HEAT SPREADER ANCHORING & GROUNDING METHOD & 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 achieved improvements in the ﬁerformance of semiconductor devices by

device miniktiry t%’rBMn‘éPé %%GM(B &Q&N]ﬁ 5@?@9@1‘3 gﬂﬁé{aﬁ@%&%pproaches
that has been used to cregieBUKRCEPRUIAIP AICK ARG FEOWINGiaRai A M guit 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 (1/0O)
connections that can be made to the QFP are therefore confined to the edges of the flat package,
which limits the number of 1/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 1/O pin count dgas R RICESD 200THE ¢NoUPNVEIDRhis 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 allocated across the 1 BGA package than was
the case with the QFP. The contact points that are used for the BGA package are typically solder balls
that havel th&ialtbedtailaenigmof facilitating flow soldering of the package onto a printed circuit
board. Prior Art substrate packaging uses ceramic and plastic BGA packaging. Ceramic substrate
packaging is expefsitecatarhaslpiroven bdirfibiiratpatfodmiatessaedheitiveraficpaekaged Reeent years

have Seeﬁ‘a%ﬁ@u%ﬂ?[% nemahplpstie &%Q@M@Héﬂﬁg Bﬁfﬁ?&lﬂging 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/0) connections that can be made
to the QFP are therefore confined to the edges of the flat package, which limits the number of
I/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 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 /0 connects only around the periphery of the package. More contact

points with greater spacing between the contact points can therefore be allocated across the
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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 from the IC is high, that is in excess of 350 pins, or if the number
of pins coming from the IC is less than 350 but the required overall package size is small, or if the chip

power dissinRURRKSAIALHRVEXERSSRE 4viNals QePCiNiR hirdlgstiantnature hreomemewoplicated

and expensive. The invention addresses concerns of heat spreader anchoring and grounding of

thermallyPaRFEsEA PRieApaeldsgbalinthahhanaithsedrsdiadeeatresradredlise CarPeFrbignance

and advasttages.ekassenibly/ pMalgithieciaticge meets conventional manufacturing standards. US
5,616,957 (Kajihari) shows a {Jackage with an anchored heat spreader. US 5,977,626 (Wang et al.)

reveals a thermBIerHA B BEAR&IG AE HSPrEeas 6 g P ler G BOA3BeckpERIgy S5 nd US
5,710,45865a08 gl shewoheehadt SHeaderprSMMARY Qi THREINMARDETHOMA prisaiple

objective of the invention is to Erovide imgéoved anchoring and %ositioning of a heat spreader onto the

substrate®BF {AEPBESAh IERELBAS fife LT SrpreEcRsddPlantisoR g pertEag N d b packagiihe

substratenAriheheircienotikednvestianisites previdafigr areuateiplacemert BGAejaerigspreader
over the surface of the substrate. Yet another gbjective of the invention is t_(ét%ovi,de for improved

planarity BPEHRIL: 145 Elaste st W AR 68 datkass Bt TS e Ehy QUM ATk B Hashing

or bleeding igHe @RasetipeHipne of ththbeahiRicadsins e silhiuiber pRiectiNe efiihe imvantian is to
provide a method, that prevents direct grounding. between a rou%g pad.on the surface of the
d

substrate 8 iieopackaflsry dlioNeruBihend SRS RS oftHe [ssEkhaR 2 MbatdBfdance
with the ebjpétbdesvefiNeionesdionainemwameashodianchas pomblydissipravitledhieghancbosing die heat
spreader of a PBGA package to the substrate thereof. Anchor features are made part of the PBGA
package, WESPHHUHB G HIRYG FIBURREF ARSs foan B RPN ate of the PBGA package.

The anchor featoresialigitithadagsiitgSconcerns 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.

US 5,616,957 (Kajihari) shows a package with an anchored heat spreader.
US 5,977,626 (Wang et al.) reveals a thermally enhanced PBGA and heat spreader
design.

US 6,032,355 (Tseng et al.) and US 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 pre-
formed 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.

A still further objective of the invention is to provide a method that prevents direct
grounding between a ground pad on the surface of the substrate of 'the package and a lower

surface of the heat spreader of the package.
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created in the heat spreader stand-off, thus allowing for quick and reliable positioning and anchoring
of the heat spreader over the surface of the substrate of the package. BRIEF 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 thg iN@RiiAR OGN IRSTHIgea Rt SRIBARICE LG Gh Sk BRikAIRefhig 4RNAYSAHIORS section
providing detail of the anchoring feature of the invention of connecting a heat spreader to a substrate.

