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SPECI FI CAT 1 ON ENHANCED THERVAL DI SSI PATI ON
BALL CGRI D ARRAY PACKAGE CROSS- REFERENCE TO RELATED

WORPBRMLATTI ON [ 001] This application clains priPCT/U§2009038592

and the benefit of, U S. Provisional Patent
Application entitled, "Enhanced Thermal Di ssipation
Ball Gid Array Package," having Serial No.

61/ 040, 251, filed on March 28, 2008, which is

i ncorporated by reference in its entirety. This
application also clains priority to, and the benefit
of, U S Patent Application entitled, "Enhanced
Thermal Di ssi pation I [ Package, " havi ng
Serial No. 12/365,10%?I#?Fﬁdqaﬁﬁgg%puary 3, 2009,
which is incorporated by reference inits entirety.
BACKGREUNDE DA HIHEB ANVERSF1PATION BAlEL GROD ARTAY RAERAGHS
[002] The invention relates generally to sem conductor

packagi ng i ' A
dissipatio%ﬂg%iﬁﬁﬁté&g@#kﬁé%@%%&ﬁéﬁ@ﬁ%%“ggfkﬁﬁckground

I nformati on [003] Heat dissipation is essential in

i cDirislapgleatichdlfitrs pridrityh®, end theMenefitfofau.S. Provisional Patent
sem conductor chip is allowed to get too hot it can
dapigeort ritledi‘BnhdicenT iRl Diesigdtioh WaB (¥ A @4 EPackage,” having
sem conduct or chips are designed to operate within a

Péall NoUb B040, BIVD GledtdaNarcRNYE2008 'wREH & ind RpdFREN b Rirder@nce in
chip within its operating tenperature range, heat nust

Re eftirain Tﬁi‘é%p{i]cfaﬂml 8 GhnR-pribfn,Chl BSd BRCUIRANLORES. Patent

per f ormance, they
Application entitled, “Enhanced Thermal Dissipation Ball Grid Array Package,” having

Serial No. 12/365,101, filed on February 3, 2009, which is incorporated by reference in

its entirety.
BACKGROUND OF THE INVENTION
1. Field of the Inventions
[002] The invention relates generally to semiconductor packaging and

specifically to improving heat dissipation within a semiconductor chip.

2. Background Information

[003] Heat dissipation is essential in semiconductor chips. In the extreme, if a
semiconductor chip is allowed to get too hot it can damage the chip. Even outside of
this extreme semiconductor chips are designed to operate within a particular

temperature range. In order to maintain a chip within its operating temperature range,
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pose a greater challenge as they consune nore power
and generate nore heat. [004] FIG IAillustrates a

wWha®oa2em conduct or chi p package in cross-seck¢DOS2009/038592

FIG IBis a close up view of sem conductor chip

package 100. It should be noted that all figures in

this disclosure are conceptual representations and
conmponents contained in these diagrans are not
necessarily to scale. The figures are presented to
illustrate the aspects and enbodi nents related to the
Bra sepit be dasint avery fevel thehehub-dAnotileccoak digheo piyéormance, they
limting. gﬁQSJ Beyond sem conductor functional die
PORR 2 grggeer seatiengsrad tiesty sensehie pnaco ppvdr sed ggone: 8ok heaf

el ectrical or optical interface fn FIGS. |A and IB

tW¥rE i s ddptctAdivyatoah baggg sechiamdeyor(cB@A)ackdy4 .in cross-section.
Functional die 102 is seni conductor substrate which

hKs 1Bnidercsaep aieserfi semicohdweta khipgackagde dep disshbildrbe sibepshat
to fabricate circuitry upon the sem conductor
sllibguresainehis Theofuabark catceptud ulséseahons and f@mpodimecontaited in
i ndi vidual dies. Wre bonds 106 are used to connect

thase diagalbo e padscessarifyuncichlontiie fiees1N ptederdédPtolildstrate the
Finally, wire bonds 106 and functional die 102 are
aspeas ad dybodmedaagrelatedtte tHedresdi8nvenwhidiCahdGasuld aoddt @IRAXY be
nol d conpound. Exanpl es of the package nateri al

