INTEGRATED CIRCUIT PACKAGE SYSTEM WITH HEAT SLUG TECHNICAL FIELD The present
invention relates generally to integrated circuit packages, and more particularly to integrated circuit
packages with heat slugs. BACKGROUND In the electronics industry, a continuing objective is to
further and further reduce the size of electronic devices while simultaneously increasing performance and
speed. Cellular telephones, personal data devices, notebook computers, camcorders, and digital cameras
are but a few of the consumer products that require and benefit from this ongoing miniaturization of
sophisticated electronics. Integrated circuit ("IC") assemblies for such complex electronic systems
typically have a largeyRypgLf Iy¢IRNGF PGS v SRR WTTR Irdigsspigsually made from a
semiconductor material such as silicon ("Si") or gallium arsenide ("GaAs"). Photolithographic techniques
are used to form the various semiconductor devices in multiple layers on the IC dies. After
manufacture, the IC dies are typically incorporated into packages that may contain one or several such
dies. The IC die is mounted on the surface JiEEINIStdidfdiléxample, by means of a layer of epoxy.
Bond wires can connect electrical contact points on the upper surface of the IC die to the substrate.
Solder contact ballsT@anPEET hényralMe EF B theeRFRRY sinrfHesHItHec s WiePRskagrditithediinections
between the Hardialangd thiasphsitadeci melding campeatnthelypically of molded plastic epoxy such as
epoxy molding compound ("EMC"), encapsulates the die and the bond wires, providing environmental
protection for the die and defining the semiconductor die package. These die packages or modules are
then typically mounted on printed circuit wiringgaeatd®OUNDuUe to the ever-decreasing size and
ever-increasing density, performance, and speed of such IC dies, the power density (the heat output
concentration from thehdieg}imcentindiatly increasingg dhisaeqguises fveremarefetdboraiecdasigns for
e e aBE PG AERAEIClf: mBRINIEs WD, AcRRIBRIG anaee SllevaR 21 due 1
part to the poor heat transfer properties of the EMC, the pacf<a s are subject to malfunction due to heat
build up in théelsakragse persomph ddtatdeniicth aptshppk sisrmberasarserdsermed digitelsrariascia
semiconductg(parkageri ARIRERINLH Y tnaerigairf Hraldien patheniByinakingdihighhaabgonductivity
connections between the bottom of the die and the substrate within the semiconductor package, heat
generated in th&BUSEEH BeelPalQtiited efficiently from the die to the substrate. Similarly, by making high
heat conductivity cdnngctiohsibetivedn the haiibliesofdheusk micopidk clier ppadkagetand tpdceityernal

substrate on agiCCQ fhe semigondylcﬁ[toe; cpackatgg & r(’ﬂounted heél{'cafhg)cférgnsferred eHicien&lé/ from the
S

substrate within the sémiconductor pac %rbeec to the ei%e(?rﬁalcgl rate. on e Ty e
from a semiconductor material such as silicon (“Si”) or gallium arsenide (“GaAs”).
Photolithographic techniques are used to form the various semiconductor devices in multiple
layers on the IC dies.

After manufacture, the IC dies are typically incorporated into packages that may
contain one or several such dies. The IC die is mounted on the surface of a substrate, for
example, by means of a layer of epoxy. Bond wires can connect electrical contact points on
the upper surface of the IC die to the substrate. Solder contact balls can also be provided on
the lower surface of the IC die for additional connections between the IC die and the

substrate. A molding compound, typically of molded plastic epoxy such as epoxy molding

compound (“EMC”), encapsulates the die and the bond wires, providing environmental