Fig. 5 sh8iY 4t des asbesinstindent shesadg rbAFBGrimaskightbtheshR R Bptkiatyiehtiyer of

thermallyrenneidchive aate Paki s PIRYIfeE Kigafia SN0NSsa §HORSISREAINROAIDS eRM¥ENIRBAReethod of
securing a heat spreader over a substrate. Figs. 6b and 6¢c show examples of the method of the

inventionsBFARCIRIrfG SRR eREdbe R Aedingscd bt aathosuierivine LBbmdtBs BEmavo
representatiang af eHdiffRigpréigs: Aarniemomy Shevn fitst daekof i qatingl @ foBasnpackage using
the anchoring methad of the invention, this first method incorporates enhancing the conventional die

attach tgBIcGEEey thedisghsareadishra e strirsn S brestt UrB &8 PAdidsSe using the anchoring

method of the invention. This second method incorporates enhancing the conventional heat spreader
attach tool. 3 DESCRIPTION OF THE PREFERRED EMBODIMENTS For purposes of clarity and

reference, a prior art heat spré3dEelintdreoiRdBEI OhethodblEdy ReyWH&Hmally enhanced PBGA package
will first be discussed using the cross section shown in Fig. 1. For applications where the die-up

method of mourﬁiggliésmﬂsantiomm%a@qh@e@évm BB&x \nprakasgst thermal requirements, the
die-down methqg Sf@ﬂ)‘&%ﬁ%r&@%@c‘%@ﬁWg%%%{f%ﬁﬁl%‘Etﬂég%iﬂaeﬁﬁ'ﬁb\(ﬁlgﬁ%ﬂ%‘f@\%@r"i’éth metal

heat-distribution Surfaces (heat slugs). A die-down BGA package typically has better thermal
performamgebstiaig-the die-up PBGA package, since the heat that is generated in the die can be

dissipated 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.



effectively from the backside of the die to the metal heat slugs. However, the assembly cost for this
die-down arrangement is considerably higher than for the die-up method of mounting semiconductor
devices. Shown in the cross section of Fig. 1 are the following elements of a die-up thermally
enhanced PBGA package: - 10, the semiconductor die of the thermally enhanced PBGA package,

mounted over the surface opsigegtiatebA-JR TRISUPR I e ISRUSS PIHOIDEIRE diegnounting support; it
must be understood that conventionally substrate 12 is used for the creation of multiple, complex and

overlying layerst & iRIERASAN RS tFAHEY (AR e R IREFESP EctRFNe &1hallerh s ERIS higHRETRBRER the
cross segfiemorbloigy fornEeasaantahasennedGRNack RIS PIiERNadRAdSthatiaretReayigiad over a

first surface of substrate 12 with contact points or contact pads that are provided over a second

surface ofstiperhesvain &ignlply aPRUFRLEDDH RIS SVEF JifirupJustied of Qoyatiagis aPrlcE 2pden

provided Wi aniasdpad I bighlighted o dn xaqRies ehOmaclipadsyaV feths8cRNEe suthage of
substrate 12 have been provided with contact pads highlighted as 24 and 26 - 14, the heat sink of the

package US£8, Whrabyo RISk M§erstihibafyhesmBishg peae et anatetchtr tiyEibyfiailectric,
with opeRingsctiathaligriuit). the seniachpBd2gaditst SAgesamaias e eiadQvasr ififsh&urface of

substrate 12 - 18, a second solder mask layer, tépically comprising a patterned and etched layer of

dielectrichiftispdnMgLIRG Rk Ash Bt dppartdhatis £e0sriid Lot difgaR P8 HSYRAFEd over a

second sgagr ey Stbsiiate thdks2{2 dmteieAnecthdandapuigeditouabwaRs!ifteat B PR o
electrical interconnects between contact pads on a first surface of substrate 12 and contact pads on a

second s BF<IBSHATRISE RS 3 EQMILUAIS HERY HAbIEILAGIBIS S SLFQEE Yisubstrate
12; condygitivertiggasraivaresconnected to traces 26 by means of vias 20 or by means of other
interconnect traces (not shown) that are part of the subsfrate 12 - 24, ground pads prqvided over a
second surface DTLUBLLEE TESHeSH G rfdgpalo@?bjiﬁﬁjé’ﬂfh‘glﬁ%ﬁi?géﬂmé’gé g'BB[&)S’éﬂ%Hé heat
spreaderehfmaddiPB SUDBHEIEE2
- 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



