SINGLE UNIT AUTOMATED ASSEMBLY OF FLEX ENHANCED BALL

GRID ARRAY PACKAGES BACKGROUND OF THE INVENTION (1)

Field of the Invention The invention relates to the fabrication of integrated

circuit devices, and more patrticularly, to a method to automatically
SINGIaMORIfeX BROSCATRK S8 EMBIFCHagas IR ENMRABRERIS BIRNESGRID

(2) Description of the Prior AR e aemiaanggctor manufacturing
industry, device performance continues to improve concurrent with the

unrelenting strain of competitive advantage gained by tight control of

device manufacturigg eERgARIENS T 3ME: R&IEfHARIg design and device

performance derived therefrom dictate that device performance in most

(1) C386Q camenixbs gpined if device features are further reduced. This has
led to the era of the Ultra Large Scale Integration (ULSI) where device
feBligranvienti mdpdes aied tbabiatideeamnfe iareghetedneiviglithdayases. PR more

particﬁ%ﬁlt%%fh%%ﬁ{%i%&%ﬁﬁﬁ&'ﬁé&ﬁ%&g?&ﬁﬁi%@? iﬁ'ﬁli@imﬁ(ﬁﬁylﬁﬁ@A) packages that

incréased requirements that are imposed on the technology that concerns
have hegaenlignese. connection of the completed devices to the surrounding

) elggg@mggﬂtgffﬁ%qsﬂg; ggmponents. Increased device circuit density does

not necessarily result in smaller device packages. In fact, in many _
applidiceseenitstpackagslacieriigs indrstizedieviseunaifemanee teentinues to

improfCTEARG I HEVRA ‘i‘ﬁ-‘é‘%Meﬂ%ﬁﬁr{g%‘&iéﬁ{“@m%fﬂp%%%%@%@%ﬁ’g&ﬁﬂ% by tight

larger size devices to the surroundin?@genwronment has led to the '
contrqleQb|gpvihtetBiiprisE i otpiedIpaclasies lavtp thel saepmis edpsigavpmgd device

perforleRRILY RAYHIRPOFOM RBLIRCIEASEAN LIRS ARIBYPARKRIEHePBN only be

Inteﬂ%rated Circuit (IC), the need has arisen to provide increased

gainegnih (Biap RNy BsgaBtiE e This TR ptkie Ak orr1nD theddé@layge Scale

IntegrIQYEVEL RISt RePHavIdedwhilles redcing DR IAQRINLALIBE range are becoming
interconnecting medium, while malntalnlrﬁﬁ%is:ceptable thermal

the nqsEHdrivaFRIGT tRfratiabsramshigracsaestine hishing wenssakiydn increased
requirtPRAE ARRRARGIREE JeliRbiliyn NS Pithe canvantinnat mathadsdhidlection of

have been used to assemble IC's with high device density and high 1/0

the copaplgirshiamiech 42 the SHITRBNGLRSHTITARRRIS HRGTHARSE BENMRGNETIARB) or

lepdirame Rackageschitl ABSHeddiams RicRY-EPNIRINS ORlY @Rfller device
layer of interconnect lines. As is well known in the art, these packages

packaggh {Rdattally BREYROOHRHIRNHERGIGH Repirfirm ivtneiRaTes ConREBeLy with
the inépedQ0ite@ds Rt R RYME 2t R8BS nnect higher density, larger size devices

to the surrounding environment has led to the development of surface mounted packages.
With the increase in device density and the concomitant increase in functions being packaged
per Integrated Circuit (IC), the need has arisen to provide increased input/output (I/O)
capabilities for the IC. This increase in I/O connectivity however must be provided while
reducing the footprint of the interconnecting medium, while maintaining acceptable thermal
performance of the package and at the same time having no negative impact on the package
reliability.

One of the conventional methods that have been used to assemble IC's with high
device density and high I/O requirements has been the use of Tape Automated Bonding
(TAB) or lead-frame packages. A TAB or lead-frame typically contains only one layer of
interconnect lines. As is well known in the art, these packages can thermally and electrically

perform satisfactorily with an I/O count of up to 300 leads at a thermal rating of 10 Watts
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1 while operating at a clock rate of 50 MHz. The area that is taken up be
the I/O connects is determined not only by the footprint of the
interconnect points but also by the distance or pitch between these I/0
interconnect points. The presently established pitch is around 0.5 mm

while RPFAaTY: A ACERL/ AtdPOINS; Ui, a8s hRWeNSr NBRSE FHAHRNS/ ONciifects is

IC device interconnectivity. It is also clear that device operating speed will
determpiseitnt 28'mE¥ethSe at the same time that power (watts) consumed per

|GsdRying WIlRORIYENIRNPEAREHHOARY WK G 8asE BRI these 1/0

density. Decreasing the&tch of the 1/O interconnect lines requires ever.

intercffieeA ARG SophiSHICATRIVIT TS HOFBSNIGR bf R MtdtoommR Oefineen gdiacent IO

pointsfe@iirane it s fihine amphasiceshbisequidgemeninefRANeSIRMYO It is also
the underlying surface, contact resistance, resistance to corrosion and,

clear thatfgyiss FRgatraamwed SYLRaiiRyS At TsRss of thgRammisrsdhatgrower (watts)

consufRWIpstrearndduiesessingoriifidaveinnarat dhtherBallaiid therayc(BsAin circuit
. devices has offered the opportunity to. spread device 1/O interconnect .