For designs where additional heat must be removed from the semiconductor die, the molding compound
that encapsulates the die can be partially omitted from the upper surface of the die to partially expose this
surface. The exposed semiconductor die surface can then be put in direct physical contact with a heat
spreader that overlies the semiconductor die. To enhance the cooling performance, a layer of thermal

grease or thePlikectan by spr sl Detdedonnththespmideniduetor diersakiece dmdstheiheatiagesader to

improve heatfiapafentodhs ReRhAPTGBHAEd on pthteheat siRieREeHis:RYRically formed so that it can also be
attached to the underlying substrate, resulting in a mechanically strong package. Additionally (or

alternatively), the hEAF Bl arr rastic AR ANt eYeiRRE 4 BRIl g U nhSHaHB ST fBhsask
semiconductor patkaydicsaheqitwesdsiitlicyhenbaadtspipadenexposea torihddfiporisusfacadlythe package

for heat emission thereff%rgl The heat thu glé)r\a/l\@ C1‘iirst fro g}e IC.die to the bod gJ ttd%f miconductor

mcreasin iy ires ever. more e€la esiens tor thermgl management to
module or package ifito whichi the I1C die has been Incorporated, and then to the heat spreader. Even

though the sehgidonperetovepaeibigesrisrsrideeryvighsthdPthevaissidndfron thatl @ diess pilee pertkages are

necessary totpa[lebi@;tpﬂas&«@e@li@ﬁﬁ@mmﬁ Qcﬁ%ﬂ?&&ﬂﬁ&%@l&ﬁﬁlﬁ%tﬂﬁ%ﬁé%%@ﬂﬂﬂﬁ&%ing|y
important consideration in making small, high-speed, high-density devices is providing packages that are
capable of adB{ifRERSreading the heat generated by the devices.  Consequently, there still remains

a need for improved;haoiieeadnseal revioraafficid nheandmar eedadiynraotifacikiradand@ssembled

hea‘.spreadeg!as SRR %?&"é‘rtr&ﬁ% der, package, angd package ﬁ;?ﬁ%%ﬁfh%? Sﬁaee';’&scfy%ﬁ{féﬁ%i’tvg'th. .
semiconductor devices. In view o € ever-increasing neea 1o save CosSLs a d Improve efriciencies, itis
more and morengeiticastiat Ereswdes brsttoursd tbahdseapdotiesibstrateSwidtinrisactheeengvololems have

been long SOIIJQJ%%!&EQP&&@M%&@QM@@@@MQ}M&%@&@E&QQ@E@@% lytoRssapdrdius, solutions
to these problems have long eluded those skilled in the art. DISCLOSURE OF THE INVENTION The

present inventiBR Brovile s itte fidte Beah CORBEERHY e YRR HPI CRIAHG hrividicy s hstPate having a
die attached syt elediticalpaticpdeddhieetoichiae sysiem ioeludas formingibealusiog fitlars an the
substrate, positioni heat slug on the heat.slug pillars, and encapsulating the substrate, the die, the
neat stug IS AR SR hai S e Loren B T SRR e SRR S porate,
the die, the hewkeego dindlettiermbidbsatpound. Certain embodiments of the invention have other

aspects in addition {0,060 Hacht hREEMEHANGI 2B YEmINR ARPLEIE WilREEAMSARPAIRN to those

skilled in the art from a reading of the foIIowingrget_ailed description when taken with reference to the

accompanyif§UrHFiAYEPRRIERIDIESIERIBIPIAN BEcrpike BrRANNEEted from the upper surface

of the die to partially expose this surface. The exposed semiconductor die surface can then
be put in direct physical contact with a heat spreader that overlies the semiconductor die. To
enhance the cooling performance, a layer of thermal grease or the like can be spread between
the semiconductor die surface and the heat spreader to improve heat transfer to the heat
spreader.

The heat spreader is typically formed so that it can also be attached to the underlying
substrate, resulting in a mechanically strong package. Additionally (or alternatively), the heat
spreader can be encapsulated in the molding compound that forms the semiconductor
package, sometimes with the heat spreader exposed on the upper surface of the package for
heat emission therefrom.

