE' RfleR bothe 0 ST
opposi t e bactdth ésdsla.thBe16eifopmes thkdughht Eapelnddhi B dxpbsediRosdi@witezat i on of

el ectrical signals to and fromthe various integrated circuits of
sem conduct operigheryd thexsesieandppter digp dhe £everlay nayralgeciaclede one or more

recessed areas that are configured to receive the intermediate conductive elements

15  without contacting any portion thereof.

Next, liquid or gel-like encapsulant material is introduced from above, with the
coverlay at the bottom of the assembly, into the slot formed through the tape and the
aligned opening formed through the substrate element. The encapsulant material is
preferably introduced into the slot through an end thereof that is exposed beyond an

20  outer periphery of the semiconductor die. As encapsulant material fills the slot of the
tape and the opening of the substrate element, air is displaced in the channel defined
between the semiconductor die, the coverlay and the sides of the aligned tape slot and
substrate element opening through another, opposite end of the slot, which is also
exposed beyond an outer periphery of the semiconductor die.

25 Once the encapsulant material within the channel cures or otherwise becomes at
least semisolid, the coverlay may be removed from the substrate element, or contact
pads on the substrate element may be exposed through the coverlay and discrete
conductive elements may be applied thereto or formed thereon. The packaged
semiconductor device may then be tested and used, as known in the art.

30 Other features and advantages of the present invention will become apparent to
those of skill in the art through consideration of the ensuing description, the

accompanying drawings, and the appended claims.



Wiile FIG 1 illustrates bond pads 14 as being arranged substantially
linearly along the 30 center of active surface 11, in a pattern that is
typically used to assenble a sem conductor die 10 with a | eads-over-chip
(LOC) type |lead frame, nethods 26/ 03/ 2003 i ncorporating teachings of the
present invention are equally applicable to packagi ng sem conddet03r20d3ce
with different bond pad arrangenments. Tap® 20 is a substantially planar

menber with two surfaces 21 and 22 that are preferably at |east partially
coated with adhesive nat eBRIEF DRHERIFTTIONOF THE DRAWINGISot 5 24 forned

t her et hr ough, whi i ncl udes .l osed ends. Slot,.24 is |ocated ch t hat
bond pads. 14 of Surt Bireophif seBRE exEBRB b SRRt FrrsRiRrRinuh Honpe. 20
is properly iagddngipgd over and secured to active surface 11 of sem conductor

die 10. The material fromwhich tape 20 is fornmed preferably exhibits a
similar coeffici dfiG.dfis alperspedtive xisanefi anrasgeditly includingan seoficandactondiera al  of

sem condyct or di. 0, 10 For ex l.e, a,polyimde tape 2Q woul.d be usef ul
W th a s ORGIGEERNgHe #8e pos furdath DeBFriedly ST sEERLHEn - hen
sem conduct ofenfilidddd@oplid vitsond paBadethe Whnicanductdr die §éiﬂ% bose®hrodphtLhed”,
coefficients of thermal expansion, the |ikelihood that these elenents of a

package wi | | sldten thectape)iapd lalsybsitateed sment dasuredyta dncoppmbsite side dfhe dapedfram tig i n
testing or operati.on of. sem condyctor die 10 is reduced. 15 As sh .
subst rate ol Bsndagor dieq e s BF e e 19he Bonbadds oL i ssmiondiondr e Baine e
di mensi ons Qfyaidf tRERGh 34 aﬂ%&@d%eﬁﬁg%@é?sﬁ@éﬁt@él@nﬁ@xﬂ? 30 may be

substantially ' the sane as the correspondi ng di nensi ons of surfaces 21 and
22 of tdPe 20. AnFl6pdni ingn3weftod perdpachivouigh ofiths tssamblyshewe it FIED 1al i gns

ith bond ds 1 i duct die 10 th .24 h .t hat ,bond
\;I)Mads 12nar gaeipog%@;'gﬁ??ﬁgjﬁ%?&@g&ﬂfeﬁgﬂ%‘lﬁ ‘Wﬁr&%g’gﬁﬁfgﬂ@sg?ﬁﬁ%%%edi gn
proper |y posidds @Raf ¥ RiondGdtby e SHE SBE forméd Hros@MKe AU sl Pihe HigneliGpenin

Preferably, opening 34 is substantially the sane size and shapé as sl o% 24
of tape 20 andhé subatratgelethenhthravghtwhicpthe boed padsof thepemidtnducton devaré ace 31
of substrate el enent 30. Substrate el ement 30 al so includes contact areas
36 on surfac®P8%% hereof . Each 25 contact area 36 corresponds to a bond pad

14 of sqmi conductpig diig a bfbss sBorRAM &bn‘éE'enta?t%fd?Qﬁ‘e axberfibly sh&wih {d et pat ed
substrate el enent 30 carries contact pads 38, each of Wwhich corresponds to

a cont act ardepi3Bg dnziplacemenh bLinteemedintercondudtivh glemantsditweendhelbarid pads of enent
37 that extepnds between contact pad 38 and contact area 36, The naterjal

1 om ahi ch S5 SPREPBNEAAEnHpTTaO L FiSrSB SPFAES DAUSA) (06 ERPORER ont
of thermal expRRSbPMelsHRratSel&h&it! ar to or substantially the sane as those
of the materials of tape 20 and sem conductor die 10. For exanple, a

substrat e el enent FBD 4isawceabsfsecsinnal representatmnl of thenasserably iofiF1Gur3, clbsfrhfing ent

of therngl expansi.on to.those of a qag 26/.03/ OOS)F&(;I#H .de hﬁ{ge 20 and a
si i con Deni V5RATEONPE af & cavprian ov e 4t A@SRPIHOBOF &R exposed futfage P may be
used to fabrpaiseblefihPlofcdVer fiddt feadtBtifIRt Snblf IR MSrmeiAD cARIERFAT CS,
FR-4 resin, or polyimde, may be used to formsubstrate el enent 30. Wile

t he drawi ngselempits thas extend between thebond padsasf thesengjceanductor drepamddheir t he 5

met hod of the presept invention may, al.so be used to package assenblies with
Other types GRS EaER BiHER PLDAS R PO RE S PERGTe | 1 it at i on. ot her
carrier substrat epRl &RREScrodsthebRdidl FRPraASRei o the adseibly4h Ff@)’?%,t?lﬁlstrating

positioned relative to and secured to bath active surface 11 o
semn condifct othegiositidfing nfla yandtmnef32ovérlayyiybich ancbudes @ meaessedQureayheer at (east

osi 1 oned rEPAIoPETHHS GREsATAGE of o AP AGSTIPTORo S EBhEIEPbPATHY 14
are exposed tiiaHat RRHRe®hRicorductive elements;
FIG. 4B is a cross-sectional representation of an assembly similar to that
depicted in FIG. 3, but including a variation of the substrate element which includes a
30 recessed area around the opening of the substrate element, and also including a coverlay
over at least a portion of the exposed surface of the substrate element to cover and at

least partially contain the intermediate conductive elements;



of tape 20 and aligned opening 34 of substrate elenent 30. As shown in FIG
1 A ends 25 and 26 of slot 24 fornmed through tape 20 and correspondi ng
ends of opening 34 may extend beyond an outer periphery 1 S of 15

sem conductor die 10. Preferably, however, neither end 25, 26 of slot 24
ext ends beyond an outer periphery 35 of substrate el enent 30. 263/2003
sem conductor die 10, tape 20, and subst rét e el enent 30 have been properly
positioned relative to one another and secured to one another to form
assenbly 1, each IHénd iparlinverted perspectivhvigwtod thejissemigy mﬁ§I®e4 sthematicalyl | y