- 25, adhesive glue that is conventionally provided over the surface of ground pads 24 for positioning
and interfacing with the heat spreader 14 - 26, contact points provided over the second surface of
substrate 12 - 28, solder balls for further interconnect (not shown) of the package that is shown in
cross section in Fig. | with surrounding electrical circuitry or electrical components (not shown); of the

solder ballsxhadRfig-800\Wacl he-6ress peglion 9firie sdsticusthgsnatetthalRrine ekribesesolder
balls, such as solder ball 28, do not penetrate through the layer 16 and therefore do not make direct

electrical®BSRERtH Boifecs PO HiAAPOVESY MBPdATRthe titetnearechiragesinge 12;

other soldrsayltha3u4sh pstsaider Maliede 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 e PadnPided AR serritaterthrs R thetebfabs: sk #EPURd PAdke tafRact with

contact padpRsREvidedRvebavist awiace ghrashstiatenidne3ibattaner of thermally conductive
adhesive interfacing between die 10 and the second  surface of substrate 12 - 3 2, points of electrical

contact providBEPEVF Bl dideis saavenspaally s RYide CurE ity S8rartRb grrRadgage24 for

interconngsfigenai dig d thiertRMact prds 2R Arepidadraver a second surface of substrate 12 - 36, a
mold compaound formed over the surface of the structure, which further also surrounds bond wires 34.

Conventioh&i FABHHS RO IS PEPY IR e e R TRk BTy enhanced PBGA packages

concentratgsoRe enGaRsiog tiehde nsidycohtlet qappshdhal isfuse it theecrieationifwheiselsisate of
the package 0 including an increasing number of metal layers in'}f%T substrate of the Eackage 0

applying $iEHABAR b AR SHTREKIAESICEHIRY RLSYIENERAIEF Bt S YARRAGE AR SR BAE e,
typically using Rerasthisilg fakthis wHrpoge Qiveyeasing terhicknasselttbe metal dayjesisnie tre

substrate of the P ckage, sn 5 qd ing more thermally conductjve p rtt , vias angl solder balls to the
substrate §Fth fgckka%%, gﬁiﬁi.ééfd}{&gﬂﬁéc GRS B SHBSt R it ¥iloH it e teeover
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:

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

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

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

package, typically using an adhesive for this purpose

o increasing the thickness of the metal layers in the substrate of the package, and
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mounted semiconductor die of the package. Specifically highlighted in the cross section of Fig. | are
the heat spreader standoff features 38 of the heat spreader, which form the surfaces and method of
interfacing the heat spreader 14 with the substrate 12 of the PBGA package. Heat spreader 14 may
comprise metal of may comprise thermally conductive epoxy. One of the commonly experienced

problems,using g agkage haldasdrReH2RowA I SRISEERD i RS bis Bighiighted in the
cross section of Fig. 2. Specifically “highlighted in the cross section of Fig. 2 are: - 25, the adhesive

glue, which may#e&eghdnesiEabnhornedautives ofibe isubsrprethaudignimndtbdtedhpreniged over the
surface of the grounddaads Ao hicR g Q@@ﬁ@ﬁg@@gg rests - 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 SPgsiEay bebligpisdiny thefesssastiritrbRitn tharmbmhericieutssaasdaff the heat

spreadergdfyihg BESE ﬂ?@l&%&?ré&?féff’k@ﬂféﬂtlfo% s {arR RRFiaa Al JNAYe M SIReShSHREgSENt in
the contact points 25 between the heat spreader 14 and the underlying ground pads 24 (Fig. 1),

causing HRRdgEIHINY Br Blecuiiyraetie MolicERouRackALh s sRER S el jBRMRGSE joining
that must,bg RlikadoT-BRb-erseGa DeMRGR e he]l 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 distributédNSuRfoliRciAB NI BeRIRACH b ehleaptatig arlthCn sfkineanhyt BacRsetfrom

under thepRat SRrerdersddisndsngad Q!;Jth‘?g’lﬂ'iéﬁfééqﬁr%@lﬂgssé&ﬁ%ﬁt%flﬁi{ig: SecarfaRs section

that shows contact points 29, the contact points of the invention, between the heat spreader 14 and
the undehightiZtediratee LrossrsshanPiddgon #5 showing the cross section of Fig. 3 is to highlight

that the nopsplarafifyesite e vafithemagrye oiindal ioethod sl repuing: theaheatappeadendips been
eliminated using contact points 29 of the invention. This will be explained in detail following. The

applicatidRdBFxehBERY slsmhey suthsrer Bsp QlisnesP prdraeson spériibe hsahwpistdsr fstions of the
heat spreagter , iapd 03 ub e, hericaneadsiHianf off SR dutaHades With dhgaeadarhdng

substrate 12. In the absence of such openings, the contact points 29 would be of little value since the

absence YIS dffefltigvibirMARLRI R e atibATEHE AR PRSI 1L SHRRATERE3S of
the heat sprRaeleln @ddition 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.