The heat thus flows first from the IC die to the body of the semiconductor module or
package into which the IC die has been incorporated, and then to the heat spreader. Even
though the semiconductor packages interfere with thermal emission from the IC dies, the
packages are necessary to protect the IC dies from moisture and mechanical damage.

Therefore, an increasingly important consideration in making small, high-speed, high-density



FIG. 1 shows a top view of a thermally enhanced integrated circuit (IC) package system in accordance
with an embodiment of the present invention; FIG. 2 shows a close-up view of the structure of FIG. 1
taken along line 2--2; FIG. 3 shows the integrated circuit package system in an intermediate stage of
manufacture; FIG. 4 shows the structure of FIG. 3 after forming heat slug support pillars; FIG. 5 shows
the structure ¢RI ispagadipeditdiigr; thet heatphie FiadeawielwspthedsipibubeabePIGatsddfier
encapsulatiog,e GLGcds Shows the structure of FIG. 6 after attaching a ball grid array; FIG. 8 shows the
structure of FIG. 7 in a schematic view during singulation; FIG. 9 shows a singulated integrated circuit

package system in SEESHEICE Wi the HrdeBA Ve Afith.or TRREVEE SREUsEHMLPHED : DG in
accordance witlczntemb o estdofy thapifasentdaveniambitGhdd siremisracioss; seatignalddew of FIG.
10 taken alo%cli(ra]l%e%} éh]dl};)ackage fabrication systems for use with semiconductor devices. In view of
the ever-increasing need to save costs and improve efficiencies, it is more and more critical
that answers be found to these problems.
Solutions to these problems have been long sought but prior developments have not
taught or suggested any solutions and, thus, solutions to these problems have long eluded

those skilled in the art.

DISCLOSURE OF THE INVENTION

The present invention provides an integrated circuit package system including
providing a substrate having a die attached and electrically bonded thereto. The system
includes forming heat slug pillars on the substrate, positioning a heat slug on the heat slug
pillars, and encapsulating the substrate, the die, the heat slug pillars, and the heat slug in a
mold compound. The system includes singulating the substrate, the die, the heat slug, and the
mold compound.

Certain embodiments of the invention have other aspects in addition to or in place of
those mentioned above. The aspects will become apparent to those skilled in the art from a
reading of the following detailed description when taken with reference to the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a top view of a thermally enhanced integrated circuit (IC) package
system in accordance with an embodiment of the present invention;

FIG. 2 shows a close-up view of the structure of FIG. 1 taken along line 2--2;

FIG. 3 shows the integrated circuit package system in an intermediate stage of
manufacture;

FIG. 4 shows the structure of FIG. 3 after forming heat slug support pillars;

FIG. 5 shows the structure of FIG. 4 after positioning the heat slug;

FIG. 6 shows the structure of FIG. 5 after encapsulation;



FIG. 12 shows a half-etched heat slug in another embodiment of the present invention; FIG. 13 shows the
structure of FIG. 12 taken along line 13--13; FIG. 14 shows a tie bar heat slug in accordance with a
still further embodiment of the present invention; FIG. 15 is shows a cross-sectional view of the structure
of FIG. 14 taken along line 15--15; FIG. 16 shows a flow chart of an integrated circuit package system
for manufacturing afpackagevsydrestuataecdrindeaiistnaastintatbdl gidivodinent of the present

invention; and  Fifg; BLRhAWEAHRMRNEIFeG aniinfegRirgicVeUI MARIRgR.aYaIsM for manufacturing a

package system in accordance with an even further embodiment of the present invention. DETAII FD
DESCRIPTION OFFHEE PR Sesine Hafer) BESEAVE Q1 PagkagresiSIoWiRG RE st ot th ferous

specific detaijseasetgivendiamprovide a thorough understanding of the invention. However, it will apparent

that the invention bqoor%cticed Mvi{ out these sgecif(ijc detail§h In ord%r 0. avoi %)scuring the present
. . n}‘al . SNOWS a T1la cal sluf% 1n CCgI’ ance wi an embodime O € pres& % .