densityoihigos the BitiRd Strfabed. the dBVREROTARS d'BEhJSEH'EE® HaXRhg HEFasing

sophianest ppitts A¢piiaiienonly aoungdihmpeiiphesy, of thepld@yicahat is further
Typically, the BGA package is surface mounted and mounted on the

emphagierd OB FHERRTBBaM ABTHEd TR BOERIBE PEBICSFhecRbit ehpstance,
resist@icBakingreiaiie 44Q, infersamnecCieqadvemane shiftietiationy fine Ppiécace of high

in-line [ines to contact balls. General sizes that are currently in use for

temMpeFRig NP PHERTPEY T akages are a footprint in the 25 x 25 mm range,
a TerdipittoharoonthOBalNGRiW AR th@rackagd disalhisoateast théupportunity to

hjck, A typical ball pitch for a BGA package is_arou oizl. mm, with a
spread 5T ST HAFSFIUE R H 1P HAERALHHAE BcRBGENHEMHELES opposed o
havinginlabah&ightiytessaihdle thel ghieknebshebarPhpackrJe devdssemplingly, the

a BGA package to a PCB, the lower surface of the PCB.is typical )
BGA By HSh L BATE: P DOREEh B TH VTS b bt ggrd (o Printed
CircutahsizdtisigPlCBy Tiat consaest 40 sukiagndinglelearicatconiponenis Mave shifted

stems. A typical PCB contains o(#a ers of interconnect metal. A
from B R LA PSRt T ST TALS EA PR i use for Quad
Flat PaekniQeijyekkadeyiae thivoipitimbia thedsted s islsaggsied itaround 0.5
is cavity. The contact balls ftheﬁ?&%& ake. electrical contact éE the )
i e DA e £ B DS Ll BTG b A Peckage is
arountdnlechipvitied B Cd ipnic tegicldse chisize motde ) ERspagk ddeecarape iatidragef thickness
.., wire honding limits the size of the u|§e e on which the wire is connected

sl A T Ea LB A RS Uk B ATESe bo et The s of

thia BGéntbah gacdd(ihedatiBge to a PCB, the lower surface of the PCB is typically
provided with contact balls that connect to an interfacing network of conducting lines that
connect to surrounding electrical components or systems. A typical PCB contains two layers
of interconnect metal. A cavity is typically formed in the upper surface of the PCB, the
semiconductor device that is to be mounted on the PCB is inserted into this cavity. The
contact balls of the BGA make electrical contact with the layers of interconnect metal in the
PCB, the BGA die is further wire bonded to the PCB and enclosed in a molded casing. The
operation of wire bonding limits the size of the surface on which the wire is connected which
in turn increases the size of the die that can be used. The side of the BGA that faces the PCB
in this arrangement is the backside of the IC die, heat exchange between the BGA die and the
underlying PCB takes place through this interface of the BGA die with the PCB. Since signal
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in this arrangement is the backside of the IC die, heat exchange between
the BGA die and the underlying PCB takes place through this interface of
the BGA die with the PCB. Since signal 2 lines (in the PCB) are typically

of fine construction, these lines do not lend themselves to provide a good

lines BﬁtﬁlEOPCE@ta%QPﬁ&Qﬁymga&%%ﬁlﬂ@ﬂgﬁ, hrbwernthaBioh RAA themselves to

PCB must therefore depend on {"wider or larger in cross section) ground

provids a,gead pathPeishsRhITheReR s rlseh frRareh tsivre dhs B iRnang the PCB
must AAHREND EQUIENSIGNALTIBERIBINE RfeBs R@RANPSBIHNRIANMISPCB, which

limited in_the reduction of line size that it can apply in a cost effective and

brings gyithh it yGHAiamag thaepase batinary eRiekirits fipmblirs n the PCB.
appicati OB WoIETd 68 REBGani ke threrbditRPUGKINGCr elaliviedy Broadl apply in a

size IC devices on the surface of relativelﬁ large size PCB's, the thermal

cost Hfertysiond s iRk!Fefaigh cLhstdRE b e 0RFEHIBE Hilfskuy g5niahthe circuit

applicatibiniRenRigee: PCB canthavg@ serious negative effect on the package
performance under elevated temﬁeratures. In the case where there js a

high RS ity pieelhtine e ddesnmdhscariase Mdrdaifeely large size

PCB'ssahtetHenilbExnphskiapighd dHENglSew s RN ORE aiebonesPeeiadlyire content
where these down-stream operations are regg?uired for the assembly of the

withingho Iqreci BEE G hRVe @ SEHNS PSSRIIEK SAITSIor IR BT iRgmagee under

elevats@veigghatined siregsirnaiRtersern egad suifages iadRaRoMdIerertiesein the
y be dislocated and byeak. It is therefore of great importance

rfaces m )
assemﬁﬁ dvely EHE L THEA S 5 TRt YHE PHBRK PR RS eHTRgh O B 1B qperations,
especthleyassersalisgod dha BieAnntg thaiBisBard hegiad P esiomeansendbly BEBe BGA

