HEAT SPREADER ANCHORING AND GROUNDING METHOD AND THERMALLY ENHANCED PBGA
PACKAGE USING THE SAME BACKGROUND OF THE INVENTION (1) Field of the Invention The
invention relates to the fabrication of integrated circuit devices, and more particularly, to a method and
package for anchoring and grounding of a heat spreader that is used as part of a thermally enhanced
Plastic Ball Grid Array (PBGA) package. (2) Description of the Prior Art The semiconductor industry has

since its inception agRigYeSPIRIXPER KNG HTORENBEARINGREAUNISA ORAIGI9H dgXipes by device
miniaturization and by increasing the device packaging density. One of the original approaches that has
B Fbde, FD &R

been used to create E e‘&NH@NS ' t‘é&%ﬁ%ﬁ%i@yﬁ’a% M5 been the use of the

Quad Flat Pack (QFP) with various pin configurations. For the QFP, closely spaced leads along the four
edges of the flat package are used for making electrical connections from where the electrical
connections are distributed to the surrounding circuitry. The input/output (I/O) connections that can be
made to the QFP are therefore confined to the edges of the flat package, which limits the number of 1/0
connections that can be made to the QFP even in applications where the pin to pin spacing is small. The

QFP has found to be cost effective foxcemicoudusior demiceswigne e device I/O pin count does not
exceed 200. To circumvent this limitation, a new package, a Ball Grid Array (BGA) package has been

introduced. For the BGA package, the electrical contact points are distributed over the entire bottom

surface of the package thereby eliminating the restriction of having 1/0 connects only around the

periphery of the package. More contact points with greater spacing between the contact points can

therefore be 51[ located across .the BGA package than was the case with the QFP. The contact points
R

that are used for 65% t%féle are typically solder balls that have the added advantage of facilitating

flow soldering of thqpagkage anta a.printed,¢iicHii ARBId. PHRL AL RRIAIC RAFKROING YsgR ceramic and
plastic BGA packaging. Ceramic
particularly, to a method and package for anchoring and grounding of a heat spreader that is

used as part of a thermally enhanced Plastic Ball Grid Array (PBGA) package.

(2) Description of the Prior Art

The semiconductor industry has since its inception achieved improvements in the
performance of semiconductor devices by device miniaturization and by increasing the
device packaging density.

One of the original approaches that has been used to create surface mounted, high pin
count integrated circuit packages has been the use of the Quad Flat Pack (QFP) with various
pin configurations. For the QFP, closely spaced leads along the four edges of the flat package
are used for making electrical connections from where the electrical connections are
distributed to the surrounding circuitry. The input/output (I/O) connections that can be made
to the QFP are therefore confined to the edges of the flat package, which limits the number of
I/O connections that can be made to the QFP even in applications where the pin to pin
spacing is small. The QFP has found to be cost effective for semiconductor devices where the
device I/O pin count does not exceed 200. To circumvent this limitation, a new package, a
Ball Grid Array (BGA) package has been introduced. For the BGA package, the electrical
contact points are distributed over the entire bottom surface of the package thereby
eliminating the restriction of having I/O connects only around the periphery of the package.

More contact points with greater spacing between the contact points can therefore be
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substrate packaging is expensive and has proven to limit the performance of the overall package. Recent
years have seen the emergence of plastic BGA packaging; this packaging has become the main stream
design and is frequently used in high volume BGA package fabrication. The Plastic substrate BGA
(PBGA) package performs satisfactorily when used for low-density flip-chip IC's. If the number of pins
emanating frehpeaed@asridghe Blatipinkaseches vRSHE shis, Wwitli tieeQitimbes ofiias rontiribafrom the IC is

less than 350,Qufdhe rspanirad AvsalRaskagpisias iHrmadae ihihe-coimpaweiadissinationis high (in

excess of 4 Watts per chip), the plastic structure becomes complicated and expensive. The invention
addresses cdAtLIALNS Lt ddranaer disdrsking SRK §RITMER R ot ¥idially enhanced PBGA packages
that in addition prokdes Advaitiages pidlediricabepedaimiancd andiadBimtagakafiasseniblyisvhile the

package meets conventional manufacturing standards. U,S. Pat. No. 5,616,957 jihari) shows a
backage with T e e oot TR R LR Al VUSRI Ay
enhanced PB@Xkagadkrsant sigreabievediesiyhel pi8eRenciN. B082 B3 (askngies: dhisandkag®gPat. No.

5,710,459 (Tangitahk showhatnehgaisieaders. SRYMMARYPH Hitk WNENBEN pddpciple

objective of the invention is to provide improved anchoring and positioning of a heat spreader onto the
substrate of tRETSBER JReRIEHy R BRI D BRIMEBERITR R PRSP L HAER Bisthe substrate.

Another objeciivie widhsitpvEptibipisCte. pf ovwdaiftrcact piaie plaaanehdafited O éahigpreéadrriover the

surface of the substr Yet another. objective of the inventiop is t ide for impraved planarity of the
ot aproad i the Pdibith Ao AL hohi EAHoy BB S At St blEscting into
exposed portiofigred tisiabdackreatier 12 smalil lofuitt Heer dbitparstiver distieaiionanticghisneovideta method

that preventsylifgchBRHH NI RRINGEN Quer BuasRad A the sy HReepl e substrate of the package and

a lower
The invention addresses concerns of heat spreader anchoring and grounding of

thermally enhanced PBGA packages that in addition provides advantages of electrical
performance and advantages of assembly while the package meets conventional
manufacturing standards.

U.S. Pat. No. 5,616,957 (Kajihari) shows a package with an anchored heat spreader.

U.S. Pat. No. 5,977,626 (Wang et al.) reveals a thermally enhanced PBGA and heat
spreader design.

U.S. Pat. No. 6,032,355 (Tseng et al.) and U.S. Pat. No. 5,710,459 (Tang et al.) show

other heat spreaders.

SUMMARY OF THE INVENTION

A principle objective of the invention is to provide improved anchoring and
positioning of a heat spreader onto the substrate of the PBGA package by the use of
preformed anchoring posts on the surface of the substrate.

Another objective of the invention is to provide for accurate placement of the heat
spreader over the surface of the substrate.