invention, some well-known system configuratfons and process steps are not disclosed'in detail. The
term "horizontalerd®sed herein is defined as a plane parallel to the conventional plane or surface of the

integrated circuit pagkadq smslaledeaRidRsS RMISATBNRIIAReTRIBHE: VeLligal” refers to a direction

perpendicular to the horizontal as just defined. Terms, such as "above", "below", "bottom”, "top", "over",

and "under”, are defifféd WithhR¥hactlimreidribetitalaite 219Bote RPNt HRIEIH elements
are in direct ¢ovdadsn;

FIG. 13 shows the structure of FIG. 12 taken along line 13--13;

FIG. 14 shows a tie bar heat slug in accordance with a still further embodiment of the
present invention;

FIG. 15 is shows a cross-sectional view of the structure of FIG. 14 taken along line
15--15;

FIG. 16 shows a flow chart of an integrated circuit package system for manufacturing
a package system in accordance with a still further embodiment of the present invention; and

FIG. 17 shows a flow chart of an integrated circuit package system for manufacturing

a package system in accordance with an even further embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following description, numerous specific details are given to provide a
thorough understanding of the invention. However, it will apparent that the invention may be
practiced without these specific details. In order to avoid obscuring the present invention,
some well-known system configurations and process steps are not disclosed in detail.

The term “horizontal” as used herein is defined as a plane parallel to the conventional
plane or surface of the integrated circuit package substrate, regardless of its orientation. The
term “vertical” refers to a direction perpendicular to the horizontal as just defined. Terms,

LR RT3 LR RT3

such as “above”, “below”, “bottom”, “top”, “over”, and “under”, are defined with respect to

the horizontal plane. The term “on” indicates that two elements are in direct contact.



Likewise, the drawings showing embodiments of the invention are semi-diagrammatic and not to scale
and, particularly, some of the dimensions are for the clarity of presentation and are shown greatly
exaggerated in the FIGs. In addition, where multiple embodiments are disclosed and described having
some features in common, for clarity and ease of illustration and description thereof like features one to
another will ordinarilyXse/degbeideatiith dileey reserabrémenieriatie inveRigfepring Modlagrf@atic therein is

shown a top yigwyaf @ themally srhansed wigoratad arauikld Rackaas ysiegmAPRdhaseardance with
an embodiment of the present invention. The system 100 includes a substrate 102 having a mold

compound 13343Fpe WY e csegereed in hekfbiiny AdHier FiGers mHbRimsRaBRE diBse-up view
of the structudeabelGantl trketbaioingy e dn fehhiees ystesmhon, iascheay ahieasppoitpiltais?200 on the
substrate 102 tq support the heat sl 06 prior to_ encapsulation. .. Between the substrate 102 and the
neat siug 108 P Igs Dsteol S s Bt RS o, M B T s orate 102
by die attachrefsssae20undials.dies 202 are further electrically connected by wires 206 to the substrate
102, and by througfkyfa%a?%wthsewing (ROt RhWiNLRSAldss Ralls 298, therrIE!?yhéﬁ‘Jaﬁllég support

a

pillars 200 are of a material such as epoxy, eutectic ball materials, metal, and other materials, which
preferably haPee i3St kRrAlanankacsKilmadlea et nrabadrel &l dha pitietistics. The
elasticity is aimedtrihrethiciigene ch@miricalsire ssbathen toe Heaiosiugold Gois friass ek hypikud Byold during
molding of thg rQ%Idl co gound 104. The high aspect ratio provides a thin pillar. The adhesive
characteristicshho d the héat slug 106 in place during the molding process. The exposed area of the
heat slug 106 after BatsapsaaivtoidIarghthhemna schoventichat heatstugivilresirtistuemeab¥aldtion body
size is the saig, alor%qﬁérﬂ?@.toﬂﬁ!z@y?teﬁ@%@'Ha@&ﬁpw&t%ﬂaﬁ‘Ef%&%@ﬂ%‘&l@&ﬁﬁ%&f@&em 100 in an