limtlngde epoxies or resins and are often injection

nol ded. [006] In order to dissipate heat in chip 100,
fal s coguet eemrvRMclor omdildnat dienad2, dhe sm?coh&mmecmp
out si de envi ronnent through package maferial 108. In

bingtiseoveic aRPlor GRLIRMSer BRtfkPEABL. eiﬁ'labslqﬁ &RN1B&his is
attached to an external heat sink and in

depicted by ball grid array (BGA) 104. Functional die 102 is semiconductor substrate
which has undergone a series of etching and deposition steps to fabricate circuitry upon
the semiconductor substrate. The fabricated substrate is then diced into individual dies.
Wire bonds 106 are used to connect various bond pads on functional die 102 to BGA
104. Finally, wire bonds 106 and functional die 102 are encased by package material
108, which can be an epoxy mold compound. Examples of the package material include
epoxies or resins and are often injection molded.

[006] In order to dissipate heat in chip 100, heat is conducted away from
functional die 102 to the outside environment through package material 108. In high
power applications, package material 108 can be attached to an external heat sink and in

the extreme the heat since could even be coupled to an electric fan. However, 1o reach

the heat sink, the heat is first drawn through the package material. To this end previous
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the extrene the heat since could even be coupled to an
el ectric fan. However, to reach the heat sink, the

whe@v/12@71 i rst drawn t hrough the package mat erPEI/US2009/038592

this end previoussol uti ons have used nore expensive

nol d conpounds for the package material having a

hi gher thermal conductivity (e.g. 3 WnK instead of

the standard 1 Wnk). However, in addition to the
expense, these nold conpounds are |less reliable, and

are nore difficult to use in the transfer nol ding

SReioRe his. uspbwele e=pesive mdld pamnovadsdler te parkagomaunsl daving a
chip where an internal heat spreader is used to aid in
higherdheswplyandustiviey (ehge dtW/ntie instesthefgbeissand2ei2l Wypkie Hbivgver, in
conprises a netal such as copper for conducting heat
adgkityonftp ¢l Exparse] beagl mail eompRindHewdase reliahleatndstré ore difficult
needs to be conducted by package naterial 108 between
fonse i thegnsthir oldige ordtieat spreader 202. Heat spreader
202 can then conduct the heat off the chip and is

t09@] cal | y Fé&ipds dthstrget heendtand(@or ahigt @harahn internal heat spreader
environnent). [008] FIG 2B illustrates the use of a
guiserdytodiid it the idispipatioar dftheatrblkbatdpresdepadl ompicallp complise€a metal
t he di stance that heat is conducted, dummy die 204 is
pich@edoyger fopooducting i¢dt aray frdmefud@dnpiudit i10Y Hdwelver, heat still
closer thermal proximty to the heat spreader 202.
faedano He eotlétell Dyt paokpal thiterdal diog beR@IR Thiedofidl 8 &M to heat
unfabricated silicon substrate. [009] O her chip
spogatierpoRatie A REreadte ROASarC@AA Edhdd@WR: Rat HAFiR: G §hd is typically
packages have al so be been enpl oyed. However, these

€Qbfcd ol hatairQhisexedifal BMGHINARAE expensive in fact they
are two to five tines nore expensive to manufacture.

pogpr di nglryG. var iigusaerls usXiotta idanhle diicngéjsil:rlrp)/ov% other.mal

ad ress the af orenenti oned deficienci €és an
HiBABEAN A R8uce the distance that heat is conducted, dummy die 204 is placed on

top of functional die 102 putting it in closer thermal proximity to the heat spreader 202.
Dummy die 204 is typically a die segmented from an unfabricated silicon substrate.

[009] Other chip configurations such as cavity-down or flip chip packages have
also be been employed. However, these configurations are much more expensive in fact
they are two to five times more expensive to manufacture. . Accordingly, various needs

exist in the industry to address the aforementioned deficiencies and inadequacies.