Yet another objective of the invention is to provide for improved planarity of the heat
spreader and the therewith associated substrate, thereby avoiding mold flashing or bleeding

into exposed portions of the heat spreader.



surface of the heat spreader of the package. In accordance with the objectives of the invention a new
method and assembly is provided for anchoring the heat spreader of a PBGA package to the substrate
thereof. Anchor features are made part of the PBGA package, these anchor features are provided over
the surface of the substrate of the PBGA package. The anchor features align with openings created in
the heat spreader stafidlofrtienskitewingichainekane relinblevidssitiowihgdathdt arschsniatithe heat

spreader oveg g &HEBERyBLNERIRRIRIE & the RAGkage (BRI RESGRIBIIRE Qfd THEBRAWINGS

Fig. 1 is a cross section of a conventional PBGA package. Fig. 2 shows a cross section of a conventional
method of coMiBEEMY Bhksdt spedaeriiePatlBstrate. Fig. 3 shows a cross section of the method of the
invention of conneclingcach&atespidader ébjecsubstitee higedtishonms:a crogodaatiomnerobigding detail of

the anchoring feale:of 0, Ivenfion. 8l gonnecting i heal shieadenio & SUBRALS, fids b shows a cross
section of the anchoring feature ot the inven ion, whereby ‘optionally a layer ot thermally conductive
material is présaigess. Figmedeshroivel dher FE e prickned thesoradati derilere o drof sed uriing ticheat

spreader ovepq.sURstiate s 6 AR GBehowexamPies of e metardofithe inveatier afanchoring a

heat spreader over the surface of a substrate, the substrates of the two representations are different.
Figs. 7a throG 99 Wi bt sPadrorerdatifg i p BN padRage ds ity bR RS Re Y of the
invention, thiarfdisirme ttabkineargoeaties @vharcingatke Lorvwebiivnaldidaptathgdool. Figs. 8a through 8f
show a second flow of creating a PBGA package using the anchoring method of the invention. This
second method incorporates enhancing the conventional heat spreader attach tool. 3 DESCRIPTION OF
THE PREFERRED EMBODIMENSRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a cross section of a conventional PBGA package.

Fig. 2 shows a cross section of a conventional method of connecting a heat spreader to
a substrate.

Fig. 3 shows a cross section of the method of the invention of connecting a heat
spreader to a substrate.

Fig. 4 shows a cross section providing detail of the anchoring feature of the invention
of connecting a heat spreader to a substrate.

Fig. 5 shows a cross section of the anchoring feature of the invention, whereby
optionally a layer of thermally conductive material is provided.

Fig. 6a shows a cross section of the conventional method of securing a heat spreader
over a substrate.

Figs. 6b and 6¢c show examples of the method of the invention of anchoring a heat
spreader over the surface of a substrate, the substrates of the two representations are different.

Figs. 7a through 7g show a first flow of creating a PBGA package using the anchoring
method of the invention, this first method incorporates enhancing the conventional die attach
tool.

Figs. 8a through 8f show a second flow of creating a PBGA package using the
anchoring method of the invention. This second method incorporates enhancing the

conventional heat spreader attach tool.



For purposes of clarity and reference, a prior art heat spreader interconnect methodology for thermally
enhanced PBGA package will first be discussed using the cross section shown in Fig. 1. For applications
where the die-up method of mounting is applied and where the device does not meet thermal
requirements, the die-down method is frequently used whereby substrates are used that have been

provided with metal heat-distriddbEdaREDHANE O hEHESREHERREE-HEMBPBOAEDEkage typically has better
thermal performanae, thapdhedisrup FBCApakads.Sinceptiis heatibat ipgsnsrateddpthe die can be

dissipated effectively from the backside of the die to the metal heat slugs. However, the assembly cost
for this die-ddWHaIPIgeifeherabnsifansst, RS Parkrefor tHd ebg Slisratied bt dbmemss
semiconducte¢diexicesyShavig in Ibeap;ﬂﬁﬁmtim_em‘ dﬁhgdi&-agsqnmaoﬂaﬂﬁwmtaigmaptsi@f andie-up
thermally en%gr%e%f GA p&():ekalgoq: - éLeQ’ Lhe sefmlconduct?sr qlle 8fet_lae ther ggx flasnpanceg] PBGA

CVICC therma ui ents, own me requen .
package, mounted over the surrace o'? substrate f%q- fﬁrfla subs%rate or semlconductorqélle rﬁ/ountlng

support; it musebevhipgbrstobsiiot donveedtidnalRasedseateregidsdisath forcthk kyetadisnibitivnltiple,

complex and ﬁYﬁU&é%éﬁyﬁﬁ%sﬁ}mﬁEC&ﬂﬂ?g(ﬁ@‘i%%k&@@S%@%@QHB%@&&%@%@?@M&%@@ highlighted
in the cross section of Fig. 1 and essentially connect contact points or contact pads that aredorovided

over a first sti#adReaHeUBItBEMPAckRE e T Br o sraerpetin s dire M SSidyipves a second
surface of subgtate:l2frexampbaskefdeasttact giads wwenaditsiasyiiacaohsvbstiaiasienitayeokieen provided

with contact pads highlighted as 22, examples of contact zggs ver a second uréa e of substrate 12
nave been POV Sor o a L o T ed 08 DA ahaIh o R e P Liok o P iage - 16, a
first solder megsRitapdrctopicaisesomprising a patterned and etched layer of dielectric, with openings that

align with the contagh patisdRe IrsiSQARSBRATHC1E S ARAGLRUEY é}eﬁiﬁéht%f@ﬁﬁ%ﬁﬁlﬂl%@ﬁ 12-18,a

second solder mask layer, typically comprising a patterned and etched layer of dielectric, with openings
that align witl " P ir26K389- second solder mask 18 is created over a second surface of
Substrate 12 - 10, the semiconductor die of the thermally enhanced PBGA package, mounted over the

surface of substrate 12

- 12, a substrate or semiconductor die mounting support; it must be understood that
conventionally substrate 12 is used for the creation of multiple, complex and overlying layers
of interconnect traces; these interconnect traces have not been highlighted in the cross section
of Fig. 1 and essentially connect contact points or contact pads that are provided over a first
surface of substrate 12 with contact points or contact pads that are provided over a second
surface of substrate 12; examples of contact pads over a first surface of substrate 12 have
been provided with contact pads highlighted as 22, examples of contact pads over a second
surface of substrate 12 have been provided with contact pads highlighted as 24 and 26

- 14, the heat sink of the package

- 16, a first solder mask layer, typically comprising a patterned and etched layer of dielectric,
with openings that align with the contact pads 22; first solder mask 16 is created over a first
surface of substrate 12

- 18, a second solder mask layer, typically comprising a patterned and etched layer of
dielectric, with openings that align with the copper traces 24; second solder mask 18 is
created over a second surface of substrate 12