ted to, 20 LS di t a_ 36 of nt 30.
e Shown i n depteting T RiraERRON ot S5kaR @) i yd Sty Brcteh B TRt e o
conductive ejn@fROAl dgh@d oﬁe&ﬁh% fFolgdhahk k&m&a{eaéléﬂenwoﬁl 06 vith the backside of

t ape- aut omat ed bon | ex circuit) or thernoconpression bond, between
each bond pathe&eﬁnlanmﬁuthsd@@fapagpl@mrdjg contact area 36, through slot 24 of

t 20 and 4 of substrate el t 30 b di ti
entis of 35 i nter Motk B8 S CEAEHODLkem A Ing 4P 6T BiSias aviEs OV cont act
area 3 6, aSenkfNMnt Matchisl idtd the Sob &t Yhrodéh BRAaRPAMI tﬂgal%eﬁébgﬁlﬁ’g beyond

outer periphery 15 of sem conductor die 10, as shown in A, apparatus
that form orthpghithosubstrate chepuwntanel aromtljﬁ‘temuerrmdwemmiudﬁve deoéntaithegeinyi r e

bondi ng capillary. y. better access b nd pa 14 | ocated at. or near
outer per  phery T8O FiF APREDIINE Vi Ep et PoFkage 0 tng gmabe pigrest ARt
conpri se taHﬁF@Gsalﬂ@Rxhﬁﬁtl%Jéb%ﬁwaé}ﬁdté(dﬂ'fﬁl@aﬁ ifBgERer, one side of which is

coated with adhesive materi al -9 26/ 03/ 2003 positioned on surface 31
of substlfat e el enilét. 73!015 a\ﬂ&rdpectwmv af/a peckagg resuliieg froubihe prodesd depiatére

entire surfac rl ne nl. aII _cover opening 34 and
i nt er nedi at €® ?tﬁﬁulcg él? Wﬁﬁyg 1%(%;,(“%&,}3@ ough openi ng 34.
Coverlay 42 may bﬂ@'?‘lﬁi@%%eﬂp&&nv%%éﬁ@?a Bdckaye J@ammg ROALEHE PESeed Wbpie&r ed
thereto, as known in the art. S The adhesive material of coverlay 42

preferably fiadilGstlabedenitke subsidate elementdndofovedayeddpeopediip KiGoABswe isede 31

Sensi 1 ve adnest Vil R s ARG RN HEwASAde oY B c gned BAeyTb e
processqs Machidd s § BaORideQUSebPand e serbRb Rl dide IR\ REAMId @ﬁﬁ giRuf fi ci ent
flexibility to conformto any irregularities or nonplanarities of surface
31 of subst rsubstrak element 86p, such as the 10 portions of inter rredl ate
conductive el emen%ﬁ,g%%that extend. oveé surfalge 3 nd cpn g areas 36

| ocated on surfac ’é)ard’érst%?}bvtelvé?”ﬁ ATHaFSCIPRY G agh gt Lﬁlqrgqpés 31 of
substrate el guRmtin3Gagal. Mger opening 34 thereof, internediate conductive

el ements 40 are at |least partially laterally contal ned within a receptacle
formed by coverl aI}IGleC ishoeppeitpieaiey obthgasseoblyl &f e 8Bndedaingatistrethe

54 oppodit o tatests s bane SR R aRLr AR PL A e ealy SrBetlon ai ned by

coverlay 42. In addition, with the exception of the exposed ends 25, 26
(FIG 1 A of slot 24 that are | ocated outside the periphery 15 of

sem conduct or devi ce 10, DEHA&E@@ES@E’E&@WF\H{F@IMHEMHOBD are al so
partially containgd i,cted i,n FIG 4,

coverlay 42 incl ugﬁff :f‘d&gnpgéb galﬁto ‘i"g‘fes\lé?nctg}'iﬁ%}llu?%%%‘ftl@‘f inglydes 4 al .

Al ternativel éérm@o%d%@t%%ne' 10, Blstibstrafs elékné‘rﬁ@bairidozf'd@lfect?i‘é\ffﬁéﬁy diftionkdcl udes
two | ayers 42a' and 42b', one layer 42a' of which is substantlally

continu@fs, bdtiveen semicartdoctor Ha!ylé)randzsbbstrmelamw’a'@n aperture 43'
therethrough. Whep | ayers 42a' are 25 secyred to one not

aperture 43" for mge g’é{l@&f (ﬁﬁl@mc “ﬁF%a’hacé'lYFF‘é‘é‘bcegfli 36‘3\?&‘11’8951 aCkS“Eogrt ure
43" and receggndtads 1A WREhRSHERINGESnMARRAR SIdcEFG ylgfanm a{?lgrffdn?fh% of

i nternedi ate conductive elenents 40 that extend over sufface
substrat e el earmowms 1r3egat¢d@rrcm1tsaﬁesamwbndﬂctmodae 1 0,2are 4&ried npsm adtazesuﬂ'ace 11.

Pref erably, a is secured to surface 31, erlay 42' does
not cont act % }gg&t fﬂi‘\‘ jtes h‘?’@?ﬁﬁgﬁﬁﬁl&ég@%aﬁé’fg éu%a‘}éia@}‘réﬁ‘ﬂaélyﬂb’“gtth%reby
subsequef | Yednd&idfiabde g&Gfa&@ e1 SHQ?E@&B'tﬁdt iVtypRAM &l t6R6RMBI At i on of

i ntermedi ate conductive el enents :
semiconductor die 10 with a leads-over-chip (LOC) type lead frame, methods



-10 26/03/2003 Alternative neans by which internedi ate conductive el enents
40 may be substantially contai ned and subsequently encapsul ated are shown
in FIG 4B, which illustrates a variation of a substrate el enent 30" that
may be used in nethods and sem conduct or devi ce packages incorporating
teachings of the present invention. A5 surface 31 " of substr26038083ent
30" may include a recessed area 33 " whi cfr surrounds openi ng 34". Recessed
area 33 ", within which conductive areas 36" are | ocated, is configured to
recei ve the ipearppBHES tRchingeefthe pepsent deveatieon ieequalbrapplicablarotmgkaging end

over surface 31 " r di_ngl a_substantial | anar coverlay 42, such as
t hat descri bsgan OrlfdPé; gg’égévéﬁt%ﬁffeﬁ%oﬂ,a pﬁ%érrg%ge}s{rbeghr ed to syrface 31" of
substrate el ement T 204k bRabKtantdllp plagdrandrhtsdr hithaot sefabdd® 11 andenrast 28 e
conductive elenents 40. FIGS. 5 and 6 show assenbly 1 in an inverted

ori ent at i on, preferabhbatdkast dartially esfatedewith adhesive oratetiab Tepeaditalshinclederosget ends