mounted can.be improved by enhancing the contact between the )
packafedonT e Ry R AP B, O Tt e CAbS (s GElstress in
intercimiberdiCBfacdh eonbemisintol HeecBhede Jiniticoetinad basireatepphdcreak. It is
successfully, when mounting the BGAinac vi%ﬁ?at IS, created in the
fmﬁ%u i

ntin .
therefpsg g éﬂ?ﬁé@B?{Wé“ﬁél{Ba.t%%% 4ok JthBERYG Rt in the
PCB prioradifficagianislineurataoBed dass ihetid€ Bianufacturing process. Many

o R B e e ek e o ik
contaatueumaéﬁdhm ede&l@thammtbly.gaImg\/@H»ddwwhﬁa@h h_iqhe_e @‘yTt@pBan lcreated
o e R IR B LR ARy v
mounfarickite B APB @ A vithehatrivudiigl e P BGHE Scaer berfacenetiiicoPC B Sifgdanethod of
moungnC Bct)lrlgr gxgéleclggsg%g/?{dn%r%c ﬁ%g te%JAp{r?gu% Ql% eb (ce(r)]s ?r% iﬁlneegletl%ufacturing
process.

Many of the techniques that have been discussed for mounting IC devices that have
extended I/O capabilities do not lend themselves to high speed, automated methods of
assembly. The well-known technique of Tape Ball Grid Array (TBGA) suffers from this
disadvantage resulting in high assembly cost for the package. An exception from this is the
Plastic Ball Grid Array (PBGA) where multiple PBGA's can be formed from a single PCB
strip while standard processing equipment has been designed to perform the process of
assembling the package. The PCB strip that is used to assemble the PBGA package

constitutes a substrate for providing interconnects in the package while serving as structural

support for the package. The cost of assembling the PBGA package is sharply increased by



assembling the package. The PCB strip that is used to assemble the
PBGA package constitutes a substrate for providing interconnects in the
package while serving as structural support for the package. The cost of
assembling the PBGA package is sharply increased by 3 the fact that,

the fz&lUriH&,aaﬁﬁH?%%ﬁﬂﬁypéﬁktﬁgep&l@%t,w@|Ve1§fﬁ%l§m1*&i‘g@tQﬁgﬂﬁtP@thlil% PCB is
. discarded during the assembly. A further consideration in using mounting
discargedyBHagabs SRR BGA devices is the reflow and melting temperature

ofAhareentashfalftionr B @AndavisasiliahRIBNOHah oA BAsiadseices is the
PCB strips, some of the materials that make up the PCB strip may be

reflowy i fagl e feresiay tahiberstniae hls banBlpdpirprdigee mounted on for
instantRepefprethn temperatuie platbaRCRaMmeAtes BleAdevigaisniaised d@bcted by

instance for rewark purposes, damage to the PCB material may result.

increag(l EMAERIE SO AFBSHIB SPtAR RS sap uleistritne Lsnicappiiierg gh the PCB
mounfIABRA HIeide thigikedhasthedlave goseiininguehibes comaskRaidPCB material

determined by the materials that, have the lowest flow or melting point

may risaHe o\ eliGHY tHes CBIRRH BRI dHsTIABHE o #ighT ihpeptathaalls also plays a

role irefh NS flsaBiRdhimmabneicassihdhbillvher@ MBS tBanayREials that
from the motherboard for rework gi%ﬁe of the é%)ntact balls will separate

have g PR PROSAGABRIEE B akne s sontactalis wnswiable for high

temp QNS BHNT RN 8K ENGivEi iehRrn afibrcvnpietat, Iege R i @MavRdhoved from
device or even the PCB from which the device was removed. Solder hall
the m?é%ﬂ%@%ﬂé%&%ﬁ%ﬁmﬁ@ éﬁﬁ%ﬁé&gﬁ%% th@%@r&eﬁ%rwh%ﬁﬁfh@ackage

and adlddis ake POBAThEGGIMING e ¢ labilibineairagnesiot the/ballor in complete

interconnects, Ball fatigue is str inflyenced and.determined by the

1055 | AT B R PR b B B A NP PR ot
exsseieebariftipns ihthméehperatuiesfthe isunaunrtlngrasRIRMENt where the
haying a serioys negative effect an the lopg term reliahility of the contact

balls GRS SRS A 16 SN ST o R LHERLRF ' Bl

fatigutaiisiranshgeridiieskage) idthaeritincmalyexpansiomalfl daeiemdtammanivhich the

with which the contact halls interface reacts have thermal coefficients of

Falt oy i

contag) BANiBHF thaELirtEH iR oM W S HLI W lhdfth bFRerature of the

surrowtghiigcébatsnukiddiatinge ceriditionsafitieasffial readiv i ecmeahiabitiay of the
stress that is gxerted on the contact balls dug to the thermally induced and

contagy ) et U SRR AR SOM R S EBHRALT (sheer

or bréikvge) hifgtheprbbahility:gfanydei arfichkfaitvieomakingrihke eveachll hackagact balls
unreliable. It is t erefolre of ke

et S & DRIBH T b M v SNGaighigm
thermolf eqpling@andfirdrsruiasion oflkedl gdnetides bynihid dsviceshihraiadrecaction, the
mecha%oclajlptsetgess that is exerted on the contact balls due to the thermally induced and
mutually contradictory way of expansion and contraction, the contact balls have a high
probability of mechanical failure making the overall package unreliable. It is therefore of key
importance to realize that thermal performance is part of the overall package design and that
considerations of cooling and transmission of heat generated by the devices that are mounted
in these packages are very important in creating a successful package design.