SUMMARY OF INVENTION

[010] In a semiconductor chip, a thermal adhesive is used to bond an internal

heat spreader to an active functional die. In an alternative embodiment a dummy die is
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SUMVARY OF | NVENTI ON [010] In a sem conductor chip, a
thermal adhesive is used to bond an internal heat

waepreaelwr’to an active functional die. In an PCT/US2009/038592

alternative enbodi nent a dummy die isplace directly on
top of the active functional die and a thernal

adhesive is used to bond an internal heat spreader to
the dunmy die. This provides a direct and relatively

| ow t hermal conductivity path fromthe heat source,
i.e., the functjonal device to the top of the package,
Plesg direstly ppéon oftteg Frsive frimptignahdinndsp thermkd adhveive s yssd to bond
al so exposed to the air. [Q | ] Oher systens,

AR tHeaal, hepegredersto thaduranly aki dgesprofidestredipree sshtelatively low
di scl osure will be or becone apparent to one wth

drermal cppducheityapath frporthe keatrisouata, on. Bk fervgodabldbovd wghe top of
drawi ngs and detailed description. It is intended that
Hiclpadued thed b thie amerinalgysgsldng, sprstehetish if dataxpes tathd air,
advant ages be included within this description, be

Withi n t heOtbaopestais, t inethpdsesfeatresi sed asluingageand e present
protected by the acconpanying cl ai ns. BRI EF

DESCRIPVIITDE OFbdoRAYBpEEnf Bil&e WYkl sDHE g 1Pbn t@nination of
di scl osure can be better understood with reference to
thedoli@tihgdiangndraanidagided db@iptionpane iMiehded tHahgl eicdWddigsnal
are not necessarily to scale, enphasis instead being
piseasd mepods, Clegafek,yard hdiahtagdsi Biginkhi@eddRitGi Bie 8esefiptidie be
present disclosure. Mreover, in the draw ngs, |ike
wvethiar @aceomusRhal fre@es HA8duR:, Gal NRSHBRE ByPAE ta companying
t hroughout the several views. [013] FIGS. IyA and |
tlhimsstrat es a basi c sem conductor chip package in
crosssecti on;

BRIEF DESCRIPTION OF DRAWINGS

[012] Many aspects of the disclosure can be better understood with reference to
the following drawings. The components in the drawings are not necessarily to scale,
emphasis instead being placed upon clearly illustrating the principles of the present
disclosure. Moreover, in the drawings, like reference numerals designate corresponding

parts throughout the several views.

[013] FIGS. 1A and 1B illustrates a basic semiconductor chip package in cross-
section;
[014] FIG. 2A illustrates a semiconductor chip package where an internal heat

spreader is used to aid in the dissipation of heat;
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[014] FIG 2A illustrates a sem conductor chip package
where an internal heat spreader is used to aid in the

waele@sitprtri on of heat;[015] FIG 2B il ustrat esP€TES208%038592

of a dummy silicon die to inprove thermal dissipation;
[016J FIG 3 illustrates the first enbodi nent of a
sem conduct or chip package with inproved heat
di ssipation; and [017] FIG 4 illustrates the second
enbodi ment of a sem conductor chip package with

nproved heat dissipation. DETAI LED DESCRI PTI ON [ 018]
Nlébt ai | edFlgedBrillpstiam tf userdf adiumant siliofn dihgo pnpeenthermal
invention is presented below. While the disclosure
distipatige; descri bed in connection with these draw ngs,
there is no intent tolimt it to the enbodi nent or
EXdbbdi ment BIGd B siiustrstesi thadirgiembodimetthd acsomicoaduyctortchig package
intent is to cover all alternatives, nodifications and
eihimprbesdtisatidissipadedand t hin the spirit and scope of
t he di sclosure as defined by the appended cl ai ns.
[00IB] FI GFIS. 4 flustratet @8 tdeend iembbddimeinodi aegRinicob8udtdt chip
the prior art, seniconductor chip package 300
pokyyeivathismproved handissipiten302, wi re bond 304 and
interface 306. Chip package 300 further conprises
i nternal heat spreader 308. However, thermal adhesive

preader 308, Thi s 1 e B Qe oner mar o o
conductivity path fromthe functional die to the heat
ppgreader W tdb@idd RBEKBGS of embodiments of the present invention is
presented below. While the disclosure will be described in connection with these
drawings, there is no intent to limit it to the embodiment or embodiments disclosed
herein. On the contrary, the intent is to cover all alternatives, modifications and
equivalents included within the spirit and scope of the disclosure as defined by the
appended claims.