25, 26 of_ sl 24 t h t 20 faci i

encapsul ant o ©5med HeRifaueh it RGeS Bruiiborh ShEzs motdeChien e,
known type ofordialde ¢4 of SenfibSrRIDStor AN 107EE @kpdkd BherdtAioubR wheh Egdwogsl i nto
slot 24 15 of tape and opening 34 of substrate el enent 30 throu?h an

exposed end Popery aligned oxer and sequsedbtouactive suriacerl | of s¢micordustpridig Fdduced into

slot 24, air wthipn sl ot. i.s . di.splaced & hrough.t ot her end. 26 t hereof.
n addi ti on to conteafeHa ik I BR 2T it et S PR

openi ng 34, ERARNNE hermhlRpadiddr( 1§ At bNGS nRRERD SF bediibortRb I Idad 1002
over surface 31 of substrate elenent 30. Preferably, when slot 24 and

openi ng 184 aFer exemplehs palyimide tapef20|wadd b vsefidrwittps sanaipendugtos dieal O fopmed
encapsul ant paterial 52 substanii@lly encapsu] ates. {nternmediate conductive
el ements 40. *hed¥ %@S%feQ%erBéeﬁ)ihﬁ%S%C%fde’cLOﬁ&et ]agn ’]d_atf’Peilg(gE?ﬁfl etely
filled w th gpeRRSHlyaRhildFBSEMAthed?, cobMRBEWfANmAPS:Pahddn, Ire MBHhOS that
permtted to harden, if a thernoplastic resin, or known processes nay be

enpl oyed to theseelementeof opankage wikbe méchanicallysititessed dpEngthesmpladyslig? (e. g. ,

b i [ f h and/ . . ; . ins, b f
phot of mgeabh e B e EREsSeRuc o abaSt SRIRnisBR are vave engt h

of radiat§ on, or RY skisifn RhbARtSHIRNRB0aS Bn Medrpds With@ppoiddanrthddlss aafl
materi al s). Together, encapsul ant material 52 and tape 20 substantially

encapsul at e ¥t Thedimensigaeofisuria¢esS3drand 33 f selstratesléraent 30 maydersubstantiadly gap
bet ween actiye surfage 11 30 and surface 2[_?f S fst %i el nt 30. Once
encapsul ant t&PF &F &‘gfoﬁrﬁy%gwgeﬁ@ﬁ}mﬁf St ae?e?)% f"?‘{) ogftapce%ﬁ)grl y 42, 42
my be remvgﬁk:ﬁ@ forled firbeHeduBERae e@&ent%'a@as asthtben@pr@set gt | east
cont act -11 26/03/ 200 ' , as depicted in FIGs. 7,

A 3 pads 3 8 3 8" thereo
A and 7B, smicenskatoadicotfuineaish sk A curiuthet bandieds &6 atsopased through . 2 An

al ternatjyve netho 0 ackagi ng _sem, conductor di.c 0 in_accordan ith
eacht ngd or Saniced Sha ABN0R: ARaRAC R AR S tbiord BN ERUARE '
el ement stri ggnidonducto? dRAKY) MEfdbIE Bperiifg 84l SsuBstphtialifkhd sanfefsiZQA0 SRipR s
substrate elements 3 0 "' fornmed thereon, is shown in FIGS. 8A and 8B. As

shown in Fl Glog} oftap12@ and israligeedetheewith upon secyfing tapet204e @ surfaeshofstrip 3
i ncl udes ar%terl%t%régeate ?Qeni ng 34" fornmed therethrough, as well as

contact area¥ nbeélg ioned on a surface 32"' of substrate el enent

30"", proximate i BgbspRaeélBdet S0 alfclddes €BhfadCireqdabSosubface 3 £ eHer&TP Taeh Ng
to and in comunication with contact areas 3 6 "' An elongate tape 20 "',

whi ch i ndd udeentactprear3f ¢arsespindsitor dondipad 14 of septicandueter died@gHn additipn,s| ot
24" correspondl 89 R i nORERd DoStrard eRHRR LR & QBN patf 38, &ch of which
corresponds to a contact area 36 and communicates therewith by way of a conductive
element 37 that extends between contact pad 38 and contact area 36.
The material from which substrate element 30 is formed preferably has a
30 coefficient of thermal expansion that is similar to or substantially the same as those of
the materials of tape 20 and semiconductor die 10. For example, a substrate element 30

formed from silicon would have a similar coefficient of thermal expansion to those of a



substrate elenent strip 3 "', may be positioned adjacent and secured to a
backside 31 "' of substrate elenent strip 3 "' 15 A sem conductor die 10
may be aligned with each substrate el enent 30"' forned on substrate el errent
strip 3 "', as shown in FIG 8A, and secured to substrate element 3 0 "' b
way of tape 20 "', as illustrated in FIG _8B . \Wen seni conduc26/038088 10
are properly positioned, upon securi ng se%n conductor dice 10 to tape 20 "'
and, thus, to_ substrate el emagt stri ', .bond pads 14 on

ea
seni conduct d?oba ertape @ and 3 gliean szontqmwahdw@. N%‘Iﬁ*‘é‘ﬁ‘ﬁoﬁb%@a@%‘ﬁ thag

of tape 20" I alaTeIMsle) _pf the
correspondi ng )z%b%?é? gé:be{c%r%te%r%%% %%d %%rsg%%%tl on& 2 3135?%{12% FR | G 8C,
di screte condmntanml;&ﬂn&iﬁemagxbauMytotfermwbmdtemtemmsecured to term nal s

38"' on surface 32"' qf each substrate el errent 30"' to facilitate
connection of eacWhigHerdraviees demehipb Séraéeeemﬁti@%bg ran IQENOSeYy st r at e, _
such as § Zﬁn&h &YFthe Q@sfﬂrm% 1%8 n?a?%‘ié%% REME eQ:ﬂh'%et %%erglﬁ}és%ﬁth] @fierknOWN i N
the art. D|scre e conductive al conpris or exanple, balls,
bunps, pill| aypes afalibsmrase elementt hmlucﬁhg,umthuueﬁnﬁt@ﬂiasre@tﬁer omrieneubstragor e et al s
(e.g., solder, gold, etc.), conductive epoxies, conductor-filled epoxies,

or z-axis ccﬂIﬁW? ve el astoners. Once each sem conductor die 10 and its
correspondi ng subst I dto
each ot her and pg@ kfégﬁ‘gg %ésggﬁwals %%’ %(ﬁrg% @?&@dﬁ%@g\fe tlocd ﬁée{crugé)mleo chff

reference t cachivédurfaded.l oaderaQEﬁHucnﬂCdfaQ@Sndmyfabe3separbatr@ué et 80l Wheh2
26/ 03/ 2003 from one anqgt her by known techni ques, such as by use of a wafer
saw or dPherspiconducgtor disvif, tape @Heanétrsvbstme elnwent 10 a5e pEansHy PREHERdaRlE Ve f

of mat o al " Bey eanagh A5hA Rttt SRRERARTer METE o upOR dRaRL BRI AL |

encapsul ant dmh[m"l(ahncﬁealgﬁwspau@ 34ed>festubstﬁiwelsmahﬂ3qoort| on of active surface
11 of sem conductor die 10, is preferred, the coefficient of thermnal

expansi on of tapeApghqwn @Jﬁ@t éﬁt P’BISIQ'? at‘ﬁ86§)§ﬁ’é’t &4 fymedithiopgh tapg @0gwdt o t he

ff t |1
Cnauced mecram B B 8BR ML # paf ByeRTONEhO Shfer biotel P BELTY. Y
or strudsur esjni¢dndtictol tie 10e mamtabgd howevdd, feivh&ogd 25006 0Gslops attbmdy of

sem conductor die 10 will be ninim zed. If substrate el ement 30 is al so
formed from RaypPpdamowter periRheer hef whitste BlsTENG Gubst anti al |y the same or a
simlar enough co of | S ctor die
To ¢t her mal 1y nac Ay teuliOF R0, B6830° b BenyBhe AR BB P! 0

further m nipropety pds&no%leﬂmmtbmehmstﬁgcundged&s@td orid andtiepnd furs  many
specifics, these should not be construed as |ljmting the scoge of the
present i nvessahly Ipeachbepdpyd 44 ofsemicendugtor die k) may I’Q)?I§Ct8f531 seaneskashiol ar y

embodi ot . v dthdspbiding GBEE sREBRUIBM A kR 30" USHLR TRIG DS aleig o

whi ch do not Irit or sc esent 1 nventi

Feat ures ft%ﬂdhﬁeflﬁrﬂa&ngeéﬁtbdtuhgmhmtmdme amdhetyxeschlmerﬂqnbsuaatasm The 20
scope of the_invention |s therefore, indicated and limted only by the

appended cl ailliraediwirabphd ply tapesgtanatedbangd (. PaflRepirqUifA AT BIRTMASTIBRSESI ng

d I
oS L2t o2n b AR R onf B B s PRI SRR, WIGTMSTAA O
are to be endftapenld hikosdaihg 34 oﬂs&bst%é a%am thﬁb)k/&)dﬂﬁ%tres;&cﬁbcaém@fl s: A

sem conduct or devi ce package, ”P“ Si
25  intermediate conductlve elemen 40 to bond pad 14 and to contact area 36, as known in

the art.