- 20, interconnect vias provided through substrate 12, creating electrical interconnects
between contact pads on a first surface of substrate 12 and contact pads on a second surface

of substrate 12



- 20, interconnect vial provided through substrate 12, creating electrical interconnects between contact
pads on a first surface of substrate 12 and contact pads on a second surface of substrate 12 4 - 22,
conductive traces or contact pads on a first surface of substrate 12; conductive traces 22 are connected
to traces 26 by means of vial 20 or by means of other interconnect traces (not shown) that are part of the
substrate 12 = 24 cgrdusiéy p Hascp ravioriacoDedssosedontisaifpercel ofkiatirbiecondupdsetgesAd pads 24 are

the physical inieraeRsRenveen e beaishieadessh 3pd fheshbstiaiR LideonRUDasiNe Glte that is

conventionally provided over the surface of ground pads 24 for positioning and interfacing with the heat
spreader 14 SBVPIRtA IS SPeHRSHAL? the second surface of substrate 12 - 28, solder balls for
further interconaegtduat shnvpi)vaddi e packagenthalitcholwibmarode; sestandimbigads withrsurrounding

electrical circylitry, or.electrical components (not shown);.gf tq) solder balls that are shown in the cross
cocton of Fig e e S B o e R B bl 25, o not
penetrate throdghadeitipeg!n6 hadishamfareomdnotaridke eliesdhelattreabEsmeand wivs gdihes of electrical

contact provigggt{gng{go‘{h(qhgteﬁrgi%g,ﬁgq}fgf@gp%f@g@e;:g other solder balls, such as solder ball 28',
completely penetrate through the solder mask 16 and therefore makes contact with conductive traces

over the surfat® SIS SQHERBIRV IS I AR 1aEp I e agsa0h SRS d Bolder balls 28", partially penetrate
through the sofdexsniskdl6 dandrinake iaantashavitthcosiaehpatith pqekagideddyshawiinst Gustace of
substrate 12 -eggba.l%%r' fthl(larmallly 8ond ct{'ve ?dheslve intzrf rﬁ:igigc between (ge 10 an IQF second

1 with surro ng clectrical Circuitry or. ¢le mponents (not shown); .
surface of su%stra{le 2, points o elle%:trlca contact provi a over t(fwepac ive urfsace of’semiconductor

die 10 - 34, bbadddred3ls thet itnesbonwnaotibn abelicct0do eohiact padusidprsvidedadwema second

surface of supRYALGIde bR, 2eHPId CmRPEMPISTAIMES puRithe RrsiRRaHRITIE - SEUGtR.Mbich further

also surrounds bond wires 34. _ _ _ ) ) _
do not make direct electrical contact with points of electrical contact provided in or on the

first surface of substrate 12; other solder balls, such as solder ball 28', completely penetrate
through the solder mask 16 and therefore makes contact with conductive traces over the
surface of the substrate 12; other solder balls again, such as solder balls 28", partially
penetrate through the solder mask 16 and make contact with contact pads 22 provided over a
first surface of substrate 12
- 30, a layer of thermally conductive adhesive interfacing between die 10 and the second
surface of substrate 12
- 32, points of electrical contact provided over the active surface of semiconductor die 10
- 34, bond wires for the interconnection of die 10 to contact pads 26 provided over a second
surface of substrate 12
- 36, a mold compound formed over the surface of the structure, which further also surrounds
bond wires 34.

Conventional methods that are applied for the improvement of thermally enhanced

PBGA packages concentrate on:

. increasing the density of the copper that is used in the creation of the substrate of the
package

. including an increasing number of metal layers in the substrate of the package

. applying methods of enhanced integration of the heat spreader of the package into the

package, typically using an adhesive for this purpose

. increasing the thickness of the metal layers in the substrate of the package, and
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Conventional methods that are applied for the improvement of thermally enhanced PBGA packages
concentrate on: increasing the density of the copper that is used in the creation of the substrate of the
package including an increasing number of metal layers in the substrate of the package applying
methods of enhanced integration of the heat spreader of the package into the package, typically using an
adhesive for this purhdse ninordasing itheotiioknegzuss, thiesredabldyebslin tthdssistrate dfthhe package,

and 5 adding more fermally SARAUCHYSG RS, VIR! ARL SAIdEL Qalls i s skl atg Qe package,

specifically to surface areas of the substrate that align with the thereover mounted semiconductor die of
the package. SpecifitNCHitfMtgRISHGITHE Ofdks %@%ﬂéﬁ of Fig. 1 are the heat spreader standoff features

38 of the heat spreagesifwhishhignm:Higl sHriRceanskanethedref interfagingdhia fealespegadgr 14 with the

substrate 12 of the PBGA package. Heat spreader 14 may.comprise metal of may comprise thermally
condustive efE b i e G LB HTEb A e TS B ROA LU ohas hoen
shown in crospresttior# ivfigthe sibighkghled ith¢HEBEIdspaskatio HehtHigre2dSpkecifiealbonmighdighted in the

cross section of Kige 2 géﬁlgﬁset%ﬁgﬁsﬁgggcgmg&vgg&gmay be conductive or non-conductive, that is,

as previously indicated, grovided over the surface of the ground pads on which the heat spreader rests -
27, a degree of norf3fanalify, SRATER Y riveRtisRraly N RIGBBUHIEEY TP Borkace BrhBat bssfeader 14 due

to a number ghinflugnerssofcstiesspt |ack ofi plaprety iafie RROFIRG tisHrtrcEs. in. aglditienaAo thermally
introduced stée%‘ .iqétk:ge. h%at sgreader. In tEe presence of the non-planarity 27 it is to be expected that
uneven stress' El;‘ﬁ' SEAR IRTE TN %{b(lnp(gi {8 25" between the heat spreader 14 and the underlying
ground pads 225(Flg. ddhasanesghee maidthflesliibg amdiesdingrofotheombidicantipousn dislpreveeddgence of an

even joining, gJQInINgG SRRk JBURLPAUKEIQ HHR UNGIRESIIRGERA thelgal3RIgaqeL 4 and the
adhesive glue 25, the mold 36, Fig. 1, surrounding the semiconductor device 10 and the heat spreader
14 is prone - 27, a degree of non-planarity, which conventionally is encountered in the surface of heat

spreader 14 due to a number of influences of stress and lack of planarity of supporting
surfaces in addition to thermally introduced stress in the heat spreader. In the presence of the
non-planarity 27 it is to be expected that uneven stress is present in the contact points 25
between the heat spreader 14 and the underlying ground pads 24 (Fig. 1), causing mold
flashing or bleeding of the mold compound. In the absence of an even joining, a joining that
must be alike for both intersects between the heat spreader 14 and the adhesive glue 25, the
mold 36, Fig. 1, surrounding the semiconductor device 10 and the heat spreader 14 is prone
to be not evenly distributed surrounding the die 16 and the heat spreader and can significantly
escape from under the heat spreader 14 and spread out over the surrounding substrate 12.