US 5,843,808 (Karnezos) shows an assembly of a Tab grid array assembly in strip
form. Cited by the inventors.

US 5,409,865 (Karnezos) and US 5,397,921 (Karnezos) show TAB grid arrays.
US 5,852,870 (Freyman et al.) shows a method for a Grid array assembly.
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in these packages are very important in creating a successful package
design. US 5,843,808 (Karnezos) shows an assembly of a Tab grid array
assembly in strip form. Cited by the inventors. US 5,409,865 (Karnezos)
and US 5,397,921 (Karnezos) show TAB grid arrays. US 5,852,870

(Rosysnsus @halFahoMin tREfRREVO L arfslid-atrY RasemYo&ddSor a package.

5,635,671 Freﬁman et al.) shows a mold runner removal process for a

patXaded: o3 (Fahet AP ARRE0S BEA MK GPEsing a flex

tape. SUMMARY OF THE INVENTION A principle objective of the

invention is to provide a reliable and cost effective package for packaging

BGA devices. The padkdtd 48 pEddE: tEPE ithi@dhesive and copper

traces attached below, a solder mask layer with openings that covers the
cdppemegde syl estiffe ndr thiguntureticaving@ peniydor ackaphmadhtiogt thffective

packaggi(‘e p é@ga%ﬂlgIgggcgg\ylcggH%C%%%éggg&%éﬁs%g%oﬁ%%ﬁly\gghégﬁ/e and_copper

ves Of the invention a new ge is provide r the mounting of
traces| @ttdelickebelPhe KCsdldeis nasiddaytn mishabireiwagsctntaivedrin thdlerinler traces, a

stiffert@P %’t%g%;ulg IS %hathgagw bigrta&%éﬁqﬂ{ [ﬁ?lg 0@ S&igeﬂﬂi‘ggeaatn electrically

spreader), the various heat “conducting interfaces are cured and solder
conduigtiNg suefasgached to another surface of the flexible tape. The invention

Oflfl“?ra%&%?dgﬁ%ggam'ﬁ?én(%femtego&ﬂﬁg Kﬁth%%%%gW%% e is grovided for the

transportation, a process carrier is used for this purpose. The process
moungagrierlic defesabld batd die tabewd/\mi@pﬁaﬂsiwgl@ pa_cwé@@iiﬁlrﬁélmétﬁ tape, the
IC di@NGifRRPAISH REDYREN PIRSARRING StaliPis & gﬂeﬁé’@iﬂgﬁ INGGITRGASUs heat

between the single uhit and the process carrier. BRIEF DESCRIPTION

condugtmyg mtﬁwm/wm e@eliignd_ %staltﬂréléﬁs?é@@ﬁ@ﬁ @feth@t_m;wrﬁagmfal@dlexible
tape. Bopding {145 %@féf?gﬁqé'sﬁgaﬁgn%ﬂeé‘ﬁggnﬂm t&)‘fhrﬁ'ﬂgﬁgﬁg'%ﬁchment and

shows a top view of the IC die with a partial cutout of the tape that is used
transpipr ta{sabrabinecR RS paticadeidinginnesdeBchuneny aaeienigueleripe band

or tapg’ &b%?cﬂré L%QI@ MQE@ igon%ﬂﬁ%%@ﬁﬁilfﬂﬂﬂ)w feadbe %ggagssing stations. A

~techniques. Fig. 4 shows the inner lead bonded IC die with the flex tape
carricg Bpldeciatrrieae iaifieae thestngl @A padigprocrss SaHes the
encapsulation of the inner lead bonded IC die inside the cavity of the
package stiffener.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows a cross section of the Tape Automated Bonding (TAB) package using
inner lead bonding techniques.
Fig. 2 shows a top view of the IC die with a partial cutout of the tape that is used in
assembling the TAB package using inner lead bonding techniques.
Fig. 3 shows an IC die bonded to a flex tape using inner lead bonding techniques.
Fig. 4 shows the inner lead bonded IC die with the flex tape connected to the stiffener
of the BGA package.
Fig. 5 shows the encapsulation of the inner lead bonded IC die inside the cavity of the
package stiffener.
Fig. 6 shows the inner lead bonded BGA package after the solder balls have been
connected.

Fig. 7 shows a cross section of the Tape Automated Bonding (TAB) package using

wire bonding techniques.