The contact points 29, also referred to as anchor posts, can be created using epoxy to which traces of
silver have been added or solder paste or a solid metal. Fig. 4 shows a cross section of the section 38,
Fig. 1, the heat spreader standoff of the heat spreader 14, which highlights: 0 a first surface of the
heat spreader 14 is seated directly over a second surface of the substrate 12 0 no adhesive glue is

provided in the infgréage.bepwpR e Reataieadshl 4nd: pubstrals 82 Qdhedeahsrigadetostand-off

38, and therewith the heat spreader 14, is seated over the second surface of substrate 12 by means

of a posittgHrg eSS RNBAEedeen Adedoimdderrists S spliduftate of substrate 12 0 anchoring

post 31 is centergd WilhoesRAEHIS @EdRssTiRe dbvesbarRaning Bikptehds bagadpreyigrd for this
purpose in the heat spreader stand-off 3 8 0 35 highlights the consistent seating height of the heat

spreader £t {FFEASE hatiBichdugitighss: the direct contact between the heat spreader stand-off post
38 and the subgtrate dewithauhamednigianing layess Al e RSN @l dhQ ilk&ukithSoshAws a

cross section that is identical to the cross section of Fig. 4 with exception of the addition of an optional
layer 37 of elecﬁ‘i'@&m?tﬁri&/or thermally conductive material. This optional layer 37 provides for firmer

seating apd locking,gh b StaRoft 3o aaddfian. laverRd-cphianeashennal cordustian frgm the

heat spreader 14 to the substrate 12. This optional layer 37 can be deposited using a material such as
epoxy to which stdséstol Silver have been added or solder paste or a solid metal. The cross section of

Fig. 6 ' ical } t t h
nterymg subal T N R B e
conductive glues2éotul Gutfeonetaiulstnat 1@y Metms dtaghesioning grdandbinggheisis3édhaeistionally

provided as a cgpé%{ﬁga %‘:; gyﬁlsétrs%%alcé.olﬂig%?ggtgr%g 6c provide further detail regarding the heat
the i y highlig

spreader anchoring of the Invention ting the following elements of this arrangement: - 14,
the heat spreadarghbisniggaiss Brie ademmend bvei thresed Using dnesattodehtbhecbuniagecoing 33 that

has been provided for this purpose in the heat spreader stand-off 38
o 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 standoftf 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:

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

o the conductive glue 25 to

o the metal ground pad 24 to (not shown)

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

Figs. 6b and 6c¢ 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



which is coated a layer of nickel or therewith electrically and thermally equivalent material 7 - 39, the
conductive anchor of the invention; this anchor is preformed over the surface of the metal ground pad
24 and therewith 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 metal - 38, the heat spreader stand-off - 24, a

metal grauty pR&HiLIgicORRERIRG AR HesthRIANR; e 8F QY PE: RIANEIdYRRe RiPMEed e second
(or upper) surface of the substrate 12 or in an inner ground plane (not shown) for substrates that

compriseftatigieuag erd sfiand fpa i agesithe sufrecQfibataist ihe?p may e grepzdy

through hglag #40esolayer whanaaceovduntivednaledal. creatrd paes Hhe fssdsueiace of the heat
spreader 14 by coating or by depositing or chemically treating the first surface of heat spreader 14

with a nen-cdhtbieatePratsrisienfigtbyer provides a first surface 40 of heat spreader 14 that is

electrically nonrgapvciisand3 fad tBxeiot elaeticalty copehistivemrtetial providegiayemiag eenductive
anchor post 39, and - 40, the non-conductive first surface of heat spreader 14. Fig. 6¢ shows a cross

section tREPYIHRdefugranss (e nrerbry s &tdts Pobwirirel? AhdRipie RRRErSarRA RiRRG (ROt
interconngels h)aee R0 videdospestigallvipay efrefds i eRdnféetahwdiich 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 bEerfgHRERIEIThthsFb885ection of Fig. 6c. Specifically, from the cross section that is
shown in_Fig;, @@Mﬂ@@@ﬁéﬁ%ﬂ@ path of electrical conduction for this cross section is as follows: 0
from the second or upper surface 42 of the heat spreader 14 to 0.the conductiv}ggmaterial (not shown)

deposited BVe? (REEOLShBCLIF A TR EPrEdER T4 3T 8 THE' SYEasr Lot AL al
deposited pueIcthieianehvy 39esRiHere oG anakias 3% thetanahes pPRtaIGHIBEIAVENTGM

O O teive. matealy s Tayor brovidee s hrer Surice 40t oF ha S Srendar PR'gafiey 14 10
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.
6c¢.