intermediate stage of manufacture. The dies 202 are attached to the substrate 102 by the die attach
adhesive 204%IRATEIE A RAAE BiifTdeaNseREYPThe dies 202 and the substrate 102. It will be
understood that theBlieg20heanhisnebrbalhdarded; angthes aleatrisaloanesiony teekmiague, to the
substrate 102. . Referri to FIG. 4, therein is show structure of FIG. 3 after forming heat slug
upport pilarS BB T B S e B S S S D o e of
dropping drog8%fradheskiveloriioppfcenntristhey totreldesirde ebghateTHE hawlt Btubreugiporspillars 200

will form coneg of AdBeRivA AIRMNAIRG) W &I Re MR LS the integrated circuit package system 100 and
will be sufficient in height to prevent contact between the wires 206 and the heat slug 106. The number of

heat slug support pili&rshsefoié pePatepitie LHR Fsthiany M AbrReT Fegtired i 4afBlrt the heat
slug 106.  diedaniguacly iad Kthed ariein, isvehdvpicieslyucius e rftd GhArfteispasitiangng the heat

slug 106. The heat slug 106 i Iaceg on the heat slug support.pillars 200. The heat slug 106 has a
C e 200 S T R B R S R S B e S e 206,
The groove 506cisumadetassdea dw hosisible Withe presbstartialiyadideting nivddiigidifyhoftivédheat slug

106 so that the SiRAHIRIeN Piacassiphde eAasSlidave e Lhiiirouad amlitie Ahihe Redkglug 106

metal as possible. Referring now to FIG. 6, therein is shown the structure of FIG. 5 after
encapsulatioR°d olFasHEdE8 Lraline dHEnHag FRekENG R Ackage system 100 and the mold

compound 104 is foraedxpieethadnotfdhd hetvnigd iso emovachpnthiiva Mplgaanpawsdvkaddils the space
between the Eggs rate 102 and the heat 106 an encagsulates the dies 202, the wires 206 and the

heat slug SupportSErl)ll a\}seadld encapsQlanr?ll:l)J(%y size 1s the sam
Referring to FIG. 3, therein is shown the integrated circuit package system 100 in an
intermediate stage of manufacture. The dies 202 are attached to the substrate 102 by the die
attach adhesive 204 and wires 206 are wire bonded between the dies 202 and the substrate
102. It will be understood that the dies 202 can also be ball bonded, another electrical
connection technique, to the substrate 102.
Referring now to FIG. 4, therein is shown the structure of FIG. 3 after forming heat
slug support pillars 200. The heat slug support pillars 200 can be deposited by a droplet

building technique of dropping drops of adhesive on top of each other to the desired height.



Referring now to FIG. 7, therein is shown the structure of FIG. 6 after attaching the ball grid array 208.
The ball grid array 208 is at the bottom of the substrate 102 and is the electrical connection to printed
circuit boards or other electrical systems. Referring now to FIG. 8, therein is shown the structure of
FIG. 7 in a schematic view during singulation. In one embodiment, a singulation saw 800 is used to cut
through the hEzt kéagsiassuprovhpidacoMBoutidanycensd shadisbye arewdxhsonrs petmeesart cuts will be

through the gipoye SR @LIFGL ﬁacka Referingonomw o fGe iiGEaINAhsHAWMS preiaguidirgtintegrated
circuit packaﬁ system 900. It should be noted that the heat slug support pillars 200 are eliminated during

the singulatidif NS B SIHEGI ARl et PreuiPhadibagiansteh @b siue seragiRiasoalto FIG. 10,
therein is showih eefltdieaic] hguliOGthity agabedandewiduasdambpgonent bédhaugre®ent invention.

