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YI ELD SEM CONDUCTOR PACKAGED DEVI CES TECHNI CAL FI.LELD The present invention
rel ates to sem conductor packaging, and 5 nore particularly, to attaching

a sem conRIM¥HWi e in a device package. BACKGROUND OF 'TFE% | ON

Sem conductor devices are typically fabricated on thin wafers of silicon.

Several dice are produced on each wafer, with each die representing a

si ngl e sem conductor device. Each die on a wafer is tested for gross 10

functional it t ' er the di ils the
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die are singulated. The die determned to be non-functional are scrapped.
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of the devices and gl so protects the.,die from damgge duri.ng the
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conventional structures and nethods for 20 packagi ng singul ated die. For

exanpl e, nmore conmon_package types include snall outline j-bend (SQJ)
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H
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functionality test. After being sorted according to gross functionality, the wafers

are cut using a wafer saw, and the individual die are singulated. The die
determined to be non-functional are scrapped. The functional die are packaged
and further tested to ensure that each péckaged device satisfies a minimum level
15 of performance. Typically, the functional devices are permanently packaged by
encépsulatiﬁg the die in a plastic package. Packaging of the functional devices
facilitates handling of the devices and also protects the die from damage during

the manufacture of circuits using the packaged devices.
There are several conventional structures and methods for
20 packaging singulated die. For example, more common package types include
small outline j-bend (SOJ) packages, thin small outline packages (TSOP), and
zigzag in-line packages (ZIP).. The finished packaged devices are often mounted-
onto a substrate to form a module. . A ‘singulated die is'package-d. in the
aforementioned package types by attaching the die to a lead frame paddle and
25 electrically coupling exposed bond pads of the die to metal leads. The lead
frame, die, and a portion of the metal leads are subsequently encapsulated by a
plastic resin to protect the integrated circuit from damage. The encapsulated



2 device is then trimmed fromthe lead frame and the netal |eads fornmed to
the correct shape. An alternative |lead frane structure, knomn as | ead on
chip (LOC) nay be enployed instead of the structure hav ? frame
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Recently, semiconductor manufacturers have developed a package
structure where unpackaged die are mounted directly onto a substrate, for
example, a printed circuit board, thus allowing modules to be designed with
increased device density. Examples of these types of packages structures include

20 ball grid array (BGA) packages, and other chip scale packages (CSP) having
package dimensions that are slightly larger than the dimension of the
encapsulated die. The die is mounted onto the substrate and is electrically
coupled to conductive traces formed on the substrate by wire bonding the bond
pads of the die. Alternatively, the conductive traces and the bond pads may be

25 electrically coupled by using tape automated bonded (TAB) wire instead. The
resulting structure is subsequently, partially or entirely, encapsulated to protect
the device from damage. Extemal leads, often in the form of solder balls, are
then attached to attachment sites on the conductive traces so that the integrated
circuit fabricated on the die may be electrically contacted through the external

30 leads.



circuit fabricated on the die may be electrically contacted through the
external 30 |eads. WO 01/09939 PCTNS00/ 20583 3 Fol | qwi ng packagi ng, the °
device is Wr?ol cally mounted onto a printed circuit board (PCB) as a
component MP@%E?ger electronic system Conductive pad¥OPSMSBCR are
positioned to correspond to the |ocatign of the external |eads of the
packaged devi ce. The packaged device is positioned 5 accordingly onto the
conductive pads and subjected to a refl ow process at an el evated

tenperature in order_to solder the pa ka&red device to the PCB. In the case
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to the die. The conpliant nature of the elastoner pad_ 25 allows the sol der

bal I s of t Ahesaeflicigny of dhermal expansion (GHE)eplatheydigjis typi¢atly much lower

than that for the PCB. Thus, when the electronic system reaches its operating

15 temperature, the PCB will expand more than the die. The thermal mismatch
results in a shearing stress focused at the interface between the packaged device
and the PCB, namely, the solder joints. The reliability of the electronic system is
compromised when the thermal mismatch stress applied to the solder joints of the
packaged device is great enough to cause one of the solder joints to fail.