Since slot 24 and opening 34 extend beyond outer periphery 15 of
semiconductor die 10, as shown in FIG. 1A, apparatus that form or position
intermediate conductive elements 40, such as a wire bonding capillary, may better access

30  bond pads 14 located at or near outer periphery 15.
Turning now to FIG. 4, a coverlay 42, which may comprise tape or another

substantially planar member, one side of which is coated with adhesive material, is



a sem conductor die with a plurality of bond pads arranged on an active
surface thereof; 5 a tape positioned over said active surface, said tape
including at | east one slot forned therethrough, each of said plurality of
bond pads bei ng exposed through said slot, at |east one end of said slot
ext endi ng beyond an outer periphery of said senmiconductor die; 26/08(4¥)3r at e
el ement positioned over said tape opposi t® said semi conductor die, said 10
substrate el ement includin plurality of contact areas, each contact area

a
of said pl urhgsitiopeden ﬁ@qu@%dmguw@raw edeynent 38d Whileseoverlgs 44 mpy e9vest bond

ads and el e ' | ¥i..CONA e | di
(F:)o nducti ve eﬁ%é%%% l“?’ %}?ﬁ gnglgg g%rg?ge :3 E’r %‘ﬁt&ﬂa?g%{eeﬁ?éﬂsy? Ju(l)) E‘g‘“%%‘g %?)?2% c'}pgf;lﬁl% 3 L‘tafguf'1 ough
sai d substr ghRrfédiRRbndittive biesRfd 40ithdt extnd thlo@fh 6persiipl 3.t @ORrla§ AR Gnay
substrate el enent further including a 15 contact pad in conmmunication wth

each cont actbealighedwith surdaqsl 3l rhy knoyngiroeassasaoe segueedsthipsetavay kopwa in the art.
substantial Iy | ateral |y extendi ng conductiye.trace; . and . .a _qguanti of
encapeul dnt Thdare w B ARy PRl iRoR N ehfar¥mo: of
sai d tape anbd SdhGudhcd ﬂaéﬂce%eerw?eﬂiiélﬁpanféﬁh&dbi&my%f%keﬂﬂiﬂa_ta 20 2.
The sem conduct or device c[)acka e of claimI, wherein said plurality of bond

pads is arr gmgssuressgbsitivgadhghivg thar wilbwithstandothg candidensrofisubsegien pedcessss d
active surface of said sem co tor ie. ~3...The sepi.c uct.or  devi.ce
package of oy i ustdan SRS Coey 2 Bl Min S FRURRHARRE I SR ng
a coeffici enp Jaf ifréRildFRies OX RGpIAMAALIS] Gf Suffacd D1 8f B&EAte elefidht 3, shélfdsms
expansi on of a material of said sem conductor die. 4. The sem conduct or

devi ce géckappstiofs of intermaliatoisendsictive elementa B thatextead enenrmurthess3 hansbedatacti ent
of thermal exganfé'lon sém’ | ar t:} said coefficient of thermal 30 expansion of
said mat eri aloOF SQFHCL QSN dt or die.  26/03/2003 -14 5. The

sem conduct or devpfg RAGHADS2 Ris BekR kdbuled t0NAFREIS 0O NbARAS elefefited (Harkdl Ot
formed through said tape extend bg&/iond said outer periphery of said

sem conduct oevediopenifig 34 therenfsiatermediate spoductize clemepts dRageatdrast pattigilyl |
sen conduct PTG SRETES U Ge KB Er sTamRdRRRD o5 43 o e st B
east Omg o P ey T e Roctor
devi ce packaepenig 34 esinosits taph 89 nieroedistesanbictiae elemientydfitare oonsainesbly
silicon. coverlay 42. In addition, with the exception of the exposed ends 25, 26 (FIG. 1A) of

slot 24 that are located outside the periphery 15 of semiconductor device 10,

intermediate conductive elements 40 are also partially contained by semiconductor

20  device 10.

As depicted in FIG. 4, coverlay 42 includes a single, substantially planar layer of
material. Alternatively, as shown in FIG. 4A, a variation of coverlay 42’ includes two
layers 42a’ and 42b’, one layer 42a’ of which is substantially continuous, while the other
layer 42b’ includes an aperture 43’ therethrough. When layers 42a’ and 42b’ are

25  secured to one another, aperture 43’ forms a recess 44’ within a surface of coverlay 42'.
Aperture 43" and recess 44’ formed thereby are located to receive the portions of
intermediate conductive elements 40 that extend over surface 31 of substrate element 30
upon placement of coverlay 42 on surface 31. Preferably, when coverlay 42’ is secured
to surface 31, coverlay 42’ does not contact any portion of intermediate conductive

30 elements 40, thereby subsequently facilitating the substantially complete encapsulation of

intermediate conductive elements 40,



15 9. The sem conductor device package of claim1l, wherein said quantity of
encapsul ant material substantially encapsul ates each internediate
conductive el enent. 10. The sem conduct or devi ce package of claim9,
wherein said quantity of encapsul ant material protrudes above a major plane
of an exposed surface of said 20 substrate el enent opposite sa26f03/2003

seni conductor die. 11. The seni conduct or-18evi ce package of claim1, wherein
said substrate el enent includes a recessed area adjacent said at |east one
openi ng, each conbligfnatiiedneans by athichintgrragdiaty cenductive elemenis 48 eaydieng | ocat ed

within sal d feeesafd iefed 201 dbsed NS EMGORINELRT AR LFRIQARkAGEOT Clai m

. S
11, wherein sal capsu mat al'ly S sald recessed

area. 13. THRustRMEsGQOAGHLGO £1QibsEfte RREEATS0 Ofhatingy be dsbd iHRARKIRIS afi@i d
quantity of 30 encapsul ant material substantially encapsul ates each said

i nt er medi at eemmondastpydevisedtaskages inconporatggteschongs of the pressniapentionddct or

devi ce packa of , ¢l ad 2 ereipn.sald quantity of encapsul.-ant materi al
doss ot Sext BraLLbettanprs SeBEfom: B hricte® R AL SO b e o
sai d substr ajRnipkaFeNRecsddared BS”, SAMHIS MRHCORduHOY bfels PECKRISCHId, & ai m 1,
further conprising a coverlay positioned on a surface of said substrate

el ement oppmsinfigured iteiracaive thespartionsonfantermediaip sorductivg ¢lomewsy 49 ithay extend east

said at | east one.openi.ng through sai ubstrate el enment. 10 ., JIhe.

e conduct P RRUTE Shac PebU gR by RaPl et e B sudiee 10u Bibetes
recessed ar ga r¥feteitto WG B, B1a¢ Be sétueddDBuAhe TIONEUabitiite EbRBMIBO “ivGithout
contained. 17. The sem conductor devi ce package of claim 15, wherein said

cover | ayl0i s spbstaatially eanteetingintermediatecanductive glementai4dh an adhesi ve nateri al .