Fig. 3 is a cross section that shows contact points 29, the contact points of the
invention, between the heat spreader 14 and the underlying substrate 12. The main reason for
showing the cross section of Fig. 3 is to highlight that the non-planarity 27, Fig. 2, of the
conventional method of mounting the heat spreader has been eliminated using contact points
29 of the invention. This will be explained in detail following. The application of contact
points 29 must concurrently provide for openings in the lower portions of the heat spreader
stand-off 38 where the heat spreader stand-off 38 interfaces with the underlying substrate 12.
In the absence of such openings, the contact points 29 would be of little value since the
absence of such openings would inhibit the penetration of contact points 29 into the stand-off

38 of the heat spreader.



to be not evenly distributed surrounding the die 16 and the heat spreader and can significantly escape
from under the heat spreader 14 and spread out over the surrounding substrate 12. Fig. 3 is a cross
section that shows contact points 29, the contact points of the invention, between the heat spreader 14
and the underlying substrate 12. The main reason for showing the cross section of Fig. 3 is to highlight
that the non-planarifp@7omrigt poifstR® demiadptiohsl patvdaraosibeating thentsdassisreerierthas been

eliminated usjg.RQRIASIRQINS: 29Ohhe dmvensianidthis.wilbg expiaiegg in detail following. The
application of contact points 29 must concurrently provide for openings in the lower 1p"ortions of the heat

spreader stand-off 38 WY IR WSS EEHIULAPSA5hE81H B 1A td rie SN TR LSt ] Yebstrate 12.

In the absencexkpieatieppeniigsh thentighkact points 29 would be of little value since the absence of such

openings woyld inhi%’t the netr{agjonhof contagé rpﬁlnts 29 int(tﬁr%tl% stand-off 38 of trfiye he %hs reader. 6

. 1rst, surtace o eat spre s_seated over a.second surface o
The contact points i ) BFISO reterred to as a%c or poslts, can be crecyatec? using epoxy ?O which traces of

silver have been aduéstreresdlder paste or a solid metal. Fig. 4 shows a cross section of the section 38,

Fig. 1, the hegt Spragdel Sanaaflof s Iea ShrSadshdd RGN A Il R rfaee,of the heat
spreader 14 is seated directly over a second surface o fhe substrate 12 no adhesive glue Is provided in
the interface betwegibshiathéat spreader 14 and substrate 12 the heat spreader stand-off 38, and

therewith the Jieat Spraadelstd.ds-SemiedPyer 1he RGeRnd SV iRGe QialPsTalg 1aky Mieang.of a

positioning and anchoring post 31 that is pre-formed over the surface of substrate 12 anchoring post 31
is centered with resiyeeRtc UGS sHRAHH AN BSBPOhmBPSEitREE MrsaHekiipediatiet Brithis purpose in

the heat spreader sganebefitadvabiyghtighisthiessensistent seating height of the heat spreader 14, which
is made possible by the direct contact between the heat spreader stand-off post 38 and thﬁ substrate 12,

without any irfterverAfGTHPERST Hiub ULt aHi tehfik (0 and inserted through an opening 33 that

has been provided for this purpose in the heat spreader stand-off 38
. 35 highlights the consistent seating height of the heat spreader 14, which is made

possible by the direct contact between the heat spreader stand-off post 38 and the

substrate 12, without any intervening layers of glue, paste and the like.

Fig. 5 shows a cross section that is identical to the cross section of Fig. 4 with
exception of the addition of an optional layer 37 of electrically and/or thermally conductive
material. This optional layer 37 provides for firmer seating and locking of the standoff 38. In
addition, layer 37 enhances thermal conduction from the heat spreader 14 to the substrate 12.

This optional layer 37 can be deposited using a material such as epoxy to which traces
of silver have been added or solder paste or a solid metal.

The cross section of Fig. 6a shows a conventional electrically conductive path

between the heat spreader 14 and the underlying substrate 12, as follows:

. from a second surface 46 of the heat spreader 14 to

. the conductive glue 25 to

. the metal ground pad 24 to (not shown)

. a ground-ring that is conventionally provided as a component of substrate 12.

Figs. 6b and 6¢ provide further detail regarding the heat spreader anchoring of the
invention by highlighting the following elements of this arrangement:
- 14, the heat spreader, this heat spreader may be created using metal over the surface of

which is coated a layer of nickel or therewith electrically and thermally equivalent material



Fig. 5 shows a cross section that is identical to the cross section of Fig. 4 with exception of the addition of
an optional layer 37 of electrically and/or thermally conductive material. This optional layer 37 provides
for firmer seating and locking of the standoff 38. In addition, layer 37 enhances thermal conduction from
the heat spreader 14 to the substrate 12. This optional layer 37 can be deposited using a material such as
epoxy to whicB¥deesordusitivgranger bty dudedonr doidecipastertiervod @ yaetad. stHecerolsdsection of
Fig. 6a shows g aonyentigned elgeticallyiappdyctive.path Setyaentie healspteaderd dand the

underlying substrate 12, as follows: from a second surface 46 of the heat spreader 14 to the conductive
glue 25 to th& et RVUHa BaTRUaes (b Lo 2died st nedmh gaHari saHdeMtiBhally provided as a
component of 38ihitratat kprekigs s@hdasfd 6¢ provide further detail regarding the heat spreader anchoring

of the inventiog,by highlighting.the following elements of this arrangement; - 14, the heat spreader, this
et soronder tak MAIANNR ed SN S EIRMER ol R AU RIAETIRD it HE0SRSReaC

therewith eleetagialiyl dnd terarddly erpen sleronafehasbstgge theasdndadtiver gnehur Birkénpivention; this
anchor is prefarmerkQuerthasuiiacs l’i!s%_rmlﬁﬁﬁieﬂfé{%@ﬁ%?ﬁf?e_%ﬁﬁgtUﬂ@ﬁﬁV\_"th over the surface of
substrate 12; anchor 39 may be created using an epoxy to which traces of silver are added or solder
paste or a solid’miBeaP3E G MseEkt8ader stand-off - 24, a metal ground pad that is connected to a
ground plane; 4dheagratsddiptae hoiy be provided in a second (or upper) surface of the substrate 12 or in
an inner groung plane (nat shown) for substrates that compri ultiple.layers of interconnect metal - 12,
the substiate oF o e P R T T S e
created over th&Yirsrgogfackyoiernsineapsgrendelyizeingdbtificpoubipadep bsitinprendehémiddily treating
the first surfage, gf herisRIeadREA Wth 13/ Bop:saadustive matsriakohisHayeprriides afirgt surface 40

of heat spreader 14 that is )
electrically non-conductive

- 37, a layer of electrically conductive material provided over the conductive anchor post 39,
and
- 40, the non-conductive first surface of heat spreader 14.