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:

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

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

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

o 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

o the ground pad 24 to

o plated through hole 41° to

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



0 the ground pad 24 to 0 plated through hole 41' to 0 a thermally conductive layer, such as layer 43,
provided as a layer of substrate 12. 8 Figs. 7a through 7g and 8a through 8f are provided to show the
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, implemented by

enhancing the dig,attach@ashine.and: figseBahiaugh Sshaw thevnsicated fous deplemented by

enhancing the conventional die heat spreader attach machine. The processing flow that is shown in
Figs. 7a IHRSSEHMEGS GR%iQH By OB AREREIM thRlURE AR ABRIHidHNFRE, R BESHRGRIgHES R st, as
follows: Wiffiged@atstenr To@nehor 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

dispensingheedia SHoHEE doshuusnBtisHEdHIR the MRISRESIELRY v pt e divgEhancing

the die aftaghimaehine 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 suffste o Lol shoRidhyLBeH b ANCHRPIEPSRFdPS R PHISIBR LIHRITOML step of

curing thgidepasiiadacendistly smegaxy. 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 contatPEITRESh HAY Hhahis S dtigie FotrotehoanyWih COmRESEHSBRAFBE shown),

similar totgeaaiusitive Pasdsh A6, abiflige highnyided faverthe Besend surface of substrate 12 4. Fig. 7d,
step 4, heat spreader 14 is attached as a first operation in a‘I;Lst station of the heat spreadey, attach

tool, usinly bR ptfiBose IHER0E IIESe At 5218, Plo e SRtel S Ctafushid gy e P(<He also
Figs. 6b andt@ehafraarauctiveendixg, aeidtReivewpaes Bf ibalduradiepaxyoss, @sparsegantbegeration in
A SO S e ered B S ey oo e SR e S enion 2an Be TplemBnted
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 6c¢) 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:



6. Fig. 7f, step 6, perform epoxy cure, curing the deposited layer 37 of epoxy, and 7. Fig. 79, 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: 9 1. Fig. 8a, step 1,

anchor peste39 (seesrlsa Figichargns o8 insseatsdrat the time a¥)wirerhendingmes alter wirgigonding,
conductive epoxy is used for this purpose, dispensed through the dispensing needle 50; it must be
noted in theERSUSEEETBRAANTS B4 PRGN CSEROD, thab i BInH iSRS rdipPetitt at the

time that theneene ety iepas eprsiedithisdeecisttae fogithas Josdbefomhat isshewn in Figs.
8a and 8b, the conventional die attach machine is not modified and therefore performs only the die

attach oper§Sndwnitar i& (BHVERRMAINY FSholTdeHy sre BbHt Lormittt 22¢ prBdRERYCtRROS 0SS

section thatdspRaud ikigeBaisiBr tad: Hig: 8k atemdwthisuisiiherstap Bf swringihghdepnsited
conductive epoxy 39; this step of curing is a quick or snap cure that can be performed.in-line 3. Fig.

8c, step 3, 8y EpiaRYe1q Atacknerudss Aoheodiisd ity hetshiree SeHiorro iy Hsatisptashier

attach tool, yiséngitar WiiscRUERQSR @itk PRl ORedasioR Be BoliGoBdesten, 4roeRpsi tdomess37 (see
also Figs. 6b and 6¢) of conductive epoxy over the surface of the cured epoxy 39; this cross-section

shows that H5&!AYERIdR VBN ikigidhefiRd by enhancing the heat spreader attach machine such
that the heatigpr@adesp attark Maabisean citiaddiioddsosnsifoliawiogvih efdlrgageniiile dreat

spreader 14, also,depo,siiiconductive e%aoéxy 37 5. Fig. 8e, step 5, perform epoxy cure, curing the

deposited 1&YEPE75F SPS% PR RENBRY BRIPSATERTHIh RS Step 6 6. Fig. 8f, step 6, perform
epoxy cuse,[Gurisg the depesitgshdayer Briohansed whidhaaspbatipaioaae: gfftioe dstachriah type
oven curing process, and (nagt shown) 7, complete the package of the invention by providing molding