e o g R e e St

sem conduct Ofenfidnde&oPdieagRd Fhe Slpakdd éids 28NET 6ff dotAtbAfRdd Maslizhhpeszo d
substrate el ement are exposed through or beyond said coverlay. 20. The

seni conduct dicitdgupwardo désizgyen efcapsulanpdibperser nagdle SOprtyps knpwil wdheas, a
conductive esluﬁgﬁg,t Kno rnotty;r)éJ gf (ﬂglegtrrig @nc?atps&lgr?tsntlatgr?aq%Z Cr)rf1ay %. ir(étr(():é)urg;tecell fo Q%g 24
15 oftape and opening 34 of substrate element 30 through an exposed end 25 of slot 24.
As encapsulant material is being introduced into slot 24, air within stot 24 is displaced
through the other end 26 thereof. In addition to containing encapsulant material 52
within slot 24 and opening 34, coverlay 42 also laterally confines encapsulant material
52 over surface 31 of substrate element 30. Preferably, when slot 24 and opening 34 are
20  substantially filled with encapsulant material 52, encapsulant material 52 substantially
encapsulates intermediate conductive elements 40,

Once slot 24 and opening 34 are substantially completely filled with encapsulant
material 52, encapsulant material 52 may be permitted to harden, if a thermoplastic
resin, or known processes may be employed to cure or set other types of encapsulant

25  materials 52 (e.g., by application of heat and/or pressure to thermoset resins, by
exposure of photoimageable polymer encapsulant materials to an appropriate
wavelength of radiation, or by use of an appropriate catalyst for other types of
materials). Together, encapsulant material 52 and tape 20 substantially encapsulate
active surface 11 of semiconductor device 10 and fill the gap between active surface 11

30  and surface 32 of substrate element 30.

Once encapsulant material 52 has hardened, all or a portion of coverlay 42, 42'

may be removed from substrate element 30, 30" so as to expose at least contact



25 21. A sem conductor device assenbly, conprising: a sem conductor die
with at | east one bond pad on an active surface thereof; a tape secured to
said active surface, said tape including a slot forned therethrough with
said at | east one bond pad bei ng exposed through said slot, at |east one
end of 30 said slot extending beyond an outer periphery of sai @/03/2003

sem conduct or die; and -16 26/ 03/ 2003 dlsubstrate el enent posi ti oned over

said sem conductor die opposite said tape fromsaid sem conductor die, said
substrat e elmdeds, 3Ihdhereotngs depidtedintFlGise7 ol raind §Bf endvisdmtanenpstableough

t hrough whi ch sai t lL.east ope d pad is exposed. 5 22. The assenbly of
claim 21, Mgﬂﬁoﬁgggpﬁd%vé?ﬁ%agﬁﬁf%gr’ igi‘e I ncl udes a plurality of bond pads

arranged subst ant Aghlténhtiveanéthyd ﬁir%&a@iﬁmﬁ@indﬁ&g} 8iBe 26 iP@icdrdatd WRh
surface. 23 . The assenbly of claim 21, erein said tape has a simlar

coef f ci ent tefchirgstof herpreseak paertionn whishanvnbess thesernf sobfstrateeelement sijpardsi, on

ubstrat 8 o CHERT "G e el of O ERSial oot bRl ety o

coefficient 9khdremEGsesRanggBn of said sem conductor die. 15 25. The
assenbly of claim 21, wherein two ends of said slot extend beyond said
out er periphery ofs shveh iwditGe 8Adeashenbsitate eleBent BRE efsybstisity element] stiip3 21,

wherein said at ,| east one end. of, said slot 20 receives encapsul ant, ,,

mat er a1 - 2yl S orafe g4 oonsd (el ps VE S P ARREBALY of

sai d slot isyRRInbd 8AAGuSRcD "t 6f JuBStrdte eRARNE 3B Pr&BMaRS ni% 3@1"rgnfir om
said slot while an encapsul ant material is being introduced at least into a

vol ume déf i needitdsy padsi I8 "s¢wrespomting toeandtih eomoiuneaticrawih comadirmaeas 388. The
SRICPIIEEG VINCIE R SR TR = VR
therethrough, each slot 24" corresponding to an opening of a substrate element 30" of
substrate element strip 3", may be positioned adjacent and secured to a backside 31" of
substrate element strip 3.
15 A semiconductor die 10 may be aligned with each substrate element 30" formed
on substrate element strip 3", as shown in FIG. 8A, and secured to substrate element
30" by way of tape 20" as illustrated in FIG. 8B. When semiconductor dice 10 are
properly positioned, upon securing semiconductor dice 10 to tape 20" and, thus, to
substrate element strip 3”, bond pads 14 on each semiconductor die 10 are exposed
20  through their corresponding slot 24" of tape 20", as well as through their
corresponding opening 34" of the corresponding substrate element 30
In addition, as depicted in FIG. 8C, discrete conductive elements 2 may be
formed on or secured to terminals 38" on surface 32" of each substrate element 30" to
facilitate connection of each substrate element 30" to a higher level substrate, such as a
25  circuit board, or to another semiconductor device, as known in the art. Discrete
conductive elements 2 may comprise, for example, balls, bumps, pillars, columns, or
other structures formed from one or more metals (e.g., solder, gold, etc.), conductive
epoxies, conductor-filled epoxies, or z-axis conductive elastomers.
Once each semiconductor die 10 and its corresponding substrate element 30
30 have been electrically connected to each other and packaged, such as by the processes

disclosed herein in reference to FIGs. 3-6, adjacent packages may be separated severed



30 29. The assenbly of claim 21, wherein said substrate el enent includes a
recessed area fornmed adjacent said at | east one opening in a surface of
said substrate el enment | ocated opposite said tape. -17 26/03/2003 30. The
assenbly of claim 29, wherein said substrate el enent includes at |east one
contact area corresponding to said at |east one bond pad of salk6/03/2003

sem conductor die. 5 31. The assenbly of -l&rai m 30, wherein said at |east
one contact area is located within said recessed area. 32. The assenbly of
clai m 31, wH&pmione gagther bycknoyayteahniques cueh geby usefarwaltr 9w efrpthervdsenddi at e
conducti ve Gi%n%%%tﬁ??r& ext ends between said at | east one bond pad 10 and
said at | east one contact area. 33. The assenbly of claim2l, wherein said

substrat e el ement]nith€ illug@stedembedificnBne tikoiRvétive aémidotidiRtoraievice paekags, t o
said at | east one bond pad of said sem conductor die and at | east one

contact pad fiene &9 eemprivesthewaptity efamatemal ietwees spwicapduptorn die 9 apthaubsbpeact

"t or modat coRBmban, LS bR dlerl S 55 BB R oar R R8s one

bond pad to s@fabe &1 of &asitoretos ARALC LIS igpreferred Othd 2oeffibienesfahélay of claim
34, wherein said at | east one internedi ate conductive el enent extends

t hr ough sai dexpragionef tgpe 80 issybstantiplly shedsage ds s similgh enanghnip the esrefliciang of

substrate el nt, . 6. . I i e rt her ising a
coverlay di s%g}sar%aé eééa%g%glﬂf g%%ﬁ%@%%i% g(ElthéE% ﬁ‘g{%ﬁﬂ& l%éw"}éﬁ{i 9156%%'2&?%“??1% her
surface thergef, bpadjatérn@erndly asiShitch Blyerstor REuctisyithaowil hedapphRedtd | oned

over said at |east one opening fornmed through said substrate el ement. 30

37. The l&ssepaskggeduringaiperation ofperpisprdustar die By will bgminiraizedi ol substistessed

26/ 03 2003 aHE oG OGS BRRIGR Aot ot B eERR B ER ity s e

configured ter 4 Sfflhvéhodgh ebdfficiontdf tidrmaPédandifietd thitsMeMicaheutondecdi ve
el enent electrically connecting said at |east one bond pad of said

seni conduct othegmallytinduged srechanicah steessesrpnpaskageas @ ',¢%" will be further minimized.