{019] FIG. 3 illustrates the first embodiment. As in the prior art, semiconductor
chip package 300 comprises functional die 302, wire bond 304 and interface 306. Chip
package 300 further comprises internal heat spreader 308. However, thermal adhesive
310 is applied to functional die 302 and bonds to heat spreader 308. This places a direct
thermal conductivity path from the functional die to the heat spreader without package

material between the functional die and heat spreader. Heat spreader 308 typically

comprises a metal which is often copper.
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w@Raen2opper . [ 020] Ther nmal

materi al between the functional die and heat spreader.
Heat spreader 308 typically conprises a netal which is
adhesi ve 310 can bRCT/US2009/038592
sel ected fromone of nmany types. For exanple, it can

be a thermal interface material often used for

attachi ng heatsinks to a package, or a thernal

adhesi ve epoxy (filmor paste) often used for stacking
die within packages (e.g., stacking nenory die). Mre
specifically thermal adhesive 310 can be a _
b&"l i cl e- |'Higapal adhesiopffbranbe stledissbiremngsneinmany types. For
material that typically is applied with dispensing or
SXABHAG. it ¢ bstd grmad intenisk imesderiak ofdenf yskenfor Adhedia/ksstsinke to a
cured to allow for cross-linking of the polyner, which
prchogedesa theanad dhkssive eppiyd(figm vy paskh efterdvsd tfergeacking dic within
t hermal adhesives is that they provide structural

sanspess (¢ 2.t $tevkéfeconemerly idiv) n Morqgpetifieal iyakambloadhpsahilficeabe a
clanmpi ng. [021] Alternatively, thermal adhesive 310
particlpdadan,pihasempbrenger tmatcomipaten( R@N)ial tRENpicahlsl éy gplied with
transition froma solid to a sem -solid phase with the
dippinsipator otenaf pheatg, off gplicditienifdin. iAdhésivea atel guiédtophimsefor
at die-operating conditions. PCVMs offer severa
erdvsalivtkargest thepblyohien gvHidhepratiti¢s thy adl@sico pfopey.tithetaddeantage of
mati ng surfaces and do not require curing. [022]

Maotdh edheaiveeis niadt itheg previdehatuctue suppbreaiilie®ra/@indding Ak need
be a thermal gel. Cels are | ow nodul us, paste-like
febechalcal diapingre |1ightly cross-1inked. They perform
like a grease with respect to their ability to conform
ta1pur f acesterda0%d}, fkfmal dadhésivess 1ates bé REpIHES @Rghge material
enbodi nent. Thi s enbodi nent conbi nes

(PCM). PCMs undergo a transition from a solid to a semi-solid phase with the
application of heat. The material is in a liquid phase at die-operating conditions. PCMs
offer several advantages including the ability to conform to the mating surfaces and do
not require curing.

[022] Another alternative is that thermal adhesive 310 can be a thermal gel.
Gels are low modulus, paste-like materials that are lightly cross-linked. They perform
like a grease with respect to their ability to conform to surfaces.

[023] FIG. 4 illustrates the second embodiment. This embodiment combines
the benefits of the first embodiment with the use of a dummy die. As in FIG. 3,
semiconductor chip package 400 comprises functional die 302, wire bond 304, interface
306, and heat spreader 402. Dummy die 404 is placed on top of the functional die 302.