20 One method that has been used to alleviate some of the thermal
mismatch stress at the solder joint is using a package structure where the die is
attached to a flexible substrate using a compliant elastomer pad. Upon reaching
operating temperature, the PCB will expand and laterally shift the position of the
contact pads with respect to the die. The compliant nature of the elastomer pad

25 allows the solder balls of the packaged device to shift laterally with the
expanding PCB. Thus, the different expansion rates of the die in the packaged
device, and the PCB to which the packaged device is soldered, is accommodated
by the flexible elastomer pad attaching the die to the flexible substrate.
However, in the case where TAB wire connections are used in such a package

30 structure to electrically couple the bond pads of the die to the conductive traces



expandi ng PCB. Thus, the different expansion rates of the die in the
packaged device, and the PCB to which the packaged device is soldered, is
accommodated by the flexible elastoner pad attaching the die t t%e

fl exible sWOMOEBR  However, in the case where TAB wire %%%"83?58 s are
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the die to the conductive traces WO 01/ 09939 PCTNSOO Z0583 4 of the
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15 adhesive is then applied to the end of the cured elastomer in order to attach the

die to the elastomer posts. Subsequently, the bond pads of the die are electrically
coupled to the conductive traces of the flexible substrate by a TAB wiring
process. Although the resulting compliant structure accommodates the different
expansion rates of the die and the PCB, the assembly process is time-consuming.
20 Additional assembly steps are required to screen print the viscous elastomer
material onto the flexible substrate, to cure the viscous material, and to apply the
dry adhesive to the resulting elastomer post. As a result, product throughput at

the assembly stage is reduced.
Furthermore, attaching the die to the substrate using elastomer
25 posts requires precision processing to maintain assembly yields. In typical CSP
type packages, coplanarity of the die and the substrate should be maintained to
ensure that all solder balls contact the PCB upon reflow. Thus, the height of the
elastomer posts should be substantially the same in order to achieve the required
coplanarity. However, precision processing and equipment is required to achieve

30 this level of consistency. Variations in the screen printing process or in the



the assenbly stage is reduced. Furthernore, attaching the die to the
substrate using el astoner 25 posts requires preci-sion processing to

mai ntain assenbly yields. In typical CSP type packages, coplanarity of the
die and t WO &/M¥Prat e shoul d be naintained to ensure thecT/uson2es83 der bal |l s
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package structure or, ad ingi_ several additional process steps. SUMVARY OF
THE | NVENA ocompeompisingdhe reliability of the package-structure or adding isevesal; additianal,
sem conduct o TOCEQSCéi@L%E structure. The package structure is a ball grid
array. type Bac age at 10 uses a plurality of pieces of adhesive filmto
attach a sem conductor die to a substrate having conductive traces in order

to alleviate L.snatch bet ween the sem conductor die and the
printed ci rc&imgﬁlg[ la[ﬁ?h@-iaglackaged device is sol dered, while
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of the sem conductor package structure shown in Figure 1.
substrate having conductive traces in order to alleviate thermal mismatch stress

between the semiconductor die and the printed circuit board to which the
packaged device is soldered, while maintaining the reliability of the packaged

device itself,

15 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1A-B is an isometric view of a semiconductor package
structure according to an embodiment of the present invention.
Figure 2A-B is a cross-sectional view of alternative embodiments
of the semiconductor package structure shown in Figure 1.
20 Figure 3A-B is a cross-sectional view of the semiconductor
package structure shown in Figure 1 and a conventional semiconductor package
structure

DETAILED DESCRIPTION OF THE INVENTION
Embodiments of the present invention use a plurality of pieces of
25 adhesive film to attach a semiconductor die to a substrate in a BGA type
package. Using multiple pieces of adhesive film alleviates some of the thermal
mismatch stress between the semiconductor die and the PCB to which the




20 Figure 3A-B is a cross-sectional view of the sem conductor package
structure shown in Figure'l and a conventional sem conductor Pacﬁage
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semi conductor die to a substrate in a BGA type package. Using mul tiple
pi eces of adhesive filmalleviates some of the thermal msmatch stress
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16 may be a rigid or Shéws ifiUbighfedt Fand8UChs 2 BGA Hpe Packdbe SRubuftd 10FR- 5
material, or a flexible substrate such as poly|2$%eﬁacA %erson of ord| nary
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mat eri al used
on a surface of the die 12 is attached to a substrate 16. The substrate 16 has

15 conductive traces 18, or interconnects, to which the bond pads 14 are coupled.

The substrate 16 may be a rigid organic substrate, such as BT resin, or FR-4 or

FR-5 material, or a flexible substrate, such as polyimide. A person of ordinary

skill in the art will appreciate that the substrate 16 may formed from materials

other than those described herein. Consequently, the type of material used for
20 the substrate 16 does not limit the scope of the present invention.