15 Although the foregoing description contains many specifics, these should not be
construed as limiting the scope of the present invention, but merely as providing
illustrations of some exemplary embodiments. Similarly, other embodiments of the
invention may be devised which do not depart from the spirit or scope of the present
invention. Features from different embodiments may be employed in combination. The

20  scope of the invention is, therefore, indicated and limited only by the appended claims
and their legal equivalents, rather than by the foregoing description. All additions,
deletions, and modifications to the invention, as disclosed herein, which fall within the

meaning and scope of the claims are to be embraced thereby.



said substrate el ement adjacent said at | east one opening forned

t heret hrough. 5 39. The assenbly of claim 36, wherein said coverlay, said
at | east one opening formed through said substrate el enent, said sl ot
formed through said tape, and said sem conductor die together forma
receptacle. 10 40. The assenbly of claimg9, wherein said recepf/83/2003t

| east partially contains a quantity of encapsul ant material. 41. A nethod
for packaging at |east an active surf a sem conductor die,
conprising: 15 positioning a tape over The gCtI ve surface so that at |east
one bond pagyrapistdkemedis: ve surface i s exposed through a slot fornmed through
said tape and at | east one end of said slot extends beyond an outer
periphery of thelseni dotethicandnctar devipropickigsnicorgpasiegibst rat e el enent over

d h. d
oe opent not bl Bl it 4TS0S o PARL PRR arBnEe AT S nt e e eteRRL o
slot, sajd gubstpodkien&l V8 RhidiIa0GYiAbe %sudlta?eﬁhclaa@gfa@wawde\éfot%med

correspondlng to said at | east one bond p el ectrrcally connecting said
at | east one bonthepﬁblromgh,seamhwﬁsald pbsahtwqgm\drmds:bemgemczsad thposglt saichi ng a

I f bst I t t b |
Cover o3 d at 1 oABE SRSCANERIAGE P RSk O EPA R ERT AN SUIRE PPAREPERERL - anc

25 introducing eghqﬁg&&{jl@{grd;@terl al through said at |east one end into a
receptacle forned by said coverlay, said at |east one opening, said slat,
and said s earswistrdtecdlgmerd ipesifipwet aver ealéitap@ropppgwatdesetm@mlamocdwdsmd or die

froms dta The, net hod, of clai m.41,. wh in sai itioni ai d
Lape. odlfbri cos SBSHAGHSRIGCbinE s RuRUE LSRG rERS drth A aRRA G
simlar coeffici Eﬂ}alﬂ?{r cbii& Hﬁ&mg&p@w dt&‘sﬁndgﬂﬂiaﬁﬂg‘ﬁf%%d Bdsteﬂﬂr el
expansi on of the" seni conduct or die. - 26/ 03/ 2003 43 T e nmet hod of

cl ai m 42, wher ei splestaicallypaginedtechtherets by dvag@lﬁgn nmrmeéiaemmduotnmlemeu that
pOSI tioni ng over

b "t her mal —expanSr T8 ENA BtTeAPERICE STEN SPALED b aniapets Spmnand * "
sem conduct or di gligned with said slot of said tape, said substrate element further including a
15 contact pad in communication with each contact area of said plurality of contact
areas by way of a substantially laterally extending conductive trace; and
a quantity of et}capsulant material substantially filling a volume defined by said slot of

said tape and said at least one opening of said substrate element.

20 2. The semiconductor device package of claim 1, wherein said plurality of
bond pads is arranged substantially linearly along a central region of said active surface

of said semiconductor. die.

3. The semiconductor device package of claim 1, wherein said tape is
25  formed from a material having a coefficient of thermal expansion similar to a coefficient

of thermal expansion of a material of said semiconductor die.

4, The semiconductor device package of claim 3, wherein said substrate
element has a coefficient of thermal expansion similar to said coefficient of thermal

30  expansion of said material of said semiconductor die.



5 44. The nethod of claim43, wherein said positioning said substrate

el ement conprises positioning a substrate el enment conprising silicon over
said tape. 45. The nethod of claim4l, wherein said positioning said tape
conprises orienting said slot with another end thereof extendia% | ateral ly
beyond said outer 10 periphery of the segiconductor die. 46. THO0RE0R8d of
claim4l, further including securing saiad™“tape to the active surface of the
sem conductor die, 15 47. The t hod of claim46, wherein, said securing
conpri ses adheri n sai EhespueonguetAEderies RAskagsatalaim Lamherpinbosh eRdIORIAG | ai m

41, wherein ifS’rnRe‘?l I aTa] I . : .S @%' I.oni ng
at | east oneSﬁg an .Sth{dé‘ggéggrt ét%In t%“?%&é‘?%%{u@gf é%{pzlgly\}g*rﬁlg% tg%%c?&zo
49. The nethdie of claim4l, wherein said positioning said substrate el enent
conprises positioning over said tape a substrate el enent conprising a

recessed area adjacent said at | east one opening and including therein said

at least sone coni@ct afifendniliof BETBHIRk: T Ake O8] @012 ¢

i ntroducing conprises Introducing a portion of sald gquantl encapsul ant
mat eri al i ntagdhedvelly seeaededaidneiveslirfaddief sakl fendcaalductoadien ahd to vdi¢ sebstramai d
el ectrically connecting conprises connecting at |east one internediate
conductive @MYt between said at | east one bond 30 pad and said at |east
one contact area. -20 26/ 03/ 2003 52. The nethod of claim51, wherein said
connecting said at |east one internediate conductive el ement conprises wire
bondi ng. 53. The Tret hdtheddentdonidaetdi devideepazkigesefiothiman ndetdimgidaibdtrate | east
one 5 internedi ate conductive el enent conprises extending said at | east one
i nt er medPat ecleropy Gempyigesat leattnetoh pp injerpesar gnd p Sartiey puRstatehr ough sai d t ape
and said at | east one opening fornmed through said substrate el enent. 54.
The nethod of claim4l, wherein said positioning said coverlay 10 conprises
posi tioning over &ai d Bhdsehiicdnduebedente packapecsflobiimi In elhetbimgidsubeneesed
area alignable over said at | east one opening and over internediate
conduct i ve edlenenicempnsesicA® t hr ough said at | east one opening. 55 The
met hod of claim4l, further including securing said substrate el enent

15 9. The semiconductor device package of claim 1, wherein said quantity of

encapsulant material substantially encapsulates each intermediate conductive element.

10.  The semiconductor device package of claim 9, wherein said quantity of
encapsulant material protrudes above a major plane of an exposed surface of said

20  substrate element opposite said semiconductor die.

11.  The semiconductor device package of claim 1, wherein said substrate
element includes a recessed area adjacent said at least one opening, each contact area of
said plurality of contact areas being located within said recessed area.

25
12.  The semiconductor device package of claim 11, wherein said encapsulant

material substantially fills said recessed area.