Fig. 6 shows the inner lead bonded BGA package after the solder balls
have been connected. Fig. 7 shows a cross section of the Tape
Automated Bonding (TAB) package using wire bonding techniques. 5 Fig.
8 shows a top view of the IC die with a partial cutout of tape that is used in

assemblingvihe TAB RarKaenbSIooure RoRARSHACORIHES: faitk theh@WSsed in
a flex attached to a stiffener in preparation for wire bonding. Fig. 10 shows
assemiplingthed rPackass, e wBRReBHBg a8 18k ner of the BGA

PEKYSHBWRI 8 PRECURIL FRH \Wire REmdindnfisphlagbRsT thed¥eAaRding
of the IC die inside the package stiffener. Fig. 12 shows the wire bonde

d
BEA pacREYESaftsr Kndip Bl Stthdars dronssigd thaicatiyrarqé the BGA

packaggff@@@épﬂgiolﬁfmg mgd@ﬁge_ bonded BGA package after the contact
balls have been attached to the package. DESCRIPTION OF THE

PREFERREY BBODMIERES RN B s ShemetiRets I £ there

ISFSROYNsBENAIESRGHOPah ¥aVR 0f A2 phaRes Anitemae s BeRNGLTRBIC die inside
ackgge of the present invention. The semiconductor chip or die 10 takes

P |
that cqyityof dan 88 i5 e package: the contact points 12 of the die 10 are

clpgely spagses aneuwedhpopaspea oiphslie L8ed icheattsprandier Ave been
takes in the main body of the TAB package, cavity 16 is provided in the

attachgd 1o i BARKASE 4 for the mounting of the Integrated Circuit (IC) chip 10.
The top of the IC chip 10 is in close physical contact with the heat
spreader 14 via a thin adhesive layer 18 of thermally conductive epoxy.
The contad? PRSP OGN disl EP Rk ERRIEBLGAAB BBRMEAN TSing inner
lead bonding techniques, to tape 20. Tape 20 contains three layers 22

(tRefap gy )Y znegﬁeaiésnterﬁégxeb Aee 26 (heav b ovhsiageipnehyerp ofig Tape
Autorﬂak%ﬁ%&{&ﬁﬁe(?g@g%gmt &Pﬁﬁ%ﬁ%éﬁﬂﬁé‘&ﬁﬁ%“ﬁ%@%‘iﬁi@oﬁ&ﬁ@&%ﬂﬁp or die

the heat spreader 14. The center 24 of the tape contains copper

10 takpgare sheentpnad thhitecdkreddterroipet PO the o4 pecidithélsalestasriyispaced
aroun%rﬂgﬁm@gpmgq&olme contact points (typically contact balls) that are

connected to the overall package. The top layer 22 of tape 20 attaches

thEhgekisle w5 G0l théakettdm tharfaewm draRE Rédhepléddlarathaghe ¢iedly 16 is
providthf SRAR! A iR SRISITANNES URO FEINER £ ARUITIRREF QM R ARE129 chip 10. The

top of the IC chip 10 is in close physical contact with the heat spreader 14 via a thin adhesive
layer 18 of thermally conductive epoxy. The contact points 12 of the die 10 are conductively
bonded, using inner lead bonding techniques, to tape 20.

Tape 20 contains three layers 22 (the top layer), 24 (the center layer) and 26 (the
bottom layer). Layer 22 is a layer of tape adhesive that connects that tape to the bottom
surface of the heat spreader 14. The center 24 of the tape contains copper interconnect lines
while the bottom layer 26 of the tape is the solder mask layer for interconnect to the contact
points (typically contact balls) that are connected to the overall package. The top layer 22 of
tape 20 attaches the flexible tap 20 to the bottom surface of the heat spreader 14, the heat
spreader 14 in this manner also serves as a stiffener for the tape 20.

Heat spreader (or stiffener) 14 has, as already indicated, a cavity 16 for insertion of
the semiconductor die 10, the surface of the heat spreader 14 is electrically conductive. The
interface between the TGA package and the surrounding circuitry of which the TGA package
is a functional part and is provided by a plurality of solder balls 30, each solder ball has the



Heat spreader (or stiffener) 14 has, as already indicated, a cavity 16 for
insertion of the semiconductor die 10, the surface of the heat spreader 14
is electrically conductive. The interface between the TGA package and
the surrounding circuitry of which the TGA package is a functional part

approRishis Brvidady2 Bitnalitpehsridel BrllsoRRreasik 39idenbathhas e Balls are

approximate size of the size of the openings in the solder mask layer 26,

in thiseaapsgspaidet e etricalinrrndushne opthssidhsceneany Ensd sottajned in the

coppePathgQhthe apperdraces contained in the copper interconnect layer 24.
The contact balls 30 connect to the outside circuitry by connecting to

cIMRARCh LS I SSBNEShHLR R il Sl HB PhrosnasaneEdA qoadksye pads,
these Bodasm/tgadiasd ijepacehBWPEA paekeentaet forls B0 aftbeitiehace between

package and the interconnect lines of the outside circuitr)éFThese,latter

the copctilisetd nhihe a4y prckagoa Sratnisitamar(inesrRhis Hisfesgrcuitry.
PatkageitRinted Glisedt Baal P & Bikalljepiitescannsgtpaintsxded @i Hethe TGA

IC die. 10 are, as already noted, connected to free-standigg ends of the

packagg), BEiird U SH! JAREHIRE FHnd P FHI58RBRTG ReBHRiGaEL. PRdC die 10 are, as
alreadigs&ANREEHEANI S B RS dhadfadigmddFanalophe aavaceliecsifdEAB inner lead