External terminals 20, typically in the form of solder balls, will be
formed on the opposite side of the substrate 16 and coupled to a respective
conductive trace after the package structure 10 is encapsulated to protect the die
12 and substrate 16 from damage. The substrate 16 serves as an interposer

25 coupling the bond pads 14 of the die 12 attached to one side to the external
terminals 20 attached to the opposite side. The solder balls facilitate mounting
the resulting packaged device onto a PCB, or similar surface.

A person of ordinary skill in the art will appreciate that the die 12
may be mounted face-up with the surface having the integrated circuit and bond

30 pads 14 facing away from the substrate 16, or face-down so the surface with the



20 the substrate 16 does not limt the scope of the present invention.
External termnals 20, typically in the formof solder balls, wll be

formed on_t he osite side of the substrate 16 and cou espective
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the die 12 and substrate 16 from danﬂge The substrate 16 serves as an
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multiple pieces arranged along the length of the die. Alternatively, the pieces of
adhesive film 20a-c may also be arranged at right angles near the comers of the
die 12, or oriented to extend across the width of the die 12. Therefore, the
number of pieces of adhesive film used to attach the die 12 to the substrate 16, or

20 the particular orientation of the pieces of adhesive film should not limit the scope
of the present invention.

The packaée structure 10 also includes a number of additional
components that have been omitted from Figure 1 in the interests of brevity. For
example, an encapsulation material that may fill the space remaining between the

25 adhesive film 20a-c, and substantially cover the die 12 and the substrate 16, are
not illustrated in Figure 1. However, methods and materials used for completing
the assembly of the package structure 10 are well known in the art, and will not
be discussed in detail herein.

Shown in Figure 2A-B are alternative embodiments of the pieces of

30 adhesive film that may be used to attach the die 12 to the substrate 16. Figure 2A



adhesive film20a-c may al so be arranged at right angles near the corners
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el astondr TEFRrcyd b gefatie@yHigh (enpfiaite FR00S 1At BlURME, 1207 O

el astoner nm esive are required for the
film 30 befinnlyattabltedetocthe substraterdi6.c Aisavill be explainéd i greatey detailbeldw,) m 30 i s

Ponded t o RES? oF frgple e g e Mip 3 plaiRdne e £4 fo o bt 13 ©
rel ativel ywill fddube tRedtadss! af tHY BsiISwirt Goiait Satised byathe ithémfil exgahsion of 1 rnl y
attached to the substrate 16. As will be explained in greater detail bel ow,

the use ofthglastomes matetidls of the film 30 to attach the die 12 to the
substrghe 16 wll eahh S ,a hgqb | 1< by the
o FRAECOBN SIS ookl 300004 Bl IR} e SBUETE

t her mal expansi on o e el astonmer materia 1 i tes a
fil m 40 thembodimentssf thepresent inventionh dhierfilm 40 aicludes tpoauibesive layerst i on. The

Uni 1 ket herbPat #4lit §5uger Iiyes d° Supde R dfastitossie i Whers BT ™
i-nitially, elastomenpesttie Sorred nitiglpl,iand dudihesiveris aypliédsubsequently, the
film 40 is applied to the substrate 16 as a single film. The film 40 is adhered to
15 the substrate 16, and the die 12 is adhered to the film 40 by pressure bohding.
The resulting package structure is subsequently heated to firmly attach the die 12

to the substrate 16. Although the carrier layer 46 is shown in figure 2B as
consisting of a single layer, a person of ordinary skill in the art will appreciate
that the carrier layer 46 may be formed from multiple layers if so desired.

20 Using either the film 30 or 40 as a means of die attachment
provides benefits over the elastomer post method described above. The film 30
or 40 is positioned on and pressure bonded to the substrate 16 using conventional
techniques. No additional curing steps or application of adhesives are necessary.
Additionally, with regards to the coplanarity of the die 12 and the substrate 16,

25 the films 30 and 40 are not as susceptible to the problems related to coplanarity
as the method of screen printing discrete elastomer posts onto the surface of the
substrate 16. Consequently, assembly failures related to the coplanarity of the
two surfaces may be reduced when multiple pieces of the film 30 or 40 are used
for die attachment.