13, The semiconductor device package of claim 12, wherein said quantity of
30 encapsulant material substantially encapsulates each said intermediate conductive

element,



15 to said tape. 56. The nethod of claim55, wherein said securing

conpri ses adhesively securing said substrate elenent to said tape. 20 57.
The net hod of claim4l, further including securing said coverlay to said
substrate elenent. 58. The nethod of claim57, wherein said securing
conprises securing said coverlay to said substrate el ement witR6A35W3sure
sensitive adhesive. 25 59. The nethod of-18fai m 58, wherein said securi ng
conpri ses rem)vabl%] securing said coverlay to said substrate el enent. 60.
The method of cl al4m 41Theseanceandueiar devien paskers fFlawnss Mhersinssaiskquantity0fl y 30
filling sai thr ' . ' . i ng
formed thr ogedl%&p%glla Pég%g? 1r a egHe %xr%rgdn Su\i/)mgt? ﬁ“"‘?g%?%{d‘gan‘?‘ﬂ"ks%? ¢ 8{?1%{;%)(3% ézynt

mat eri al . sufface26f AR BN Batb tlembhe nmet hod of claim 41, wherein said

i ntroduci ng conprises substantially encapsul ating at | east one internedi ate
conductive el enent electrically connecting said at | east one bond pad to
said at l.east one contact area. T th cl.al erein said
positioning said %ngerft%se@%ﬁ%lppgtgga?v&%aﬁgg%e &gcclzq%tla(l@qué, r#%%‘?ﬁ%?%& said

sl ot and saigbvaflay gionod On QREIThcS sidtsQbstratbtleemdpposite dakPbe Al bond pad
is located. 10 63. A nethod for preparing a seni conductor die for

packagi ng, cewpHayssubgtantipdlyicovertigray least @pgatdwt opg opening thequgh seidsubsitatd ace

of the sem C(fnduc%tor die, said tape including a slot through which at | east
one bond paae?fﬂeqhe active surface of the sem conductor die is exposed, at

| east a portion of said slot extending laterally beyond an outer periphery
of the sem conductor die; 15 positioning a substrate el enent over said tape
with at I0east onel@®penthgsemieanductondeiemparkgr efimrims it avhereamasnid cayerlay

| ocated at least.partially over..said. slot:-. and itionin coverlay over
sai d subst r SORIBREHCETSY e STORT blich s LR e RRRIGORATEE BrERt Sen o,

sai d cover | agpnddibd at eral edges of said at | east one opening and said sl ot
form ng a receptacle. 20

17.  The semiconductor device package of claim 15, wherein said coverlay is

15  secured to said substrate element with an adhesive material.

18.  The semiconductor device package of claim 17, wherein said adhesive

material comprises a pressure sensitive adhesive material.

20 19.  The semiconductor device package of claim 15, wherein contact pads of

said substrate element are exposed through or beyond said coverlay.

20. The semiconductor device package of claim 1, further comprising
discrete conductive elements protruding from at least some of said contact pads.
25
21. A semiconductor device assembly, comprising:
a semiconductor die with at least one bond pad on an active surface thereof;
a tape secured to said active surface, said tape including a slot formed therethrough with
said at least one bond pad being exposed through said slot, at least one end of

30 said slot extending beyond an outer periphery of said semiconductor die; and



64. The nethod of claim63, further conprising electrically connecting said
at | east one bond pad to at | east one conductive area | ocated on a surface
of said substrate el enent opposite said tape, proximate said at | east one
opening. 25 65. The method of claim®64, wherein said electricall

connecting conprises connecting at |east one internediate cond@é/%(l)ﬂmé)%

el ement between said at | east one bond pd€#-and said at |east one contact
area. 66. The nethod of claim 65, wherein said connecting said at |east one
30 i nt er mediasubstcase dleotent/posgionnd overceidrensandpator dieoppogtesaidtape fromasid one

i nternedi ate conductive el epent.at .l east partially within said .slat and

sai d at | east  onceOpaHgor e, s ippEap slsinbinctugihs Bt leaboar Speeins firrd,

wherein said IOOS't%bl%ﬂh&gglﬁt%&gh%ﬁc}%%ﬁﬂ)ét'@ﬁ%oH@l%x{d P8 BxpdsbdPe having a
coefficient of thermal expansiion simlar to a coei~cient "of thermnal

expansion of the sem conductor die. 5 68. The nethod of claim67, wherein

sai d posi_tioning said substrate elene conprises positioning. over said
tape a sdbst rate 'emaﬁlfe ??éwal?ﬁj Og(:l@'(%_ Liv&l?egaf‘ Y SF'ﬁE?P Ct@%ﬁ%ﬁ@i{‘gﬁs &imlar
to said Coefﬁlhx‘&li@fﬁf t3hd bﬂd“é Mng@%ﬁﬁi@&hﬂﬁlyqfneéﬁbea@ﬁ%m CONEH edidn S8 Rid KAvd he
met hod of claim 63, wherein sard positioning said tape conprises 10

posi tioni ng sfiade.t ape with at | east two regions of said slot extending

| aterally beyond said outer periphery of the sem conductor die. 70. The
met hod of claim 63, further conprising securing said tape to the active

surface of the Seiﬁ.conﬁh@&s@émﬂg%f cthitn 21 wild?6in ¥RHRASE 106 aGlrldNcéOmiciehese! n

sai d securing conprises adhesiVely securing sald tape to the active surface
of the dé&nm ctheohed expandioe to T 2oeflibientnefitherchabéxpahsiompbid substrate eleswing
positioning said substrate el enment 20 conprises positioning over said tape
a substrate elenent including a recessed area adjacent at |east a portion

of an edge of saishat TRAMeRRG oPRRIM PY, wRabiHl s&il sLb@Ste ABReMIAL AsimiBr€a
being located within said receSsed area. 73. The nethod of claim63 wherein
sai d posi ti oceffirientiofitteubaltexpamsionl tesmidtcoefficient of thermal expansion of said
semiconductor die.
15
25.  The assembly of claim 21, wherein two ends of said slot extend beyond

said outer periphery of said semiconductor die.

26.  The assembly of claim 21, wherein said at least one end of said slot

20  receives encapsulant material.

27.  The assembly of claim 26, wherein one of said two ends of said slot is
positioned so as to facilitate the displacement of air from said slot while an encapsulant
material is being introduced at least into a volume defined by said slot from the other of

25  said two ends.

28.  The assembly of claim 21, wherein said substrate element comprises at

least one of an interposer, and a carrier substrate.

30 29.  The assembly of claim 21, wherein said substrate element includes a
recessed area formed adjacent said at least one opening in a surface of said substrate

element located opposite said tape.



25 conprises positioning over said tape a substrate el enent conprising at

| east one of an interposer and a carrier substrate. 74. The nethod of claim
63 further conprising securing said substrate elenent to said tape. 30 75.
The met hod of claim 74 wherein said securing conprises adhesively securing
said substrate el ement to said tape. -23 26/03/2003 76. The 36126 08¢
claim63 wherein said positioning said cdver| ay conprises positioning over
sai d substrate el enent _a coverl a¥ conprising a recess fornmed therein, said
recess bei ng posiid onekhesassembly @ @l@wﬁ%i@ﬁ@nwdﬁu@%ﬁa& Jement decludes ét openi ng

77, "The. et o B SRk Rha oAl i SpP RRUSATR pRLL il Bho R0

sai d substrafie el enment. 78. The nethod of claim 77 wherein said securing
conpri ses adhesively 10 securing said coverlay to said substrate el enent,
79. The nethod of claim 77, wherein said securing conprises renovably

securing.said coverl ayt o said substrate el enent,. .

R0t Aa R A A A il AR sl SRRt T Suar AR ERY ket ong captasia RS

i ng| 8TXc located within said recessed area.

"%' T) X) z) ) | wnmhc”™Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]c
aJ cal calcalcRa] ca]ca]ca]ca]ca]ca]calc<alcalcal!)))**z*+,Y,, -

S\--.(.{..(/vlIO 0: F22 2 sni C . c cal ca
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n8SNaHH} xsni d_Z] ] %:%l] Cajl‘g%jl%gnrle}g]og gﬁahnéflg,a?gg?rc%ojm(par]shng]aé (lsﬁacszta gt e{]ltgg]’%déﬁtg ajcalc
a] ca] ca] ca] cedrfaater] darhdint kleetrical cednmadting! saldcHtibeibedtie bond pad to said at least one
$}xsni d_Z]]ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca] ca]ca]ca]ca]ca]ca]ca]ca]calc
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f | RCE} xsni d_&duefiveedlengnt sxieadcthranghsaldsit of paid fang) and said]|at iepstaqneaipenipg a] cal
ca] ca] ca]cal calc calcalcalcalcajcalE f)r(t!W

f | RCE} xsni d_gﬁa&cg%uﬁgl}rq:tg}eﬁegle g] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca}?yl0%& ()-Ls10%& ()-'f 109%& ()-f
109%& ()-!Pf 10%& ()-f 10%& ()-FdkzX6! X9 "10%& ()-s!N9 "10%& ()-s k9
"109R#2&5 ) - s! p9 @109 heagspmbly.of claim @dgfugther camprigeomeavRERY éhqused ona
ijklmuj @ X 1Q% &

=109 () - &69° %{ %%u{i_ _SL@??%{%&%%G_D{ BEE(@H 3hother %Lbrt:aacf thereof positioned adjacent

said tape, said coverlay positioned over said at least one opening formed through said

substrate element.