Fig. 6¢ shows a cross section that further illustrates the use of a substrate 12 wherein
multiple layers of conductive interconnects have been provided, specifically layers 43, 45 and
47, of which one or more may be used as signal interconnects or ground planes or power lines
and the like. A plated through hole 41' has also been highlighted in the cross section of Fig.
6¢.

Specifically, from the cross section that is shown in Fig. 6c¢ it is clear that the path of
electrical conduction for this cross section is as follows:

. from the second or upper surface 42 of the heat spreader 14 to

. the conductive material (not shown) deposited over the second surface of heat
spreader 14 to

° 37, the layer of conductive material deposited over the anchor 39 to

. the conductive anchor 39, the anchor posts of the invention, comprising conductive
material, that have been created over the first surface of heat spreader 14 to

° the ground pad 24 to

. plated through hole 41’ to

. a thermally conductive layer, such as layer 43, provided as a layer of substrate 12.



electrically non-conductive - 37, a layer of electrically conductive material provided over the conductive
anchor post 39, and - 40, the non-conductive first surface of heat spreader 14. Fig. 6¢ shows a cross
section that further illustrates the use of a substrate 12 wherein multiple layers of conductive
interconnects have been provided, specifically layers 43, 45 and 47, of which one or more may be used
as signal interconné&egs. dedghoutsdl piaped Sor thrsweh fhere pivdited likehowphaddathioaatehaledl' has also

been highlighied daiieerpssrsaeitR idni8ebie RPARIIGAYYs iPnetaHress ST 4 ghown in Fig.
6¢ it is clear that the path of electrical conduction for this cross section is as follows: from the second or

upper surfac& A5 8RR heRelssder 14 to the conductive material (not shown) deposited over the
second surfacé@k heathsprgadershdviohd dntieday ool coptiustiiednateniddapogitediowanthe anchor 39
to the conduct{!l\égign%h r 39, the anchor posts of the invention, comprising conductive material, that have
been created over tHe Tirst surface of heat spreader 14 to the ground pad 24 to plated through hole 41' to
a thermally cohtiscthacthegrah Sfichoas theymdiatedrdvidetnaiemdalpdr of sillsstiatthe co® Rzl through 7g
and 8a through ﬁgﬁr%grm}dﬁggg shawthe heat spreader attach processing steps of the invention before
the molding is applied, these two sets of figures are differentiated as follows: - Figs. 7a through 7g show

the indicated flow, inf5IBFRETEUERLP B haHE Y e Uld St A PSR HigeV A COmBES s £MRBEIYR 8f show the
indicated flowhérajelamentack bine idne hipbigltantientionalidie: heat spreader attach machine. The

processing flowgfatis Shown I FigsiiR Ry ouan.Ag IR SomaliSes SRNBRGMhe time of die
attach or after wire bonding, conductive epoxy is used for this purpose, dispensed through
the dispensing needle 50; this cross section shows that the invention can be implemented
by enhancing the die attach machine such that the die attach machine can, in addition to
and simultaneous with depositing the layer 30 of thermally conductive adhesive (epoxy)
interfacing between die 10 and the second surface of substrate 12, also deposit conductive
epoxy 39
2. Fig. 7b, step 2, this is the step of curing the deposited conductive epoxy 39; this step of
curing can be performed inline or as a batch over process
3. Fig. 7c, step 3, the wire bonding step, wires 34 are provided, these conductive wires
interconnect contact points on the active surface of die 10 (not shown) with contact pads
(not shown), similar to conductive pads 26 of Fig. 1, provided over the second surface of
substrate 12
4. Fig. 7d, step 4, heat spreader 14 is attached as a first operation in a first station of the heat
spreader attach tool, using for this purpose pick & place operation 52
5. Fig. 7e, step 5, deposit a layer 37 (see also Figs. 6b and 6¢) of conductive epoxy over the
surface of the cured epoxy 39, as a second operation in a second station of the heat
spreader attach tool, using dispensing needle 50 for this purpose
6. Fig. 7f, step 6, perform epoxy cure, curing the deposited layer 37 of epoxy, and
7. Fig. 7g, step 7, complete the package of the invention by providing the molding 36
underneath and overlying the heat spreader 14.
The processing flow that is shown in Figs. 8a through 8f, which comprises enhancing

the conventional die heat spreader attach machine, will be highlighted next, as follows:



the die attach machine, will be highlighted first, as follows: 1. Fig. 7a, step 1, anchor posts 39 (see also
Fig. 6a and 6b) are created at the time of die attach or after wire bonding, conductive epoxy is used for
this purpose, dispensed through the dispensing needle 50; this cross section shows that the invention
can be implemented by enhancing the die attach machine such that the die attach machine can, in
addition to ahdEEnSkasiends Wwithod @pdisithehalkeyEiza0nfntdrimaieoiedritibe Holtedivei@poxy)

interfacing betwegRidie A0.a06 & seaRMt SeiaRR @sSepstiate dddalep GePaaibeQNANGINREPOXY 39 2.
Fig. 7b, step 2, this is the step of curing the deposited conductive epoxy 39; this step of curing can be

performed inlind6?4g8 e AHSheBYaR BRselsals IFmusy becigls & IHB RS b STHRY Bt s HesQ 3% are
provided, theserignductiep Wites thrtbsadwiest Bhmaptepaints oo tine: actieesttitdcaioé dpxhOi{not shown)

with contact pads_(not H wn)-similar to copductiv s 26 of .Fig. 1, provided gver I'g?)s cond surface
of substrate 12T S S R S B o e T £ S B o ion of he
heat spreader aetziemtiont] disingadr mishpierpoxe Pk hiaddhspdeatiosroms, iy, thedisteiash deposit a

layer 37 (see algpeFigsn QnidRck 8oh Al ERAIHCIYRSREN, QVEt thgd Serace f the GHIsdiRPey39, as a
second operation in a second station of the heat spreader attach tool, using dispensing needle 50 for this

purpose 6. Fig. SFEUARI# i5EMSHMIBEEX P& &P during the deposited layer 37 of epoxy, and 7. Fig. 7g, step

7, complete themackagespfXhdiinisemticepypeodidinbetdepnatdingrdb cuivdesaeaty amd ewerhing the heat

spreader 14. The rocessin%kflow that is $ qv(\:/arllnigeFigé a E]prokfgh 8f, which comprises enhancing the
ghte