filma40 is applied to the substrate 16 as a single film The film40 is
adhered to 15 the substrate 16, and the die 12 is-adhered to the fil'm 40 by

pressure bond The resulting package structure is SWW heat ed
to firm yWat Q%’gthe die 12 to the substrate 16. Altho e carrier

| ayer 46 is shown in figure 2B as consisting of a single layer, a person
of ordinary skill in the art will appreciate that the carrier |ayer 46 may
be formed frommultiple |ayers if so desired. 20 Using either the film 30

or 40 as a neans of t t ast oner
post net hod descri l§ g@b@vgmﬁf&l %123 ?ec h%a'g cf\ée%lﬁe‘%%g% fand
p(rjgssure éiﬁmd&él ltooof quustandtaacdxﬁzenaom mkagmmaﬂe llmhbwngums No

addi tional, curing or catio ves sa

Addi ti onaglasfomegr ad, gﬁi@&é"m tthﬁ é‘ﬁ ?%ﬁ&rﬁley traite 91 e 119 'i'ﬁﬂ“&he
substrat eex]:ﬁnsxgﬁ M&efmhﬁﬁléﬁleéé@oﬁgd&%ﬁrermh 2fa-e LnaQRE 'eiﬂgﬁmﬁ& eﬁalae pr obl ens

related to“coplanarity as t nmet hod of screen printing discrete el astoner
post s 6nt&me9mg(a@mﬁdfbxﬂh§f01&mgﬁ&ﬂ@l% Consequent |y, assenbly
failures related to the copl anari .fg two surfaces may be reduced
when nultiple pieces of the film 0 IA are used for die attachnment. WO

01/ 09939 Whelre SDGY SHe5¢ting® ifrtherlength FofotheematriBl, au ds che toefficidnt @fal Vi ews

St ruct ur OOSTA R T2 ok AT 3 i ol Hiemipentite, A bo i he

substr at g yRe oﬁ?ﬂ: E?zl’gﬂﬁbf tHaRaRFkP At fodin tdifipertitd. PF6r ﬂiegﬁﬂﬁosaﬁ ofdhesi ve

film20a-c and The el astonmer pad A 5 120 are_ 'both governed by the follow ng
equat i18n: illnstationy assupsdhat the same elpstoren myteriab isysed fenfhe glastomarpadut erial , a

is the ¢ t EE%BA ) fg{ﬁ] TISthe
change i (rjlﬁg errpeglgtnt}‘rglfgpléaé@ fﬁﬁg?ﬂg% ig(lgrll-gl mPeﬂﬁ tﬁ?'»&?%t'g?émafre“ al at
room t enysabjectedeto the sarhé ehangerinsemperatutel (]ohﬂsz]uenﬂy,dm onlysdiffersnbat t he sane
el astoner, materj.al .is used fqgr .t el ast onmer 12 ngd t he | tiple
o1 eces ofbehaRds Hectiafiet b denaft i BRTOS, hpdk A A0 SBF The, HbEPHe
pieces of elastomer, Al ., is the original length of the corresponding elastomer
15 pad, 1y, paa and lo uiple- The ly, paq is the width of the elastomer pad 120, and the |,

mutipte iS the sum of the individual widths of pieces 20a-~c, 1y, 30, 1o, 200- and 1o, 50c,

respectively. As illustrated .by Figure 2A-B, 1y, pag > lo, munipte» and therefbre, Al

> Alpyuiple- Thus, any stress applied to the wire bond joint due to the thermal

expansion of the elastomer pad 120 may be reduced by using multiple pieces of
20 elastomer film 20a-c.

From the foregoing it will be appreciated that, although specific
embodiments of the invention have been described herein for purposes of
illustration, various modifications may be made without deviating from the spirit
and scope of the invention. For example, each of the embodiments described

25 previously may be simultaneously performed on several substrates 16 connected
in strip form to facilitate the mass production of the packaged devices. The
individual packaged devices may be singulated following solder ball attachment.
Accordingly, the invention is not limited except as by the appended claims.



subjected to the sane change in tenperature. Consequently, the only

di fference between the change in length for the elastonmer pad, Al ps, and
for the nultiple pieces of elastoner, AlWJple, is the 05&?/09% Lgngt h of
the correNONHPNRY el astoner 15 pad, lo, pad and lo. nultiple e 10, pd is
the width of the el astoner pad 120, d48d the 10  nuftipl-e-i-s-the-sum.of the