The flat heat slug 1000 can be eas; for.chip-scale packages swell as for b rid array
(BA) packages, MOSILE Tt Tak st b EA0U Rt Mol s aEC e S e Eh
a BGA. All sihepilabeg! iA¢egribe dheicligpitkigdasydtemboh@sugsinep ittt SWYs Tisomeao not need

any additionaélé%q@e‘%b@g;&iuggda £OMBAHSAH IR R YRIGR! E BB nlllisis BesRkssINsabsiuGSuUPPOTt
e

pillars 200 are eliminated durin manufacturin%. This invention provides the nomenclature of
thermally-entfahiE e sy o JLing e s AesRgsPeAtble WitheutsHRg B o FIG. 11,
therein is shaifiecaigr dssrieditp oathéd @vaodlid GO6LD ahangdisiagllatidd pldiesfat iheatdgbygvillORO/has a

rectangular cross-section. .. Referri ow tq FIG. therein is shown a half-etched heat slug 1200 in
another embé%frlrl]teﬁrjﬁo&g&aes &tefé;gffr?fﬁ%r}/%#t%\{r%%@e%ea? -%st(ﬁ?ésdﬂg'cesses 1202 set off the individual heat
slugs for the individBafediex, now ReférifgtheyaitssFlewn 3hehérsinis gHdWwnSthlestenetpseldfdmIG. 12 along

line 13--13. The half:etahed heahalug 1200088 thenalflaiched 1eees6es 202 SRRRIBIGR Y aised areas
1302. The half-etched recess 1202 Erowde pre-formed sawing lines for singulation similar to the groove

500 of FIG. 5! 9fria irectbitined g ileB tedt e e SimAk faRRpadriE SBs b piimit saw
blade singulaii@®ween theefi@ktiag movatal Ehekd stieremaisishonyuiatie hardiaaioslugelwesipoaccordance a
still further erQI? i%eegt cﬂ‘lthlegioroer elrgt in\é%ation. The heat slug is full-etched through in full-etched lines
1402 to leave |nc§|V| uaﬁ heat X252 Gorinected together by tie bars 1406. While the structures of
FIGs. 12 and 14 haleffoungows imt&iwhiGHitereigystsosmiiceraingelefiddGy aridies dthdvegtays can be

used. ball grid array 208. The ball grid array 208 is at the bottom of the substrate 102 and is the
electrical connection to printed circuit boards or other electrical systems.

Referring now to FIG. 8, therein is shown the structure of FIG. 7 in a schematic view
during singulation. In one embodiment, a singulation saw 800 is used to cut through the heat
slug 106, the mold compound 104, and the substrate 102. Some of the saw cuts will be
through the groove 500 of FIG. 5.

Referring now to FIG. 9, therein is shown a singulated integrated circuit package
system 900. It should be noted that the heat slug support pillars 200 are eliminated during the
singulation into the singulated integrated circuit package system 900.

Referring now to FIG. 10, therein is shown a flat heat slug 1000 in accordance with an
embodiment of the present invention.

The flat heat slug 1000 can be easily used for chip-scale packages (CSP) as well as for
ball grid array (BGA) packages. Moreover, the flat heat slug 1000 has more advantages
when it is used for a CSP than a BGA. All singulated integrated circuit package systems of
CSP using flat heat slugs 1000 do not need any additional area for heat slugs in comparison

to a typical CSP. This is because heat slug support pillars 200 are eliminated during