Thermal adhesive 406 is applied to dummy die 404. Thermal adhesive 406 bonds to
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wa®aIpT i ses functi onal

the benefits of the first enbodinment with the use of a
dumy die. As in FIG 3, sem conductor chip package
die 302, wire bond 3PdT/US2009/038592
interface 306, and heat spreader 402. Dummy die 404 is
pl aced on top of the functional die 302. Thernal
adhesive 406 is applied to dumy die 404. Ther nal
adhesi ve 406 bonds toheat spreader 402 and thernmally
connects dummy die 404 to heat spreader 402. Like chip
250, dummy die 404 can be an unfabricated .
BaisRietien dbbands thernadly conpdctsotumsny tis 408 do deat sprseder digAmyike
die 404 can be a rejected die, that is a die that is
shp A0 .ty dic 486 camhy ag ahbrieatadosemécoadusiclsheh as silicon or to
functional die. Arejected die would al so reduce the
walgececopty dummuidisf4Qd cemr be prepasted slie, ammp diki ®at4e ghoparto have too
optionally be placed on top of functional die 302 with
maey defectofo ehevinplb fadhesi de. A0§ictted livprakkalihednal the waste
conductivity between dumry die 404 and functional die
802. mihdacakt @dévesi Vemh@6diand)4t bear optdionaldhdsi pleced08n aamn of
be selected fromthe w de range of options as
testtmiabdid 3¢beitke thk ose dfiibermal adaekivesiOgeo Bdove] tBddll Batlictivity
enbodi nents can enpl oy standard package materials thus
Bdtiveanndtmmyg dich€ddnaeldfuhaionaiodie 36X peisinyieadabddvd €®Sand thermal
reliabl e than enhanced thernmal dissipation material.
Sihasidanol omt By saddcEdaff@n ahesS @ida0hzeddSiptiaky & RE#48@bove for
they are nore reliable in the sense that they are
tapadhéeol e Bi@her noisture reflow | evel s. Furthernore,
standard package materials are al so conpatible with

w K di elp@t rdngood BYdn&e Sah Neth By SaReRrd NAtkdehefBtelifls Nthus
cracking of dielectric during tenp cycling trom hi gher

SItMIRRERS the ARE oS hRH RKFLNRRE KRG Ble ¥R IR iBanAE fhaH&@thermal
it is also easier and cheaper to nmanufacture

dissipation material. Standard materials are also more desirable because they are more
reliable in the sense that they are capable of higher moisture reflow levels. Furthermore,
standard package materials are also compatible with Low-K dielectric devices in the
sense that there is no cracking of dielectric during temp cycling from higher stresses.
Since standard package materials are used, it is also easier and cheaper to manufacture
due to the broader supply base and lower assembly cost.

[025] The application of the aforementioned thermal adhesives poses several
challenges. When applying the thermal adhesive, in order to conform well to the die and
the heat spreader, pressure must be applied. If not enough pressure is applied, there will

be gaps or voids between the adhesive and the die or heat spreader. If too much pressure
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due to the broader supply base and | ower assenbly
cost. [025] The application of the aforenentioned

wae b@onel97adhesi ves poses several chall enges. VWeRUS2009/038592

appl yi ng the thermal adhesive, in order to conform

well to the die and the heat spreader, pressure nust

be applied. If not enough pressure is applied, there
will be gaps or voids between the adhesive and the die
or heat spreader. If too nuch pressureis applied the
functional die may crack. The pressure required is
tepelirdehe fuoptianhkbdic ype cofck abiteagessere uspited [sGRe3ndArionties type
difficulty is to apply the thermal adhesive to cover
plsadhestve used.t he die surface as possible wthout flow ng
over into the wire bonds. Maximum coverage ensures

&) num t Hewvtet ddiisdtypatd apply thh¢headai adhesiveab coixe adumaly of
di e shown in chip package 400 renoves the thermnal

the s i sudadeuast hessibdnwaythbutoffowing over éntb ahd svitehendis n MaRinpim
package 300. [027] Finally, there should be no voids
arvetape eshes hiaeinnmh tledha slisspatdit &he hddaisf @rthd djn@at di@rshown
nol di ng, the package material needs to be able to flow
ar dhifn packhe ddviemesesahé tHeahall ddjestracragisdad lagtag filoRhethel wigShonds
di es and adhesives so the final chip is reliable.