underneath BRRCEHARR R Hune O dus SHPRE PGk b ACE SR Mhtarized as follows: the
inventiondprpiddes, aepapiiamdimerad 87 pasitioning andmacheongfafoiebead 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:
o 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
o the anchoring posts of the invention provide for improved accuracy in the placement
of the heat spreader over the substrate
o 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
o 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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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 mald flashishop-Blegcing by Braventingcthatdrr Mol 6a B3cap&along dhe faaposed)

surface of the heat spreader 10 the invention provides for avoiding direct electrical shorting between a

ground pad, préveyiddwaetibestiiics of fihe updratiing ssbpsttaicandnideieHent sieradercsthee the
first or lower surfage,PitheNaatRRIGRAR! iR Aroyidef Wth R IAYET Afiten189RdYEIYE-DRIgER the

invention provides for a direct interconnecting conductive path between a second or upper surface of
the heat spread]é\a%@a ground plane provided as one of the planes of the underlying substrate; a

ground pgd proyided QYel NG SERIGAT LBRES SHILAGSH AL NG SURGHAte PpaMdss Realf el glsgirical

interface between the heat spreader and the substrate, fromwhere the ground connection can be

completed with Mt@pe@hﬁerém@ﬁﬂwdmﬁwrp@@s amkwgewmbpéermn@p@@@moaeg@émm@ﬁé of the
substrate. The Rragessing NS HREAAG BRSSP [HaF o /8 TEPNRB 200 32 (irpugh 8F can

: fy
be summarized as follows: lFﬂigs.ja thro.ugg 79, eg’ha.cmg the conventional die gt]%ch machine,
implemented byththeubstpierievidagie ditaehckecarietlomputicerbativers. thaegt sbisaderezddhenchor

posts 4. wire bapeif®. AUACUIRGNGdERIFR RBHRL A IeRRRIn A AR ANPINE. SifRIgghanchor

(optional) 7. curing the epoxy deposited over the anchor posts, and 8. providing the mold compound,

enclosing the mestidkedise pretivatierandle grerpa mrdigndacstoinygl lenseeftthp radgspte.
The processing flows that have been shown in Figs. 7a through 7g and 8a through 8f

can be summarized as follows:
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:
1. 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),

2.

3.

4. attaching the heat spreader

5.

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



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 5. depositing of epoxy over the created anchor posts (optional), 6. curing the epoxy

deposited over mmngh%p%ﬁnaeﬂ Radreiding dhssnakicompaad vanclesinghiRengisaiad
semiconductor die and partially overlying the heat spreader. 11 Although the invention has been

described W8t (Rabadimavsrehersol 8 dpdatidniandedidiet dhsobryirREAts beehiytes 19 nBPihtended

that the inyestien eclipietdentbosadieisiiative amhadingntsill hesssshiedin thamitivil res@gnize
that variations_ and modifications can be made without departing from the spirit of the invention. It is

thereforeMPHERLS F38 PGSR theuhdshuisinaitom theawaibAt &R dYifBatiblistharsdArtall

within thersea@el abthecarreRd@ehclaimsandi el uiNalemsthieiaehs eV hridgiclrimg dwaich MAamethod
for creating a Plastic Ball Grid Array (PBGA) package, comprising the steps of: (a) providing a PBGA

substrate AdThEpeiARS of ths apreidshrldmsandrgiiyatents thaeslot, a layer of thermally conductive
adhesive having been provided over the surface of said substrate, at least one semiconductor device
having been 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; (b) creating anchor posts over the surface of said
substrate, said anchor posts being separated by a first distance;

12



(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 subsjyaie i saigfikst gurface 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
stand-off features having a contact surface providing contact between said heat spreader and said
substrate; (iv) said contaaishothfer otcaidde®lspike BdBrtandredl feaBdas pavkingebeemnppsdvided with,
openings there-through; and (v) said openings provided through said contact surfaces being separated
by a dist%‘ﬁcséeg? §aid first distance; 13 (f) aligning said anchor posts provided over the surface of said
substrate with s@iyl papadings [@*Bidedilbwioatg hsaitecpoiast sllclacer df saithstandroffideailitfses of said
heat spreader; and (g) 'ﬁ13er in Isaid a%ctpo;ng) e:f:tscgrr1 vided over the i‘lurface of said su(?sdtrg‘t/erinto said

. . thereol, .4 laver o crma Uuetiye a 1ye_havin €en. provide (%]
openings provided througiy Saitl €ofitalt stiffaces 5P SaiG Stara-Oit teatire sl “Said REKSpreSder,

creating anchor posts gretsuding i caghssaidrepe aingsstpoavidedituaiigiosaldviantastisgitfaces. 2.
The method of claim 1, said angh&;e?ptﬁ%s be¥1 cr?a%te% clunng(‘)3tn ,%Iﬁ die atﬂttach rocess. (ﬁl.e'é'.he method

of claim 1, said anchorbp())(sﬁlst{(smgomprlﬁng dsélpr)ély s of ﬁlerrr?gﬁ)r/ RIS r?(]:é‘l??conducﬁve Material. 4.