I ndi vi dual w dths of pieces 20a-c, 10, 20a, 10.20b,

respectively. As illustrated by Figure 2A-B, 10, pa‘mﬂ!ﬂ miﬁwﬂm and
therefore, Alps > Alrmuitipl.. ThuSLAINES stress applied to bond
joint due to the thermal expansion of the elastoner pad 120 may be reduced
by using multiple pieces of 20 elastoner fil m 20a-c. Fromthe foregoing it
wi |l be appreciatjed t AR e nts of the invention
have been descri bled hgir’;‘éeelngll’tl : ur pogg?afgf il ugﬁ) ion, various

nmodi fi cati ons mapy s:rmlmuhwtmtdm aving aifirst sugface omwhich epiintegratedheiranivpe of

the inve For .exa. descri bed 25 previously
may be %f}‘*mqf%f'ﬁ8%5@’%5*‘?8?@%8%"8@@@ agggg%‘gﬁe%‘f’es 16 connected in
strip formto faatléabtedre é]émnmgscmrdodm external teihinaffackaged devices. The

I ndi vi dual packaged devi ces na 5| n ed fol |l ow ng sol der ball

attachnent. Acc@ndntgEpaser hayin ﬁ SroAnd an.extery OppOsite the
appendegr fHeadifttallsH4 R ORSSosBE Th W%mﬁ&nductor die and the at least
1111111711171117111111111211117111 CLAIMS L' S 1. A sem conductor device
packagepne exernali tegmingl,s thei mtmcrohauns atahang oge f ¢leesrically fappduetivenhi ch an
i ntegraj e ad are
fabricated; Sﬂr[eefglrggpﬁgfj%%? | ca qe&'(t: g’% axeog?@érj g%nic\éﬁdér?#ﬁgflﬁ

i nter popﬁsiudm'dl adpcantdnahadtezamimh lsm‘fametoathel anleamdmmﬁlteﬁmnhhpasm:pmda te of
the die gtta urface di sposed.in between the sem conductor die and the at
| east eé‘i &EMW&% 2306 i nt erposer having at | east one

el ectri cal |y conguehirdBty ioFt pieees NEL tadhib€ivs I filnd| HipSsedPin NBetiveen athel east

one bond pad of thé sem conductor die
. semiconductor die and the interposer to adhere the semiconductor die to the die attach

surface of the interposer.

2. The package of claim 1, further comprising an encapsulating
material substantially filling regions remaining in between the semiconductor die and
the interposer.

3. The package of claim 1 wherein the interposer comprises a
flexible material.

4. The package of claim 1 wherein the plurality of pieces of

adhesive material comprises a compliant material.

S. The package of claim 1 wherein each of the plurality of pieces of
adhesive film comprises:

a first adhesive layer adhered to the die attach surface of the interposer;

a second adhesive layer adhered to the semiconductor die; and



positioned adjacent to the die attach surface to the at |east external
termnal positioned adjacent to the external surface; and a plurality of -
pi eces of vagbgmbiee fil m di sposed in between the sem con?egﬁg&mgg and t he
i nt erposer to adhere the sem conductor die to the die attac surface of
the interposer. 2. The package of claim1, further conprising an

encapsul ating nmaterial substantiall$lfilling regions remaining in between
the sem conductor die and the interposer. 3. The package of claiml
wherein the interposer conprises a flexible material. 4. The package of
claim 1 wherein thdegst uwnel caryiepflaysredisposefl innbbtvecencthenfiestiand sexopdi ses a

conplianf material. 5. Th ackage of claim 1. wherein each qf the plurality
of i o ihegive Taysfandto witeh BEcHa fadiecdnd pibesivedtees Asdthdrdr adhered o
the die attach surface of the interposer; a second adhesive |ayer adhered
to the sem conductor die; and WD 01/09939 PCT/ US00/ 20583 _ 11 at |east one
carrier layer di §posedhs packagged claimel whersin gach ofthe plnraliyafpiecss phyer s and
to whic ' r@?ﬂ i e adhered. 6. The package
of cl ai%h%B&ﬁEE%%% acﬁsgg(;%iﬁ?ﬂ:el ur aeriﬁ%(%/ﬁ%fsﬁa;)tflgicl'es of adhesive film
conprises a single |layer of elastoner material. 7. The package of claim1l

wherein the first surface ok the .sem caonductor die is adhgred the die
attach surface o?'theﬁﬁt%ﬁ §eer°fbf?¥‘weqplc%?%'f‘t &'e o¢ﬁbis ke o?ft esive
film SemiGshdaowkdidcis aihereaitartte dib attadhsurface of tHedAttpaseeb trcplitatity | v
conductiyve ext term nal conprises a solder ball. 9. The package of

rnal .
claim 1°f\mmp§a°ih?éwﬁ| UMal ity of pieces of adhesive film conprise strips
of adhesive filmpositioned in parallel along a |ongitude

8. The package of claim I wherein the at least one electrically

conductive external terminal comprises a solder ball.