{he2 Bl chitheclspk dbd.on di scl osed can i nprove thernal

di ssipation by 10-20% wth only a slight increase in
pagkage costally<BWe sHMIdNBe GOANGR ArBurdettealbdnial Vadhesive after
performance. Furthernore, it exploits current

BRfet aGddioh PEo18iRE ik PuSge h3ZBh! hdeds RO Gh1P& flow around the
enphasi zed that the above-described enbodi nents are

BERE ndas@NPLRapRatd@e Siifkh, Gids T IO QLD RSFinaMMAY is reliable.
variations and nodifications may

[028] The solution disclosed can improve thermal dissipation by 10-20%, with
only a slight increase in package cost (<5%) and no change in reliability performance.
Furthermore, it exploits current manufacturing techniques.

[029] It should be emphasized that the above-described embodiments are
merely examples of possible implementations. Many variations and modifications may
be made to the above-described embodiments without departing from the principles of
the present disclosure. For example, the above-described embodiments are given for
BGA packaging, but can be applicable to other types of packaging including but not
limited to dual in-line package (DIP) packaging, pin grid array (PGA) packaging,
leadless chip carrier (LCC) packaging, small-outline integrated circuit (SOIC)
packaging, plastic lecaded chip carrier (PLCC) packaging, plastic quad flat pack (PQFP)

packaging and thin quad flat pack (TQFP) packaging, thin small-outline packages



be made to the above-descri bed enbodi nents w t hout

departing fromthe principles of the present
waele@ehawar e. For exanpl e, the above-descri bed PCT/US2009/038592

enbodi nents are given for BGA packagi ng, but can be
applicable to other types of packagi ng including but

not limted to dual in-line package (DI P) packagi ng,

pin grid array (PGA) packaging, |eadless chip carrier
(LCC) packaging, small-outline integrated circuit

SO C) packaging, plastic |eaded chip carrier (PLCC)
&)B%(R@gﬁ’%bég”fﬂ» dandi gnidgersay (UG prabdeinePa@RPRugshicikiap igpd adN)
thin quad flat pack (TQFP) packaging, thin
Spapeng Ut il isueh paditiagoss TBOPrigiack argi ingndddatecbegintidded herein
array (LGA) packagi ng and Quad-Fl at No-|ead (CQFN)
ﬁ@@wa§¢ﬁgpe¢ﬁh$§@@hﬂWDdifications and variations are

i ntended to be included herein within the scope of
this disclosure.Wat is clainmed: 1. A sem conductor
package conprising: a sem conductor die having a
fabricated pattern and bond pads; a heat spreader; and
a thermal adhesive between the sem conductor die and
the heat spreader; wherein the thermal adhesive

adheres the sem conductor die and the heat spreader

and conducts heat fromthe sem conductor die to the

heat spreader. 2. The sem conductor package of claim

1, wherein the thermal adhesive conprises: a therm
interface material which conprises a thermal adhesive
epoxy film a thermal adhesive epoxy paste or

conmbi nation thereof; a phase change naterial (PCM;
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a thermal gel; or a conbination thereof. 3. The
sem conduct or package of claim1, further conprising a

worelod/1zmpound encapsul ati ng t he sem conduct or PCi/E$20091€38592

heat spreader, and the thermal adhesive. 4. The

sem conduct or package of claim1, wherein the

sem conduct or package is of a type selected fromthe
group consisting of dual in-1line package (Dl P)

packagi ng, pin grid array (PG packaging, |eadless
chip carrier (LCC) packaging, small-outline integrated
HNhakictainegy ©) packagi ng, plastic | eaded chip carrier
PLCC) packagi ng, plastic quad flat pack (PQFP)
é)aeﬁ(%?g?lwdaﬁ@rﬁahk&geqwam‘iﬁﬁﬂgat pack ( TQFP) packagi ng,

thin small-outline packages (TSOP) packagi ng, | and

gri d avemagondu@A)dipkaykegi nbricared pQueand ard tind Nadst ead ( QFN)
packagi ng. 5. A sem conductor package conprising: a

f abr i claaegpreden awhduct or di e having a fabricated
pattern and bond pads; a dunmy sem conductor die