The method of claim 1psiaigl adchattqehspsocosapsisihgoaitiatetiad Sedatte derstnontheegrioopdootwsisting of
epoxy to which traces 82\‘?1”0% reti]r?g %ebr orhe %Sgha’[lﬂgtsc%qugf:tp f)iosl% salg]rdovided 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;

(ii1) 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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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 ang) thesmalyserRnakaiviegpatepa)vified iR epetod ahetabn Hisaihokateqigalhiand

thermally conductive material comprising epoxy to which traces of silver have been added. 8. The
method of claim 1, wittPRURESHRINdEE gﬁ&éé‘b§ﬁiﬁg°%’é‘§é?ﬁff@f8%ﬂﬁw ke drinisiycsrfuctive
material over said ancRgid RestspRERAIHM through said openings provided through said contact
surfaces, thereby including a surface area of said heat spreader surrounding said openings_provided

through said coRRAdP&IHAgSRId-RIERF RSy PreYitUs O HiBpenEiRer ATpiiting st iftAgadid

deposited layer of elecgfiealheandiaenatiaendurtivennatiafintad4 91 Thie mgtaastofciaing & said
electrically and thermally conductive material comprising a material selected from the group consisting

of epoxy to which tracé&iff SRleFPIRAJE h &L URBISANY oRie MBI ingqthrausl MidaPPEBinghe

method of claim 8, withaggiktanatsiepsLevuniisinguitalding and encapsulation processes. 11. A
method for creating a Plastic Ball Grid Array (PBGA) package, comprising the steps of: (a) providing a

PBGA substrate havingipointsholielé cletal canatdcieter fstsdagecttredatuddawaidiihetmnally
conductive adhesive having been provided over the surface of said substrate, at least one
semicondli&t&device having been 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 such3t'hat cgltw %cIPg%ﬁ)w soéré\?il e 1ns%llﬂn gﬁ%%rs%%éscgoo é%%&%f‘%é’é’éﬁ one ééerﬁrlltl:@r&ductor

device bemtjetoqpasellyarshdactng avagyriflom
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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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 anghor pogfs, ARG Meihads ahia-Une elcanamey insikdlprovidingiahsatepreader for
a PBGA package, said heat spreader having a first and a second surface, said first surface facing

said subSRERIEAY Firspisiitheelented B i srovRicanviting19fsPorictr s 6 RS ridlicive

material, 1581 bbeRhaMe Ad8 s RIMISHRGND AbREizeAtal portion, being parallel with the surface of said
substrate of said PBGA package; (ii) heat spreader stand-off features; (iii) said heat spreader

stand-off features havimge aetiadt sdridemprayviding caditasidetespencoai@iaag spisiadsr and said
substrate; (iv) slﬂri#_contact surface of said heat spreader stand-off features having been provided with
openings tHEPEHRISUYH°4RE 15 (v) said openings provided through said contact surfaces being

separated by a distancge of said first distanc '}(?? aligning said anc ts provided over the surface
o e substratd Wit SO S IBOR AT o Lol SIS Ll e B 2 S S Ereatures
of said hdat sppsader, using methods of pick and place; and (f) inserting said anchor posts provided

over the surface qf said substr into said nings rovideig[it rou Esai contact surfaces of said
ot Tl B e e e e B s o
provided through said damtac} suafpgest ti2rmhiywetitbd tdfclaihesile saidmnbbor postsledwyrising

depasits of thermally gnd slegticaly condyetive meteral 3. The method of sl L4, spid anhor
posts comprising a ma erla}lse ec?e

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;