9.  The package of claim 1 wherein the plurality of pieces of
adhesive film comprise strips of adhesive film positioned in parallel along a longitude
of the semiconductor die. '

10. The package of claim 1 wherein a first and a second of the
plurality of pieces of adhesive film are positioned at a right angle with respect to each
other.

11. A device package assembly for a semiconductor die being
constructed from a process comprising:

laminating a plurality of pieces of adhesive film to an interposer having
at least one electrically conductive interconnect, the interposer further having a die
attach surface to which the semiconductor die is attached, and an external surface
opposite of the die attach surface;

attaching to the interposer the semiconductor die having a first surface
on which an integrated circuit and at least one electrically conductive bond pad are
fabricated; and

T L



of the sem conductor die. 10. The package of claim 1l wherein a first and a
second of the plurality of pieces of adhesive filmare positioned at a
right angle with respect to each other. 11. A device pa nbly for
a sem condFEE*8i e Dbei ng constructed froma process co%ﬁlggﬁ"%gs:%g

|l am nating a plurality of pieces of adhesive filmto an interposer having
at | east one electrically conductive I2nterconnect, the interposer further
having a die attach surface to which the sem conductor die is attached,
and an external surface opposite of the die attach surface; attaching to

the interposer t hsmﬁﬁa? qgmuréaar ofi¢ @ldeBidally conbilétive Fiércamtect 86 tidach an
a

Integrated circuit an | east one electrically conductive bond pad are

f abr i catleast oneeledtricaliyycanduetivg bond ped. 01/ 09939 PCT/ US00120583 12 bondi ng
the at | east one electrically conductive interconnect to the at |east one
electrically conductive bond pad. 12. The package assenbly of claim 11
wherein the procetsx f Ullidpickagernissensisly cfudlaitma il i wherginf thel progessefyrthes

remai ning in between the m conductor die .and the jnterposer wth an
encaps uCATPHEES,sbstantilly filing resins pemaning i Brovegy the APFICPRAYRIEE 4%,  he
process ahgmg]g&mmﬂhm,@aﬁmmﬁ%ternal termnal to the at |east
one electrically conductive ‘interconnect adjacent to the external surface

of the interposer. 14. The package assenbly of claim 13 wherein the

external termnal4cCoO | 15, Sﬁ%@ of

claim 1l wherein %?fie {ﬁéeﬁg%(gger %%%Y@e‘gmg%?}e‘glﬁ%F@aﬁéfﬁfﬁ. %’yThe

package cempeisds yttarhing an rexteinaliterminal ¢athe af ldakeopd eleztridally conductive
interconnect adjacent to the external surface of the interposer.

14. The package assembly of claim 13 wherein the external terminal

comprises a solder ball.

15. The package assembly of claim 11 wherein the interposer

comprises a flexible material.

16.  The package assembly of claim 11 wherein each of the plurality
of pieces of adhesive film comprises a compliant material.

17.  The package assembly of claim 11 wherein each of the plurality

of pieces of adhesive film comprises a single layer of elastomer material.

18.  The package assembly of claim 11 wherein the plurality of pieces
of adhesive film comprise strips of film positioned in parallel along a longitude of the

semiconductor die.
19. A method for reducing thermal mismatch stress in a

semiconductor device package for a semiconductor die having an integrated circuit

and at least one electrically conductive bond pad, the method comprising adhering the

* C L M H *



of pieces of adhesive filmconprises a conpliant material. 17. The package
assenbly of claim 1l wherein each of the plurality of pieces of adhesive

film conprj single layer of elastomer material. 18. Jlk)ﬁsoﬂafskﬁge
assenbl y &g&%‘g?’ﬁl 11 wherein the plurality of pieces ofPad esive film

conprise strips of filmpositioned in parallel along a | ongitude of the
senmi conductor die. 19. A method for tdduci ng thermal m smatch stress in a
sem conduct or devi ce package for a sem conductor die having an integrated
circuit and at least one electrically conductive bond pad, the nethod
conpr i ssemjcerthustoridie tohadielattach surface jof a lintetpioskr byl using 4 plarklityloBpisGed1/ 09939