Referring now to FIG. 15, therein is shown a cross-sectional view of the structure of FIG. 14 along line
15--15. The tie bar heat slug 1400 has the individual heat slugs 1404 with rectangular cross-sections. The
pre-formed full-etched lines 1402 reduce the stress in the flat-type TECSP and permit rapid saw blade
singulation by only requiring sawing through the tie bars 1406 of FIG. 14. The heat slugs of FIGs.
10-14 are us&dwvitkrtisaes|ufhsu ppentpsilapsozidery tive musidapesiphetiesmibreohatrtde(@ilars will be

removed during: ey Riesps usREMREIRGNQNELQF0I63- 16, therein is shown a flow chart of an integrated
circuit package system 1600 for manufacturing a package system 100 in accordance with a still further

embodiment of the BFESEREIAPENEOH Crrd-Jhstein it sBBWAQ RIS SErRIBhiHG b SEK GHAGIAYBH a wafer in a
block 1602; meemtingithehyafarhko shyirairhas hlockahp4: ciessagviiighin a block 1606; attaching the die
and cure on a subsyiaje. 2 blgck 1908: wirghonding (e dis 1o the, ikslraleIn A BIOC LLY: forming
pillars on the substrate In &block 1 ; mounting a heat slug on the pillars in Bloc 1815.1; encapsulating
the die in an embapsidaneiomeruesesratationa Hlbekaeehed riengsite H83rsehefieapdinghwain a block
1618; mounting dailgrick atkaygitquthe gubstrate in a block 1620; ball mounting in a block 1622; and
singulating the substrate, the die, and the heat slug into an integrated circuitlgacka e s¥stem in block

1624.  Referring 3w 8sMeY LA et dither AW AINF SHARWYE 8h Tkt dratiapreisgit Halkage system
1700 for marTHaciarieglepackagessysvomal Qhkinateridaneecwith R&Lilidputhed emnbodiingaiof the

present inventian. The syst 700 inclydes: providing a substrate havipg a die attached and electrically
bonded therelci i 3 DR 1705 (oAt Lol s P o (o o el A0 R oming a
heat slug on the grearsRIY pifldi$inda bibekr706mehcapsiddiirg théusebetratesthe die fietrsat slug

pillars, and thg-oept Slygdma RAI¢ cempandiia a block 1708; and singulating the substrate, the die, the
heat slug, and the mold compound in a block 1710. While the invention has been described in

conjunction with a SPEEMRHELYHOEE itli {HBE LRSI th A HSAY st fAgtvR L rRBtilttions, and
variations wilktie fapparembtaliheseoskiladdstihamasttiodigheafethelaforeytiogidesorptionn Ageordingly, it is

intended to eqpbyac all uch alietnatives, madifiations and variatiqns.hish all ity he spirt and
scope of the included claims. Afi matters set forth hetein or shown in the accompanying drawings are to

be interpreted in anWhitrtivereater oo filaiting sehdé hangHAT 1ISVS I MERChIBe systenAnvitbgrated circuit
package Sysrﬁﬂéﬁgﬁm%ﬁ&%%ﬂ:‘pﬂ@?éan be used.

Referring now to FIG. 15, therein is shown a cross-sectional view of the structure of
FIG. 14 along line 15--15. The tie bar heat slug 1400 has the individual heat slugs 1404 with
rectangular cross-sections. The pre-formed full-etched lines 1402 reduce the stress in the
flat-type TECSP and permit rapid saw blade singulation by only requiring sawing through the
tie bars 1406 of FIG. 14.

The heat slugs of FIGs. 10-14 are used with heat slug support pillars along the outside
peripheries thereof so the pillars will be removed during singulation.

Referring now to FIG. 16, therein is shown a flow chart of an integrated circuit
package system 1600 for manufacturing a package system 100 in accordance with a still
further embodiment of the present invention. The system 1600 includes: performing back
grinding on a wafer in a block 1602; mounting the wafer for sawing in a block 1604; die
sawing in a block 1606; attaching the die and cure on a substrate in a block 1608; wire
bonding the die to the substrate in a block 1610; forming pillars on the substrate in a block
1612; mounting a heat slug on the pillars in block 1614; encapsulating the die in an
encapsulant on the substrate in a block 1616; curing the die in the encapsulant in a block