(ii1) 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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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 chemieally espingnitepitstisstiane isaish beaf.spredfees 1Riddscmeiardyf glaim 11,
said anchor posts having been created applyin(% methods is dispensing or printing of electrically and
thermally conductive materidiS#rcerAEsaid sl BFaRaen 16, said conductive material comprising epoxy

to which traces of silvey) haiaieeniadgedeod ostpronetiRachof claimukiadvitlt additionatsteRsief

depositing a layer of electrically and thermally conductive material over said anchor_posts protruding

through said openings providstidRGREs NEPXBlsh hsysh el sArkshyinReRTing sridirard-gfta of

said heat spreader surroundinggaid IReRIMGatREPYIde thinkah-gRdscIPRK surisees, dhereby using
methods of dispensing or printing; and curing said deposited layer of electrically and thermall

y
conductive material. 161 8STHE AN S DRt Breuided 1a¥e dhn W teh i RRHERE 60 material

comprising epoxy to which tragrsesilvey prvedeaanradeedaidl:oliiematiadbelaim di8nsait
electrically and thermally conductive material comprising solder paste. 21. The method of claim 18,

with additional steps of moldiffid4Fe 8haldsuatisR idte SERLnBANRNRRSS RIPEHMA LB stic Ball

Grid Array (PBGA) package, sodpisingsthe sienbthfolah Riayicinga swudsteate for a PBGA package,
said substrate having been provided with heat spreader anchor posts over the surface thereof, said

heat spreader aachor postsidiang ceganatad i faisthdisisnee cnpiavigitgpashie atf sheeaddy for a

PBGA package, said heat spreader comprising:
P and ¢lectrically conﬁﬁctlve materla?. g

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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(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 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 providegl thropighfgidbeoptaghshrfacesibeingserayaiad MeAnsistaneaRisaidhitstidistance;
(c) aligning said anchor posts provided over the surface of said substrate with said openings provided
through SATRBHELERATACRIYF R SipestpidibirrdansBecsraddsd neat spreader; (d) inserting said

anchor posts provided gver the surface of said substrate.into said openings provided through said
contact surfaces'bf saialﬁéﬁﬁthggﬁT?é@ -3 G EGAUY e &%@EH‘?H S ARRSIhN§ Bt ding

through saithgpeningsderpyiged through said contact surfaces; (e) depositing a layer of electrically
and thermally conductive material over said anchor posts protruding through said openings provided
through said coptact sUhfaesshtldeséhininclitlingth addacadreemsf shiddidagspréatdensulmionding
said openin%s grovided through said contact surfaces; and 17 (f) curing said deposited layer of
electricalpf%r?a ﬁ%’ermally conductive material. 23. The method of claim 22, said anchor posts

comprising depagsits of thermally. and electricg|l corF;d ctive ateria_;r%@i thermally and electrically
contucive matdaal navi B e R P B R g
anchor pdststepsgrising a material selected from the group consisting of epoxy to which traces of

cproader having 3 o Bl B B AR Y e
having been provided with d¢ayepehdeieatribaliypnsin-cvedtintiverfactahieteof, said heat spreader
anchor posts being separated by a first distance;

(b) providing a heat spreader for a PBGA package, said heat spreader comprising:

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

(1) heat spreader stand-off features;

(ii1) 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;

(c) aligning said anchor posts provided over the surface of said substrate with said
openings provided through said contact surfaces of said stand-off features of
said heat spreader;

(d) inserting said anchor posts provided over the surface of said substrate into said
openings provided through said contact surfaces of said stand-off features of
said heat spreader, creating anchor posts protruding through said openings
provided through said contact surfaces;

(e) 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; and
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26. The method of claim 25, 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. 27. The method
of claim 22, said anchor posts having been created applying methods is dispensing or printing of

electrically and fiaprnaly saadupiyraaipeads dbchitaethothefkiaiicsddsaid contitlive material

comprising epoxy to which traces of silver have been added. 29. The method of claim 22, said anchor

posts having begn cregtes applyingf Methos ehRoidehHuUpRIOCeaHashpaiBhssRaINhSMaTRe
method of claim 22, said electrically and thermally condyctive material comprising a material selected
from the @ uﬁl%ﬁﬂgf‘éﬁ’nﬁﬂ%ﬁwff BRI 1°2 f\Lig'r %@Iﬁgté'r?aj dé&d t%ﬁd@aﬁéﬁi and a

solid metadvig been cured after deposition thereof.

24. The method of claim 22, 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.

25. The method of claim 22, 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.

26. The method of claim 25, 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.

27. The method of claim 22, said anchor posts having been created applying

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

28. The method of claim 27, said conductive material comprising epoxy to which

traces of silver have been added.

29. The method of claim 22, said anchor posts having been created applying

methods of solder bump or contact point creation.

30. The method of claim 22, said electrically and thermally conductive material
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.
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