pl acedthemal aghesife bdteednabe senat@duseniicondbchiaar sptkiader; a
heat spreader placed on top of the dummy sem conductor
di e; ‘andcia tifeithegtnal ddbedied adaethethit venibeidwaendit el e hxay
sem conductor die and the heat spreader; wherein the

first tpinexdemrindaciasis heatdmiemhe sentib@ddeiomdic BaRt BRSPS
di e and the heat spreader and conducts heat fromthe

plurmiy saeitdriaadusdcRigedif elatnd [ iR rdie ik tsahadRssiv@RPmprises:

wherein the dummy sem conductor di e conducts heat from

a thermal interface material which comprises a thermal adhesive epoxy film, a
thermal adhesive epoxy paste or combination thereof;
a phase change material (PCM);
a thermal gel; or
a combination thereof.
3. The semiconductor package of claim 1, further comprising a mold compound

encapsulating the semiconductor die, the heat spreader, and the thermal adhesive.

4. The semiconductor package of claim 1, wherein the semiconductor package is of a

type selected from the group consisting of dual in-line package (DIP) packaging, pin
grid array (PGA) packaging, leadless chip carrier (LCC) packaging, small-outline
integrated circuit (SOIC) packaging, plastic leaded chip carrier (PLCC) packaging,
plastic quad flat pack (PQFP) packaging and thin quad flat pack (TQFP) packaging,
thin small-outline packages (TSOP) packaging, land grid array (LGA) packaging

and Quad-Flat No-lead (QFN) packaging.
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the fabricated sem conductor die. 6 . The
sem conduct or package of claim5, wherein the thernal

wW@ewea209e7 conpri ses: a thermal interface materPEI/USHOYIB8592

conprises a thermal adhesive epoxy film a thepnal
adhesi ve epoxy paste or conbination thereof; a phase
change material (PCM; a thermal gel; or a conbination
thereof. 7. The sem conductor package of claim5
further conprising a second thermal adhesive between

t he dummy sem conductor die and the fabricated

Seri Covuducdr pd¢kage oeprsing: t he second t hermal adhesi ve
adheres the fabricated sem conductor die and the dunmy
sen copehieted serdicendanigr dighdviog s fahgeted pagrmtane bond pads;
fabricated sem conductor die to the dumy

sem cohduey smidindu@or dihplaced wh capnitiot fobriqaeed kageomfuctor die;
claim7, wherein the first and/or second thernal

adhesi heat spomagieripdesd en tohef thalduinnysehzosduret érei @ld whi ch
conprises a thermal adhesive epoxy film a thermal
adhesi furst thgrowl/adhas tabeoween oilunaiy @midoneuic@afdie 4hd tHdheat
sem conduct or package of claim8, wherein the thernal
adhesispecaggroxy film conprises a particl e-1aden
one-conponent material, a particle-laden two conponent

mat eniigkei®the ¢ipdtiticRadli adhestvdabieeds. thel@imnly ensi€SHIGABAIE by
package of claim8, wherein the first and/ or second

t ger Methe Relp gfitader HAPLARBeR fRAHE dGHARIemIBIREAle to the
(P heat spreader and wherein the dummy semiconductor die conducts heat from
the fabricated semiconductor die.
6. The semiconductor package of claim 5, wherein the thermal adhesive comprises:
a thermal interface material which comprises a thermal adhesive epoxy film, a
thermal adhesive epoxy paste or combination thereof;
a phase change material (PCM);
a thermal gel; or
a combination thereof.
7. The semiconductor package of claim 5 further comprising a second thermal
adhesive between the dummy semiconductor die and the fabricated semiconductor
di¢, wherein the second thermal adhesive adheres the fabricated semiconductor die

and the dummy semiconductor die and conducts heat from the fabricated

semiconductor die to the dummy semiconductor die.