. 8
conventional dié:lhélétl%p%r%% er attabh mac Ine, will? e(ﬁlné% ighted next, as follows: 9 1. Fig. 8a, step 1,

anchor post 39 fsedalstiFig hezt sindadp) i4 tretckrdasieftishepsfanire ibofidingjasioafeé theiheabonding,

conductive epoxyisdisadiar i puQsEuslisaRAse @yl disansing needle 50; it must be noted

in the cross section that is shown in Figs. 8a, step 1, that the bond wires 34 are present at the time that
the conductive gb%)%¢1§tep 4, deposit a layer 37 (see also Figs. 6b and 6¢) of conductive epoxy over the

surface of the cured epoxy 39; this cross-section shows that the invention can be
implemented by enhancing the heat spreader attach machine such that the heat spreader
attach machine can, in addition to and following the placement of the heat spreader 14,
also deposit conductive epoxy 37
5. Fig. 8e, step 5, perform epoxy cure, curing the deposited layer 37 of epoxy, which can be
performed in-line or, step 6
6. Fig. 8f, step 6, perform epoxy cure, curing the deposited layer 37 of epoxy, which can be
performed off-line as a batch type oven curing process, and (not shown)
7. complete the package of the invention by providing molding underneath and overlying the
heat spreader.
The invention can be summarized as follows:
. the invention provides an improved method of positioning and anchoring of the heat
spreader with respect to the underlying substrate by using pre-formed anchoring posts
° the anchoring posts of the invention provide for improved accuracy in the placement
of the heat spreader over the substrate
. the anchoring posts of the invention provide for improved planarity of the surface of
the heat spreader with respect to the surface of the underlying substrate
. the invention provides for the prevention of mold flashing or bleeding by preventing

that the mold can escape along the (exposed) surface of the heat spreader
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deposited; this reflects the fact that for the flow that is shown in Figs. 8a and 8b, the conventional die
attach machine is not modified and therefore performs only the die attach operation which is
conventionally followed by wire bond connect 34, providing the cross section that is shown in Fig. 8a,
step 1 2. Fig. 8b, step 2, this is the step of curing the deposited conductive epoxy 39; this step of curing
is a quick or gnap cineithanean iyevplfdomadiduindiBcFide @ascdtelpBingetspeeadeotddipattached as a

first operation in a fisst. sfation o bg ieat sPrAdeLAYAChIROk.USIngar. i RUFRRRS Dick &place

operation 52 4. Fig. 8d, step 4, deposit a layer 37 (seé also Figs. 6b and 6c¢) of conductive epoxy over the
surface of the curediBhE%IPIGT fiacFostae bEidPRIANE thaioHechVaRtb &P bBOIpISHENEed by
enhancing the heatspegader attach machine such that the heat spreader attach machine can, in addition
to and following the placement of the heat spreader 14, alsq deposit conductive epoxy 37 5. Fig. 8e, step
5, perform epoxy cUP8, RUFIGHREYEISS et FATET B F PRSI GHIGH LR Bun ;5’8%%%%&%%% or, step 6
6. Fig. 8f, step 6, peifappeepoiy cuf ehechiringpibaeddepakitetbladar 82 pfoejiadyaswhichl danpbaeperformed

off-line as a batch t oven curing process, and (not howd% . complete t ackage of the.invention by
orovicne motaing Lo o O R e o

.
follows: the inventitie provides mavidasraveigsnatsod-df iptssfienhrgrend Badiverifwtithaitede spreader
with respect to the underhdngsHRSEaaRYHSING BSRrRIMEd ANhAIRARES RihRGAGHRERELPOStS of the

invention provide for improved accuracy in the placement of the heat spreader over the substrate the
anchoring posts of R8RSR DRSS TSRS HSHATRI b4 AP BrdrRlage ALt 8¥PtHA reat spreader with
respect to the surfateegirtiressing &tbyin ghau bsteaibeerihvadmviantiaps pravidesestor ghadraventien &f mold
flashing or b'gaelgi{,rg 1er reve({1gisng)lltg1vgst:the mold can escape along the (exposed) surface of the heat

arize
spreader 10
Figs. 7a through 7g, enhancing the conventional die attach machine, implemented by

the sequence:
. die attach
. anchor post creation
. curing of the created anchor posts

. wire bonding

1
2
3
4
5. attaching the heat spreader
6. depositing of epoxy over the created anchor (optional)
7. curing the epoxy deposited over the anchor posts, and
8. providing the mold compound, enclosing the mounted semiconductor die and partially
overlying the heat spreader.
Figs. 8a through 8f, enhancing the conventional heat spreader attach machine,
implemented by the sequence:
performing conventional steps of die attach and wire bonding

creating the anchor posts of the invention

curing the created anchor posts (in-line, snap curing)

depositing of epoxy over the created anchor posts (optional),

1.
2.
3.
4. attaching the heat spreader
S.
6. curing the epoxy deposited over the anchor posts, and
7.

providing the mold compound, enclosing the mounted semiconductor die and partially

overlying the heat spreader.
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the invention provides for avoiding direct electrical shorting between a ground pad, provided over the
surface of the underlying substrate, and the heat spreader since the first or lower surface of the heat
spreader is provided with a layer of non-conductive material the invention provides for a direct
interconnecting conductive path between a second or upper surface of the heat spreader and a ground
plane provided as oWéhefghehsiameation thes baeledgiagbsd sodathrstairdovith peldprevitetbesiéie the second

or upper surfaggefiithesiBalRigPIRVIdSS & dirgst sieatiiaainterfags Qeiwesn thadeal spsgader and the
substrate, from Where the ground connection can be completed with interconnecting conductive posts

between the GHURY Y58 BRAEGPEundhSRsn & dteh L ubstrate “He proRussintrHowEtithale been
shown in Figsotaricnongheaighendaga ertw,grﬂéifamrg hersuhemgirized s foltowisn Higs. tadhneugh 79,
enhancing the copventiongl die ¢ aEBaC'I Daching, Imglemente nagé the 3‘%9&? RS oAl 2ftagh) 2. anchor
post creation 3T curing o]flﬁw créated anchor posts 4 Wire bon B attach Ing the heat spreader 6.
depositing of\erﬂmyf@\@r)m@ﬁ:ﬂea%eppamﬁ@m@fhaﬂ}llvalemrﬂg?tﬁé epoxy deposited over the anchor
posts, and 8. providing the mold compound, enclosing the mounted semiconductor die and partially
overlying the heat spreader. Figs. 8a through 8f, enhancing the conventional heat spreader attach
machine, implemented by the sequence: 1. performing conventional steps of die attach and wire bonding
2. creating the anchor posts of the invention 3. curing the created anchor posts (in-line, snap curing) 4.
attaching the heat spreader