30 37.  The assembly of claim 36, wherein said coverlay includes a recessed area

configured to communicate with said at least one opening.
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##1096&' ()-te2. A" | s #1009 () f#100B8 ()-la . ,
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1"10% "] & (said at least one bond pad of said semiconductor die to a contact area on a surface of
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(. {..(/vlIdEuUVI@, 10%& ()-*109%& ()-)410%& ()-L'f ,

10968&' () - Syderarefprmeraharish said syt alerpenyy@islot formed through said tape, and

igﬁgg 8;g#%%ﬁ“‘%‘%“@@ﬁ%é@?@%ﬁﬂ55%5%18@10%& ()- 1094 ()- 105 105

105; F1096& () -s91096& () - &7f #1096& () - 22?333 4] 4dEbC@
1098 () -sy! 10948 ()-f-10%4& ()-f, 10%& ()-f ,
109448 ()10, 109448 (4Q.] 448kssseubiy ctdrmAR: wherein saidsngeepiacteray dgagt partigllyoosie () - @

| 109%4&' ()-f 109%& () -6l.667: 7s77d #1004 () - SF" ml0%&' () -y

109 ()-!10%}33@%4@?%&%?‘5%?352%8’0 t"tl‘ - 7798K88890dEDC@/ 10%48: () - - MLO%HS!
()-S,, 10948 ()-*-10%4& ()-9' 10%4&' ()- SYL0%& ()-%u99% ~: :; :: dE:/ 10H
10HL910%4&' () - &7: 10%4& () - &g 10%4& ()-14g 10%& ()- y2S 10%& ()-f

1: 10948 ()-: ;) ; ; <&K>l J4&: methogdfor packaging at least an active surface of a semiconductor die,
10H\ & 109 " & ()= | X&' 100Rk2K& () -1, & 109" & ()-! X&' 100Rr 2r& ()-1910% " & () -
10HK>??A5BCOZ X I8101\ & #1096NBME ()-s!\ & #10% " & ()-S! Y&

#10%6" S'1§ ( )E%@sitfo%jriﬁwmbér)thé Sative s0rfece(sb-that&s #431096e bond'pad oPthe active

E! E' E#E' E2EEEUV7 10! f sml0%H& () -f: ! 10%44& () -$10%4& () - 10%4& ()- 10]"]"
10]"1" surface is exposed through a slot formed through said tape and at least one ‘en
of said slot extends beyond an outer periphery of the semiconductor die;
positioning a substrate element over said tape so that said at least one bond pad is
exposed through at least one opening formed through said substrate element and
20 aligned with said slot, said substrate element including at least one conductive
area corresponding to said at least one bond pad;
electrically connecting said at least one bond pad to said at least one conductive area;
positioning a coverlay on an exposed surface of said substrate element to substantially
cover said at least one opening formed through said substrate element; and
25  introducing encapsulant material through said at least one end into a receptacle formed

by said coverlay, said at least one opening, said slot, and said semiconductor die

from a location opposite the semiconductor die from said tape.

42.  The method of claim 41, wherein said positioning said tape comprises
30 positioning over the semiconductor die a tape having a similar coefficient of thermal

expansion to a coefficient of thermal expansion of the semiconductor die.
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46.  The method of claim 41, further including securing said tape to the active

surface of the semiconductor die.

15 47.  The method of claim 46, wherein said securing comprises adhering said

tape to the active surface.

48.  The method of claim 41, wherein said positioning said substrate element

comprises positioning at least one of an interposer and a carrier substrate over said tape.

20
49.  The method of claim 41, wherein said positioning said substrate element
comprises positioning over said tape a substrate element comprising a recessed area
adjacent said at least one opening and including therein said at least one contact area.
25 50.  The method of claim 49, wherejn said introducing comprises introducing

a portion of said quantity of encapsulant material into said recessed area

51.  The method of claim 41, wherein said electrically connecting comprises
connecting at least one intermediate conductive element between said at least one bond

30 pad and said at least one contact area.
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conductive element through said slot formed through said tape and said at least one

opening formed through said substrate element.

54.  The method of claim 41, wherein said positioning said coverlay
10  comprises positioning over said substrate element a coverlay including a recessed area
alignable over said at least one opening and over intermediate conductive elements

extending through said at least one opening.

55 The method of claim 41, further including securing said substrate element

15  to said tape.

56.  The method of claim 55, wherein said securing comprises adhesively

securing said substrate element to said tape.

20 57.  The method of claim 41, further including securing said coverlay to said

substrate element.

58.  The method of claim 57, wherein said securing comprises securing said
coverlay to said substrate element with a pressure sensitive adhesive.
25
59.  The method of claim 58, wherein said securing comprises removably

securing said coverlay to said substrate element.

60.  The method of claim 41, wherein said introducing comprises substantially
30 filling said slot formed through said tape and said at least one opening formed through

said substrate element with said quantity of encapsulant material.
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10 63. A method for preparing a semiconductor die for packaging, comprising;
positioning a tape over at least an active surface of the semiconductor die, said tape
including a slot through which at least one bond pad on the active surface of the
semiconductor die is exposed, at least a portion of said slot extending laterally
beyond an outer periphery of the semiconductor die;
15  positioning a substrate element over said tape with at least one opening formed through
said substrate element being located at least partially over said slot; and
positioning a coverlay over said substrate element to substantially seal said at least one
opening, said coverlay and lateral edges of said at least one opening and said slot

forming a receptacle.

20
64.  The method of claim 63, further comprising electrically connecting said
at least one bond pad to at least one conductive area located on a surface of said
substrate element opposite said tape, proximate said at least one opening.
25 65.  The method of claim 64, wherein said electrically connecting comprises

connecting at least one intermediate conductive element between said at least one bond

pad and said at least one contact area.

66.  The method of claim 65, wherein said connecting said at least one
30 intermediate conductive element comprises positioning said at least one intermediate

conductive element at least partially within said slot and said at least one opening.
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expansion similar to said coefficient of thermal expansion of the semiconductor die.

69 The method of claim 63, wherein said positioning said tape comprises
10  positioning said tape with at least two regions of said slot extending laterally beyond

said outer periphery of the semiconductor die.

70.  The method of claim 63, further comprising securing said tape to the
active surface of the semiconductor die.
15
71.  The method of claim 70, wherein said securing comprises adhesively

securing said tape to the active surface of the semiconductor die.

72.  The method of claim 63, wherein said positioning said substrate element
20  comprises positioning over said tape a substrate element including a recessed area
adjacent at least a portion of an edge of said at least one opening, said at least one

contact area being located within said recessed area.

73.  The method of claim 63 wherein said positioning said substrate element
25  comprises positioning over said tape a substrate element comprising at least one of an

interposer and a carrier substrate.

74.  The method of claim 63 further comprising securing said substrate
element to said tape.
30
75.  The method of claim 74 wherein said securing comprises adhesively

securing said substrate element to said tape.
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10 securing said coverlay to said substrate element.

79.  The method of claim 77, wherein said securing comprises removably

securing said coverlay to said substrate element.