PCTAJS V. | g to.a die.attach_ surface of an

i nter p(c)%s};éahoefll\oléjsﬁl} %g‘ﬁg psfc'g W@&S& S!fee@é?po%’f haying 4t Jeast PR FRAUEEd

t her ebeimteresnneth electricallp avapledato thg bénd pa&,tammxﬁﬁ?é}dh W&ling Gn éﬂéﬁﬁplonnem
avi ng an externa

electrically coupled to_the hond_ pad, ,and further . .

sur f aces"‘J'%’ﬁ%QPP R0t thedigiagack TkEle 8 Feichie oderaahtembianl eatiealb

t er m nagoupledth the drducti ¢ imRlrSshnlet it ngagaﬁduct i ve interconnect is adjacent.
20. The nmethod of claim 19, further conprising substantially filling

regions remaining in between the sem conductor die and the interposer with

an encapsul ati ngamat @41 IsR0sthe _at | east one condugtjve

i nt er connect . 2120The%n%?rk%@lg?f§¥§é r%ai FEMPTISIng q"ﬂ?‘éﬁﬁgg'eﬁh’@énpri ses a
f | exi blregions eemaining@in Getweeretho dermicontwitor U wherdi NinkapdseP fwitthanpl ural ity
of pieces of. adhesive filmco I ses a conpliant material. 23. The nethod
of cl ai%"i@%‘@géﬁ‘%"%@&‘}d&w f 8t lepgtope spndpctive integconrgehesi ve fil m
conprises: a first adhesive |layer adhered to the die attach surface of the

i nterposer; a second_adhesjve | ayer adhered to the sem conductor die; and
21.  The method of claim 19 wherein the interposer comprises a

flexible material.

22.  The method of claim 19 wherein each of the plurality of pieces of
adhesive film comprises a compliant material.

23.  The method of claim 19 wherein each of the plurality of pieces of
adhesive film comprises:

a first adhesive layer adhered to the die attach surface of the interposer;

a second adhesive layer adhered to the semiconductor die; and

at least one carrier layer disposed in between the first and second
adhesive layers.

24.  The method of claim 19 wherein each of the plurality of pieces of
adhesive film comprises a single layer of elastomer.

25.  The method of claim 19 wherein the external terminal comprises
a solder ball.

N
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at | east one carrier |ayer disposed in between the first and second
adhesive layers. 24. The nethod of claim 19 wherein each of the plurality
of pieces of adhesive filmconprises a single |ayer of glg?ﬁé&m;? 25. The
met hod of WO8MP3P9 wherein the external terminal conpris 8 %8er bal | .
jrilyi L L MW 01/09939 PCT/USO0/ 20583 14 26. A method for packaging a
sem conduct or device, conprising: [l&émnating a plurality of pieces of
conpliant adhesive filmto an interposer having at |east one electrically
conductive interconnect, the interposer further having a die attach

surface to whichga Sﬂﬁn@ﬂmtiﬁf?ﬁclﬁ'gﬁgiasseﬁﬁ&&fdﬁedndéﬂﬁe,%mﬁﬁﬁg?na' surface
opposite of the die attach surface; attaching to the_interposer the

seni conduct or dileminatingga plpraliy ofupiesee ofopompliant aghesivectimtedagi r cuit
and at. . tLd y [ JoTals! fahr . and
bondi n‘é‘k%ﬁé eﬁﬁ{%%g%t% Ec%%éggl*dgc?lr%%%% %@ﬁguct | \%@gﬁcn erc(t:’oﬁﬁegg&k’g&f he at

| east funther havingiacdie|attach surfate toewhivhca pericofiductdihdieris taltachedf and anm 26,
further conprising subst iglly filli.ng regions remaining in between the
seni cd ggg.&urécg%mgsnterpgntfx%?@r%tggyurﬁcgh an encapsul ating material and
covering the at ahedshg 39 ¢he Biterpbidr the isbinfioRditer Hie Raving Airsesurfade of clai m
26 wherein the interposer conprises a flexible material. 29. The nethod of

cl ai m o Whtieh an integratedogireuibangd at lgat gneselepirically, conductiyehiond madteesi ve

filmc he§Sang® first adhesive layer adhered to the die attach surface of
the i nterposer; a second adhesive |ayer adhered to the sem conductor die;
and bonding the at least one electrically conductive interconnect to the at

least one electrically conductive bond pad.