.standjng ends of the copper traces 24 using TAB wire bogﬁin
bondipg dsRiiaesni St MigngREStPomget Frjdhe Hhidisgh £31 &??ﬁﬁ.o?ﬂ%md to free

standi@peAES WAtIcopparidd@d filsutheCRNiB/ vihcobdheihe adcopigaeietiid Wikhiehlighted
the exception Ef:p top surface of the IC die where the IC interfaces with
underhigh JANEMNERdEr P4OViR%ayer 18. The encapsulation material encloses

thEnC cliep i Rndipenstiaies Daineantbevicy die Otk Tel kpreidednd okith the

wire bonding conpections 1 special use can be made of solder ball 31,
excenfit QTR BRI BRBSHEL B A o it NG e oy dgt spredder 14
via lay¥iini@drais et dpealedi (n Gi)caiad dhel sdiffehe 1 A ditheoehy pstalplishibetd@een the I1C

. dir round conpection '%et een the PCB and the stiffener 14. It is clear
die 1080, @ﬂbel‘r&aﬂifé’a,“fﬁs OTARESAREFHERY) Tonnection between the

P&BspadastiffenenofibendABdlesitespankhge carisbeotsiatiighgadniddis a direct
o R SR SR R ToP R RS UEE) ey
estalethgi_ © dieds deduind additiaida H’&wb@ﬂtﬁb ma@ tapetdlntape. 20is clear that,
eSO 1 P ol (CLmeceecIneR B4 PRS2 o
TAB udvich pinkagntaattealisaBlshrel doriieatiadnéopper traces (interconnect

ies)idt oim apeuork of conuelng fres (nayeh 24 01i2P8 0L Uk, of ape
20 in Fig. 2. Fig. 2 shows a top view of the IC die 10, with die pads 12, in addition to the
partial cutout of tape 20. Tape 20 contains a layer of copper trades (or interconnect lines) 24,
one layer 22 of adhesive on one side (of layer 24) and one layer 26 of solder mask to which
the contact balls 30 are connected. Copper traces (interconnect lines) 34 form a network of
conducting lines (in layer 24 of tape 20) that spread out from the periphery of the opening 16
that has been created in the heat spreader 14. Each of the copper traces 34 end in a pad area
35, this pad area 35 aligns with the solder mask layer 26 for connection of the copper traces
34 to the surrounding circuitry.

Pad designs may differ based on the functional requirements that are imposed on the

pad. The majority of interconnects to an IC die carry signal lines, for those interconnects the

pads (for instance pad 37) can be of open design thereby improving circuit performance. For
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that has been created in the heat spreader 14. Each of the copper traces
34 end in a pad area 35, this pad area 35 aligns with the solder mask
layer 26 for connection of the copper traces 34 to the surrounding
circuitry. Pad designs may differ based on the functional requirements that

pads t%'éﬁ HRPRSAGAN tﬁ‘@aﬂ?ckl-ﬁheé@aiﬁ)@@/ cﬁfﬂ@ﬁgcﬁﬂf‘ﬁgﬁﬁ@@fi‘a{pﬁﬁa@ﬁr%r which

ignal lines, for those interconnects the pads (for instance pad 37) can be

Powero SHERTEShS RS Sh§IRTEFRYIAE RALIPPERBIhAAKE ceBstpteR 1%%& thgcopper
traces'2HUIRRHI GRS b ERlAlYEN AR S Rig (T Brstanees0atha®)1800 ficrons while

which power dissipation becomes a concern, the pads may be of solid

the pad fapgiRicRAYEBF HstvasHodowr 209204 7(bpieioRte between adjacent

||WﬁéféaYntle1§)%V\tﬁ6 200 20ch LOPQ KrigreRTVIpEe tHhe-pPadiBiamBeriNatout 36
be between about 200 and 700 microns. Where, msl;% 2, the cutout 24

highlighi, i foldtemask Jay s elvinpirth o BBt RRINESSE ATGMIGHidehan this solder

mask Sld8hMAK 1By ehd&iiaremret®anias. points 38 are provided in this
solder mask for contact to the underlying contact balls 30. The followin

adiandaaaperfiae s el mabrausigsed Y g e BRI RSe TR to the TGA

packaga@kag@l@téhgdﬂventlon - the stiffener or heat spreader contains a
thermall)ﬁﬂgonductlve material - the, stiffener material has a therma

codREHEBS AT AR S HRS Ao ¥Rk tEBREMiRbn - the

stifipoetifaterialdemadRoh cbppeil- dbestiéanor kagasondhgtiveapproximately
1sur ace that is plated with metal that is wettable by solder, this metal is
equal L fA3t0d #f group that consists of silver and gold - the thickness of

adhiesivaEtaye naftthial TiABdapefisgglected to aIIow the electrically
con uctlv traces and the stjffener to form rlc path of cantrolled

an
BaHE H%Baépaeﬁ?}? U SPESDY éésnl? ‘@t&ﬁéai fesristiable by
soldeloﬁihﬁrlaaﬂi B @é&@hgwargﬁuﬂwmttben@nmglnfmg@ww that is
pro edl the stiffener.for the in tlo the IC dig, in this mann
PP IHE R ARG UL A Lo B DEBE Al thae Slectrically
condustiffe m@m&laﬁcpﬂm%ﬁ“@feas@mﬂ ingedeTAB itibl @ﬂb@yma@n&f@gﬁpudhb@e
discussed next, Flrstthe cess of(?% mblng% usm the|