12



5. depositing of epoxy over the created anchor posts (optional), 6. curing the epoxy deposited over the
anchor posts, and 7. providing the mold compound, enclosing the mounted semiconductor die and
partially overlying the heat spreader. 11 Although the invention has been described and illustrated with
reference to specific illustrative embodiments thereof, it is not intended that the invention be limited to
those illustrafifatapridodipddnits. Those skilled in the art will recognize that variations and modifications
can be made without departing from the spirit of the invention. It is therefore intended to include within
the invention all such variations and modifications which fall within the scope of the appended claims and

equivalents thereof., 12 What is,claimed is:. 1. A eth%J creatin ic Bl?ll Grid Array (PBGA)
package, comprisinlg' the s &J%hgé {(21 Cﬁ?gwcﬁﬁgﬂgl%@ %{P's%lst%ﬁ%gh%\%%g intscof elec ﬂ%ﬁ contact over
the surface ttherdeifs aftayer of thermally conductive adhesive having been provided over the surface of

said substrate, at Ie&g&m&ggﬁcggggcg%%@%{@giBgip@% e@g&i{@n@gﬂ%rom@_%rg%p@&f said layer
of thermally conductive adhesive using a die attach process, said posﬂmmng%)f said at least one

semiconductor device belRgirfdiMEH YubRREbCE AT BSIAE PYSGIBRETR XLt fIes of said at
least one semiconductor devigefheing exposestand acing anaeiasndisuidace afvajdisuhstrate; (b)
creating anchor posts over (;Shgos%r aocveeroI seaigléubstrfagei ds?idelgrg)gq% POsts ‘peni(rlwlgc 1sv%paa(ﬁ{:letse\o/leby a first
distance; (c) curing said cPeated anchor pos?s; fc?)e eledfrica connecflng aid contact pomtls provided in
an active surface of said atsifgastsndtadniiconsuctot pesicaingthisaid poigis ofeksativeatiedntact provided

over the surface of said S%@%@%iﬁ?%@ﬁ@@%@tﬁ%r&m%@%m provided in an active surface

of said at least one semiconductor device being exposed and facing away from
the surface of said substrate;

(b) creating anchor posts over the surface of said substrate, said anchor posts being
separated by a first distance;

(c) curing said created anchor posts;

(d) electrically connecting said contact points provided in an active surface of said at
least one semiconductor device with said points of electrical contact provided
over the surface of said substrate, using methods of wire bonding;

(e) providing a heat spreader for said PBGA package, said heat spreader having a first
and a second surface, said first surface facing said substrate, said first surface
having been provided with a layer of electrically non-conductive material, said
heat spreader comprising:

(i) a horizontal portion, being parallel with the surface of said substrate of said
PBGA package;

(i1) heat spreader stand-off features;

(iii) said heat spreader stand-off features having a contact surface providing
contact between said heat spreader and said substrate;

(iv) said contact surface of said heat spreader stand-off features having been
provided with, openings there-through; and

(v) said openings provided through said contact surfaces being separated by a

distance of said first distance;
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(e) providing a heat spreader for said PBGA package, said heat spreader having a first and a second
surface, said first surface facing said substrate, said first surface having been provided with a layer of
electrically non-conductive material, said heat spreader comprising: (i) a horizontal portion, being parallel
with the surface of said substrate of said PBGA package; (ii) heat spreader stand-off features; (iii) said
heat spreader standtbfflfgringreéaihavphgrapesntarstvaladavepioyidiriacccohtaid besiwaen wilidshidat spreader

and said substrate; (iv) sajiglspntactsuracaRfsridiealsReatak stand:0lf faatusesihaving een

provided with, openings there-through; and (v) said openings provided through said contact surfaces
being separated by a_dist#88f YiRIFSStance; 13 () aligning said anchor posts provided over the
surface of said subspaisssvithesaid apaoingspravidecitbreudie saithcontaci sytiatas:dheaidistand-off
features of said heat spreader; and é%ér&s%rtlg sal gg&gar Dosts soggwdgd tgﬁ/&%fp%sturfacef of said

. . . OpenIngs | I'(f.| Sdl sal dS 1111‘6{‘8 [6) .
substrate into said openings prov rough sSaid contact surfaces of said stand-off features of said

heat spreader, creating arielbhgostergndsudieniitierengivsarbo puningsng tbitde thicbapeniritl contact

surfaces. 2. The method cgrg{@ggglhlgggﬂl anghenfestspging created during said die attach process. 3.
The method of claim 1, said anchor posts comprising deposits of thermally and electrically conductive

material. 4. The method ofcéaiietAeSaitt ANGHNoKHaskscEONPFISIBE it diaieydalselgcted droatathe group
consisting of e oxy to which traces of silver have been added and solder paste and a solid metal. 5. The
method of cldim ?[, Said providing said first surface of said heat spreader

3. The method of claim 1, said anchor posts comprising deposits of thermally

and electrically conductive material.

4. The method of claim 1, said anchor posts comprising a material selected from
the group consisting of epoxy to which traces of silver have been added and solder paste and

a solid metal.

5. The method of claim 1, said providing said first surface of said heat spreader
with a layer of electrically non-conductive material comprising a method selected from the
group consisting of coating and depositing and chemically treating the first surface of said

heat spreader.

6. The method of claim 1, said anchor posts having been created applying

methods is dispensing or printing of electrically and thermally conductive material.

7. The method of claim 6, said of electrically and thermally conductive material

comprising epoxy to which traces of silver have been added.

8. The method of claim 1, with additional steps of:

depositing a layer of electrically and thermally conductive material over said anchor
posts protruding through said openings provided through said contact surfaces,
thereby including a surface area of said heat spreader surrounding said
openings provided through said contact surfaces, thereby using methods of
dispensing or printing; and

curing said deposited layer of electrically and thermally conductive material.
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with a layer of electrically non-conductive material comprising a method selected from the group
consisting of coating and depositing and chemically treating the first surface of said heat spreader. 6. The
method of claim 1, said anchor posts having been created applying methods is dispensing or printing of
electrically and thermally conductive material. 7. The method of claim 6, said of electrically and thermally
conductive materiaP-comp¥lsingedoxgfteloimich tradescofisiir ingdvadaen adetic8Ye iwtaigthod of claim