27. The method of claim 26, further comprising substantially filling
regions remaining in between the semiconductor die and the interposer with an
encapsulating material and covering the at least one conductive interconnect.

28. The method of claim 26 wherein the interposer comprises a
flexible material.

29. The method of claim 26 wherein each of the plurality of pieces of
compliant adhesive film comprises:

a first adhesive layer adhered to the die attach surface of the interposer;

a second adhesive layer adhered to the semiconductor die; and

at least one carrier layer disposed in between the first and second
adhesive layers.

30. The method of claim 26 wherein each of the plurality of pieces of

compliant adhesive film comprises a single layer of elastomer.
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at | east one carrier |ayer disposed in between the first and second .
adhesi ve layers. 30. The nethod of claim 26 wherei'n each of the plurality
of pieces of conpliant adhesive filmconprises a single_la

el astomer WQOYI | || 110 L e 1 cL MSVH’é%’G%%g _
PGT/ US00/ 20583 15 31. The nethod of claim 26, further conprising attaching
a solder ball to the at |east one elléctrically conductive interconnect

adj acent to the external surface of the interposer. 32. A nethod for
packagi ng a sem conductor device, conprising: lamnating a plurality of

pi eces of conpli @i adikesinethofli dfielaim 26, Tantheonshsristig GitBctiay aNgbider! | 1 St
surface %Jlg %ch g%si nt egr at ed. ci rcHit,and at least one electrically
conduct PR 9 dhey ah Jegst pre Flestrically sondugtive. mtergonnect pdiasenti todhe extemnaldi e an
| Nt er pogafacedfithiintdrméseast one electrically conductive interconnect, the
i nterposer further. having a die attach surface to which a sem conductor
die is attached, and an external surface opposite of the die attach

surface; and bondi,ng t I | ect.r i cal canducti ve, i nt erconnect
to the at | east G.'&g ne éqfhlglgﬁofic \aﬁ%/(:kggﬁgf?ﬁc &‘é‘-’"é@ﬁ@ gEYice, LOmMPHSINg ot hod of
claim 32, furthedamimafingsa ngjuraliog t ofhtpietes yoff icoliplignt a@RésIRS IAMRLNENY i N
bet ween_t he S‘ﬁ'&%%d ctor die ar% the interposer with an encapsul ating
mat er i at*IYfR $gavIng a dyrst sutface op,w fegrated pireyit anthatdeast gue The

net hod glecteicallytohdublivd Bird padearé MiRicaeger conprises a flexible material.
35. The nethod of claim 32 wherein each of the plurality of pieces of

conpli ant adhesi #taghingnte dhe semiconductor die andintespaser lhaying akleasteané o t he
di e attQehrisly asfautfivd erOifReP WE imterposer further having a die attach surface

to which a semiconductor die is attached, and an external surface opposite of the die
attach surface; and

bonding the at least one electrically conductive interconnect to the at
least one electrically conductive bond pad.

33.  The method of claim 32, further comprising substantially filling
regions remaining in between the semiconductor die and the interposer with an

encapsulating material and covering the at least one conductive interconnect.

34. The method of claim 32 wherein the interposer comprises a
flexible material.

35.  The method of claim 32 wherein each of the plurality of pieces of
compliant adhesive film comprises:

a first adhesive layer adhered to the die attach surface of the interposer;

a second adhesive layer adhered to the semiconductor die; and

at least one carrier layer disposed in between the first and second
adhesive layers.

L



a second adhesive | ayer adhered to the sem conductor die; and at |east one
carrier layer disposed in between the first and second adhesive |ayers.
AMLITTTITTIMIE 1 CL 9 W 01/09939 PCT/ US0O0/ 20583 16 315 ﬂ%"%’z Shod of
clai m 32 WRHMBIA? each of the plurality of pieces of conp TURPIZNRsi ve film
conprises a single |layer of elastoner. 37. The nethod of claim 32, further
conprising attaching a solder balll®o the at |east one electrically
conductive interconnect adjacent to the external. surface of the
interposer. 1JIQ) [LLLLELELELLrittitlrl L MS :

36. The method of claim 32 wherein each of the plurality of pieces of

compliant adhesive film comprises a single layer of elastomer.
37. The method of claim 32, further comprising attaching a solder

ball to the at least one electrically conductive interconnect adjacent to the external
surface of the interposer.
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