Do AR AP KGR ToHRE, e BroAtet 6 AECebiAG A siehdy
largerwhter dancleshieg bfiihuea it bﬁtdsspuﬁa&eﬂaﬁehmmffd:ndf ifhr3Ihé¢haseanbsacift the IC
die, 11? algllss %?agfl%rlg ﬁ\re %geegatr? ;[rrl]:ﬁ(geg?o?ltl?cﬁ-' dml%‘lectP li)ta eeetnrac%esIC die and the
stiffener.

The process of assembling a TAB grid array package will be discussed next. First the
process of assembling using the inner lead bonded techniques will be highlighted, the process
of assembling using wire-bonded techniques will be discussed after that.

In Fig. 3, the contact pads on die 10 are bonded to the free standing copper tape traces
of tape 20, that is traces 12 that are part of layer 24 of tape 20 (Fig. 2), this using inner lead
bonding techniques. Layer 22 as indicated in Fig. 3 is the tape adhesive, layer 24 is the layer
of copper traces while layer 26 is the solder mask layer with openings to connect the solder
balls 30 (Fig. 1).

Fig. 4 shows a cross section of the heat spreader 14 with the die 10 inserted into
cavity 16. The flexible tape 20 is attached to the heat spreader 14 by means of the adhesive
layer 22 of the tape. The die 10 is attached to the heat spreader 14 via the back wall of cavity

16; the thermally conductive layer 18 attaches the die 10 to the heat spreader 14. The
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of tape 20, that is traces 12 that are part of layer 24 of tape 20 (Fig. 2),
this using inner lead bonding techniques. Layer 22 as indicated in Fig. 3
is the tape adhesive, layer 24 is the layer of copper traces while layer 26
is the solder mask layer with openings to connect the solder balls 30 (Fig.

thermdlyFé8ndushOWadhesRTS 1896408 6f thedieat SEHRaESIHL MWD B8] Hbre as yet

inserted into _cavity 16. The flexible tape 20 is attached to the heat

exists & apeiing 4 hDetmesndhs: tils weiteafvle diselOand thrdieahirreadeld 10 is
attacheshiahadieatsapeamerky vig. hedeaskewalladicatnd GidRat spreader 14

thermally conductive layer 18 attaches the die 10 to the heat spreader 14.

is fillgh &g PRSP ESh B RS SfrRRaedaiater il 3. RiSHIB NS RY thetransfer

moldiREOsRRSISHE HSlYabtHEIOBEMAREPNEEZS DEBILRNIBE Sidiewallseeidbe the inner
die 10 and the heat spreader 14. Fig. 5 shows how the opening 28 (Fig. 4

lead boadgd cAnpertines 6f4He e Hiatdomaskine ©of thetiritiipphrlstidihofigal nzolding

compHAAHBIGEAERRDIANS hateliad iFéd Atal iSSP a1 Disad Bl
process and fills not only opening 28 (Fig. 4) but is also inserted between

thERASIRCAT LRGP EBh AB SO Y i i R DTRRSAS KT ST BRIO ARt syringe

encapkuRBBligHoddie dikal molding compound or material is post mold cured
and an ink mark js.used at the same time. The significant advantages of

thiehafhanst GSoPEeesss BRefasier phorerPebiide encapsulation

progrssoasteibe traasfanonidingdrepeensi flastizsientispughlaits a8cmch more
. the consistency of the molded package height for transfer molding is much
consigigBte consistent. The next step required for the assembly of the wire

bamde@dxtABOrid drsyfpagkagedsble coresiihbspleeThallssd iaiheackage is
esses this ste

package, Fig. 6 addr . Solder flux is applied to the bajls that .
(0 coriRETte Bl Bl o b PHEAS e S BT PR SNSRI  applied
to thetbgllsetdenseask B4 foaokiedtyehpasiskaidhehtanad2o bihe seldambatiscBed to the
are re-flowed b lying heat to the package; excess flux is cleaned
Solder i AR Bty O A oo o P HAS e i e Al by
applyfigsh&ien, thepicipaekageces diykbaktdnahigbreonepetds diec prdeessapblying an
assembling the inner lea

APPSR 1 R B AR ey BAABb 5 HPREdes Bk Faigtes the
proceiﬁbb@@ﬁrﬁﬂﬁiﬁgsﬁednﬁﬁr@eﬁ&blﬁdmbb@gmntaining a single IC die, can

LS RSO Pt BRI ks
procesutfacéof e darrierestrifdiwiide@doh obing siptfelars containing a single IC die, can
readily be expanded to include multiple packages in an automated process. This process starts
by placing a number of stiffeners on the surface of a carrier strip, with each of the stiffeners
having an opening. A multiplicity of pieces of tape, each piece to be used for one stiffener, is
made available. These singulated tape frames are typically provided in reel or panel form
from which they can be readily removed for application to individual stiffeners. Each frame
contains bonding pads for connecting the IC die that is to be contained within the stiffener,
solder ball
bonding pads and interconnecting lines (conductive traces) that connect the die bonding pads
with the solder ball bonding pads.