1, with additi%ﬂﬁb%fﬁﬁg PhsleRIsiing &l ayer Qfeeé%ﬁlﬂ%ﬂk’iﬁ[}% Bl anductiyematsiialover said
anchor posts protrudlr%gé%hrou h said openings provided through said contact surfaces, thereby including
a surface are’'5t BeB ¥t aprsolflsr 8o by i 8benings provided through said contact surfaces,

thereby using methods of .dispensing or printing; anq?curi said deposited layer of electrically and
thermally conductivggmateTr?lgl. ni%%g.ch%{é ?Laért%od of c afﬁ%glg,%néjlid Sg atrica Hgt}éé tﬁlg?éﬁ%%lyagénductive
material con®prapngaiphatedesselected from the group consisting of epoxy to which traces of silver have
been added and solder paste and a solid metal. 10. The method of claim 8, with additional steps

comprising molding!dnd eh&eddtbArerdveaddeticBal (Guthogas e skrastRMBHA eSrid Array

(PBGA) packagstepomtprising the steps of: (a) providing a PBGA substrate having points of electrical
contact over the surface. thereol ghiaver, ol hermally.conductive adhegive haying been prowided over the
surface of said sub&1 a?e, at 1688t one semiconductordevice aving been positione over the surface of
said layer of thermally cortbieretifteadeyrssivéharsinldycdidustiziehh ghescesha waribsositienidgdofwaid at least

one semiconductor devicg,beingResiormedBushdhat £oAtBRE RIS RIRHISe ian ARy ssHrface of said

at least one semiconductor device being exposed and facing away from , ,
positioned over the surface of said layer of thermally conductive adhesive

using a die attach process, said positioning of said at least one semiconductor
device being performed such that contact points provided in an active surface
of said at least one semiconductor device being exposed and facing away from
the surface of said substrate, said contact points provided in an active surface
of said at least one semiconductor device having been electrically connected
with said points of electrical contact provided over the surface of said
substrate, using methods of wire bonding;

(b) creating anchor posts over the surface of said substrate, said anchor posts being
separated by a first distance;

(c) curing said created anchor posts, applying methods of in-line or snap curing;

(d) providing a heat spreader for a PBGA package, said heat spreader having a first
and a second surface, said first surface facing said substrate, said first surface
having been provided with a layer of electrically non-conductive material, said
heat spreader comprising:

(1) a horizontal portion, being parallel with the surface of said substrate of said
PBGA package;

(i1) heat spreader stand-off features;

(iii) said heat spreader stand-off features having a contact surface providing
contact between said heat spreader and said substrate;

(iv) said contact surface of said heat spreader stand-off features having been

provided with openings there-through; and
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the surface of said substrate, said contact points provided in an active surface of said at least one
semiconductor device having been electrically connected with said points of electrical contact provided
over the surface of said substrate, using methods of wire bonding; (b) creating anchor posts over the
surface of said substrate, said anchor posts being separated by a first distance; (c) curing said created
anchor posts, applying netliaidsop¢iingineroyidad theenitigsald)corsdt ingfactrebaispsagercfbba PBGA
package, said heat spreader haying.a firshi@ndaisgered surface, said first surface facing said substrate,
said first surface having been provided with a layer of electrically non-conductive material, said heat
spreader comprising: (i) a HoEBREISASHABH B AN FarxifadaYA s strescebrddisrBiipus Atithof said
PBGA package,; (ii) heat spreaderisiapdiogh ieatddes; tipughishRieainspread staidaidf sieadusés having a
contact surface providing conta{%tap%(g\me{esrlal%e}ilg ptsaar'% g(prre%gil%r %%s id0 ugﬁtggge'lggg_%%icp contact
surface of said heat spreader stand-off features h iIng béen provi ed with openings there-through; and
15 (v) said openings provifleditngghiidaitchonpastsirtded denhthsepiretad tydoasudistaigcatof said first
distance; (e) aligning said anCh%BQ%&H{QN}%Q&%FB@#%%J%&Na%ﬁ%%§%@k%iwi§ﬁn§%ﬁ openings
provided through said contact surfaces of said stand-off features of said heat spreader, using methods of

pick and place: and (f) inserting SaIHSHRhSH bR Bt tfe AreRIS AR RO RASE BFUEIAIRR KRR into said
openings provided through said @antpehisigifpresdol saichgtavaitt othieatuiesef said heat spreader,
creating anchor posts protruding through said openings provided through said contact surfaces. 12. The
method of claim 11]8aid driehorethodtsfcdmpridinepdepubdits pisthemmaliiping deposits of thermally

and electrically conductive material.

13. The method of claim 11, said anchor posts comprising a material selected

from the group consisting of epoxy to which traces of silver have been added.

14. The method of claim 11, said anchor posts being created applying methods of

solder bump creation.

15. The method of claim 11, said providing said first surface of said heat spreader
with a layer of electrically non-conductive material comprising a method selected from the
group consisting of coating and depositing and chemically treating the first surface of said

heat spreader.

16. The method of claim 11, said anchor posts having been created applying

methods is dispensing or printing of electrically and thermally conductive material.

17. The method of claim 16, said conductive material comprising epoxy to which

traces of silver have been added.

18. The method of claim 11, with additional steps of:

depositing a layer of electrically and thermally conductive material over said anchor
posts protruding through said openings provided through said contact surfaces,
thereby including a surface area of said heat spreader surrounding said
openings provided through said contact surfaces, thereby using methods of
dispensing or printing; and

curing said deposited layer of electrically and thermally conductive material.
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and electrically conductive material. 13. The method of claim 11, said anchor posts comprising a material
selected from the group consisting of epoxy to which traces of silver have been added. 14. The method
of claim 11, said anchor posts being created applying methods of solder bump creation. 15. The method
of claim 11, said providing said first surface of said heat spreader with a layer of electrically
non-conductive maté¥ial céhsprisihedeohrdthind Setettedpttosaliiangrdgpredsistifecofcomtienphnd
depositing a%&pggﬂgwiw@tm@pggg@gfugriiaglehgtégggnQQ@gdspreader. 16. The method of claim 11,
said anchor posts having been created applying methods is dispensing or printing of electrically and
thermally conductiveomaterial .iethdchefraatho dipk ldiere dific saychaoniiiativg mai@riaveanpiging epoxy to
which traces of silver ha\{% beep added. 18. The method of claim 11, with additional steps of: depositing
t

a layer of eleg%rrflcpéfﬁ}n nd épr%sa?ly conductive material over said anchor posts protruding through said

openings provided troughgaid aeRiagt-sHHareSyithaRRY ¢ IUERG ARuIdRCeAteMof3aislibgat spreader
surrounding said openings provided through said contact surfaces, thereby using methods of dispensing
or printing; altPELYifYy said deposited layer of electrically and thermally conductive material. 16 19. The
method of claim 18, said electrically and thermally conductive material comprising epoxy to which traces
of silver have been added. 20. The method of claim 18, said electrically and thermally conductive material
comprising solder paste. 21. The method of claim 18, with additional steps of molding and encapsulation
processes. 17
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