-11-
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11. The sem conductor package of claim 7, wherein the
first and/or second thermal adhesive conprises a

wae b@pmed97yel . 12. The sem conduct or package of PCI/EB2905(38592

wherein the dummy sem conductor die is an unfabricated
sem conductor die or a waste fabricated sem conductor
die. 13. The sem conductor package of claimb5, further
conprising a nold conmpound encapsul ating the

sem conductor die, the heat spreader, and the therma
adhesive. 14. The sem conductor package of claim5,
fhdihe paniconslugtanpasitag e eloim pariese th dirdandior spprnd thermal
sel ected fromthe group consisting of DI P packaging,
PGadisavk sghprises & dermal dikerdfica qateSal Whipackagisagg thefn@Cadhesive
packagi ng, PQFP packagi ng and TQFP packagi ng, TSOP
packayifie, a themng adheaiye nepxamdstQFiNopoiedgn thgreol 5. A

nmet hod of packaging a fabricated sem conductor die

2 ortpe resipgrductppipagkaeg ofichhinr 8twitehedn thatheadileghasereletvyedm
the fabricated sem conductor die and a heat spreader,
wheempnmset b partiblerlarieh oagbesponent niferial h@asie e ledndue t@nponent
package of claim 15, wherein the thernmal adhesive
compteariseg:cambheriorathedeoft er f ace materi al which conpri ses
a thermal adhesive epoxy film a thermal adhesive

Bp dky sqpeisdnduadr [okdze bt lhions tWirfei0the figst PREGS &N Mgemal
material (PCM; a thernmal gel; or a conbination

t hediesife cdndpristhephigé fadeohatelidi(peils. furt her

conpri si ng:

11. The semiconductor package of claim 7, wherein the first and/or second thermal

adhesive comprises a thermal gel.

12. The semiconductor package of claim 5, wherein the dummy semiconductor die is an
unfabricated semiconductor die or a waste fabricated semiconductor die.

13. The semiconductor package of claim 5, further comprising a mold compound
encapsulating the semiconductor die, the heat spreader, and the thermal adhesive.

14. The semiconductor package of claim 5, wherein the semiconductor package is of a
type selected from the group consisting of DIP packaging, PGA packaging, LCC
packaging, SOIC packaging, PLCC packaging, PQFP packaging and TQFP
packaging, TSOP packaging, LGA packaging and QFN packaging.

[5. A method of packaging a fabricated semiconductor die comprising:

applying a first thermal adhesive between the fabricated semiconductor die and a
heat spreader, wherein the thermal adhesive.

16. The semiconductor package of claim 15, wherein the thermal adhesive compriscs:
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placing a dummy seniconductor die on top of the
fabricated sem conductor package, wherein the first
wa b@snelo7adhesi ve adheres the dummy seni conducP@r/US2009/038592
package to the heat spreader. 18. The nethod of claim
17 further conprising: applying a second thermal
adhesi ve between the fabricated sem conductor die and
the dunmy semi conductor die, wherein the second
t hermal adhesive adheres the fabricated sem conductor
die to the dummy sem conductor die. 19. The
seni caHunal drienbae kegreiabhich edmprises a ihbrerabhdhetihecrtohg fimala
adhesi ve conprises: a thermal interface nmaterial which
conpr i $esmal alhesiverboxadhss overngpetiyn fhetent; a t her na
adhesi ve epoxy paste or combination thereof; a phase
changephat elrang¢ mgGAN(PCR)t her mal gel ; or a conbi nati on
thereof. 20. The nethod of claim 15, further
conpr & giengal@plcapsul ati ng the fabricated sem conduct or
die, and the heat spreader in a nold conmpound.
5 a combination thereof.
17. The method of claim 15 further comprising:
placing a dummy semiconductor die on top of the fabricated semiconductor
package, wherein the first thermal adhesive adheres the dummy semiconductor
package to the heat spreader.
10 18. The method of claim 17 further comprising:
applying a second thermal adhesive between the fabricated semiconductor die
and the dummy semiconductor die, wherein the second thermal adhesive
adheres the fabricated semiconductor die to the dummy semiconductor die.
19. The semiconductor package of claim 18, wherein the thermal adhesive comprises:
15 a thermal interface material which comprises a thermal adhesive epoxy film, a
thermal adhesive epoxy paste or combination thereof:
a phase change material (PCM);
a thermal gel; or
a combination thereof.

20 20. The method of claim 15, further comprising encapsulating the fabricated

semiconductor die, and the heat spreader in a mold compound.
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