1618; mounting ball grid arrays to the substrate in a block 1620; ball mounting in a block



a die attached to the substrate and electrically bonded thereto; heat slug pillars on the substrate; a heat
slug on the heat slug pillars; and the substrate, the die, the heat slug pillars, and the heat slug
encapsulated in a mold compound. 2. The system as claimed in claim 1 wherein the substrate, the
die, the heat slug pillars, and the heat slug encapsulated in a mold compound are packages without the
heat slug pilldfg2; ang, sprilsjigee theasubiintadlin diginnd e hsirt tHeghiedr siugniseladdscindéntations
provided thergipfor heat digsiationsthereby. 4. The system as claimed in claim 1 wherein the heat
slug has a groove around the periphﬁeg(é thereof inside the heat slug pillars, 5. The system as claimed
| .

in claim 1 wherein tREHERENGY it IflEs tre RREESIE FRONR I QYO REG AR e ERibS B nected by tie
bars. 6. Thelsysteytaa dlzimeés imalate difugthesackmaprisingnelectiicatboags éowrleatricially bonding

g:gii;‘; tgeh Z;i?: L%t%én i%g%%gggﬁg’%ﬁé%%gEE{UQ&QEN g Qllare 30HnENGRERNGE/,Q" ihe substrate;
substrate having a die attached and electrically bonded thereto in a block 1702; forming heat
slug pillars on the substrate in a block 1704; positioning a heat slug on the heat slug pillars in
a block 1706; encapsulating the substrate, the die, the heat slug pillars, and the heat slug in a
mold compound in a block 1708; and singulating the substrate, the die, the heat slug, and the
mold compound in a block 1710.
While the invention has been described in conjunction with a specific best mode, it is
to be understood that many alternatives, modifications, and variations will be apparent to
those skilled in the art in light of the aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations which fall within the spirit and

scope of the included claims. All matters set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.



the heat slug, the pillars of adhesive, the dies, and the substrate in a molding compound; and solder balls

on the substrate electrically connected to the dies. 7. The system as claimed in claim 6 wherein the
heat slug is above the dies and electrical bonds. 8. The system as claimed in claim 6 wherein the heat
slug has indentions provided therein. 9. The system as claimed in claim 6 wherein placing the heat

slug includesVilrdobe@roIMEME periphery thereof inside the heat slug pillars and out side the electrical
bonds when positioped. ApkRiIRESYVHER @@g@gﬁ%m SaipiGiyyherein the heat slug has full-etched

lines for individual heat slugs connected by tie bars.
a substrate;

a die attached to the substrate and electrically bonded thereto;

heat slug pillars on the substrate;

a heat slug on the heat slug pillars; and

the substrate, the die, the heat slug pillars, and the heat slug encapsulated in a mold

compound.

2. The system as claimed in claim 1 wherein the substrate, the die, the heat slug
pillars, and the heat slug encapsulated in a mold compound are packages without the heat
slug pillars.

3. The system as claimed in claim 1 wherein the heat slug includes indentations
provided therein for heat dissipation thereby.

4. The system as claimed in claim 1 wherein the heat slug has a groove around
the periphery thereof inside the heat slug pillars.

5. The system as claimed in claim 1 wherein the heat slug includes the heat slug
with lines for individual heat slugs connected by tie bars.

6. The system as claimed in claim 1 further comprising:

electrical bonds for electrically bonding dies to the substrate;

pillars of adhesive for forming heat slug pillars around the periphery of the substrate;

placing a heat slug on the pillars of adhesive;

the heat slug, the pillars of adhesive, the dies, and the substrate in a molding

compound; and

solder balls on the substrate electrically connected to the dies.

7. The system as claimed in claim 6 wherein the heat slug is above the dies and
electrical bonds.

8. The system as claimed in claim 6 wherein the heat slug has indentions
provided therein.

9. The system as claimed in claim 6 wherein placing the heat slug includes a
groove around the periphery thereof inside the heat slug pillars and out side the electrical
bonds when positioned.

10. The system as claimed in claim 6 wherein the heat slug has full-etched lines

for individual heat slugs connected by tie bars.