Each frame is connected to a stiffener using a tape adhesive that is made of thermoset

or thermoplastic epoxy and that can withstand temperatures of above 300 degrees C. The

encapsulation of the IC die is completed using the same processing steps as previously
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having an opening. A multiplicity of pieces of tape, each piece to be used
for one stiffener, is made available. These singulated tape frames are
typically provided in reel or panel form from which they can be readily
removed for application to individual stiffeners. Each frame contains

indicaQndinthRadadaneanaaeting theclCotienthakistio wrIcantaingehwihiitytheuring the
stiffener, solder ball bonding pads and interconnecting lines (conductive

thermglhy &t ¥o AN YR BB NGBS CHiR HHE So |BBiRaRRS" traces on
the tappadsr Favbamedacanapstedity astifeneinesiagia wnaadiesive dhatifing the

made of thermoset or thermcgolastic epoxy and that can withstan

d
encapgufApiagamiEs Yt AB6velSeabyuedhen rHacha i SaBAUSH iebRE YR Of the

frame§QRIRIIa-ASNGD EHEGRMETIOSSIaSHKh BiaRataSRISMdAURIY IHRMERIR Ahre made
inserting the die tq the back of the cavity with die attach epoxy, curing the

using g SOMORSIED MRRTEHIOE SAisEng ff die Ly BREMsE AL Sy dbs, BHRSAS3-36:2-

After the §90PEPAIRARS ©BethartapB/(OmyisaRaRas s aNBepanstlpting thevdirRal units
in the cavity of the stiffener and curing the encapsulating material. The

by reragyipg foitinars FARARAEHTHSHE Ronductive bond pads of the frames
usingear aifien¢ sacadsiree Thrisokiarcbalisihal-atcbdnathyndanie bonding. The

invention are made using a composite material consisting of tin, lead, an
TAB aﬂféﬁ%ﬂo@% RSB RIP R3S Alte PO 108 JEF AL Hae fatioed Under the
follovaitigarigdl, thenssiffeness tae beppeparates dmtehinciyiduahyits4 f renemeR0 are
the stiffeners from the carrier strip. A clear distinction must be made .
conne E&vé‘éﬁl%ﬁé(é’r‘ﬁ%g[&oi’a‘é}%ﬁ%cﬁ?f&%ﬁ»et%l?fdﬁ?&taf%o*ﬁﬁsl6&’52%5{?1&9':5‘: or wire
bondiAgsBeNkekhpsingaviiertanding iaahnioiasis aissussrcdcunder Ponts of the IC die

following Figs. 7 through 13. The copper traces qf the center layer.24 of
are CO IS GTATES COAELRAIE i SRl bt AAHIS e R giBe (chniaues.
This ROsHAGPONTE . 270fThe Bishd Owkres Wireandondingetkaqvackage as applied for the
arran ent js slightly different in that the contact paints of the IC die are
comneg ek O AR BHE Bl FADer s U he DI (R, WiTes can only be
accomiikeiiteddinpetepbming s thd fipd hbavvierhig. the Dhenbandfwhitesa¢dyaimdhe heat

42 are shown here gs applied for the connection of.the IC dje to layer.24
spreadgy L;dig t.ﬂgr@r«ga%ma hERYHirBs g ! ‘fi}%e‘?gléﬁo ﬁ@d‘é%‘i?& ige bonded
conneofiemingvrdhe @pea2Ophiat ouddieketho apeisiogppkineacayiynniie hedtyer 24 of

oo PSSP R ot e S W L0 RS o
This dopgecdraees@ordingddilpyier 24 ouridpezikddidireds constestion#xgang, the
T LT R -
means of the adhesive layer 22, firmly supported by the surface of the stiffener. This
establishes the necessary mechanical support for the wire bonding operation.

The process of assembling the wire bonded TAB package is further explained using
Figs. 9 through 13.

Fig. 9 shows how TAB tape 20 is attached to the heat spreader 14 using the adhesive
layer 22 of tape 20. Tape 20 contains, as has previously been indicated, the adhesive layer 22,
the layer 24 of copper traces for the interconnect network of the tape 20 and the solder mask
layer 24. The adhesive layer 22 is cured after the tape 20 has been attached to the heat
spreader 14. Cavity 46 is at this time provided in the heat spreader 14.

Fig. 10 shows how a layer 18 of thermally conductive epoxy is deposited over the top

surface of cavity 46, the IC die 10 is attached to the heat spreader 14 by means of this layer
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interconnect traces of layer 24 are, by virtue of their being attached
directly to the stiffener by means of the adhesive layer 22, firmly
supported by the surface of the stiffener. This establishes the necessary
mechanical support for the wire bonding operation. The process of

18. TRSPWJing the wire hpadetdABPRCKkREE IS tBes L xRiaRadiMeiNgvITi086. The
9 through 13. Fig. 9 shows how TAB tape 20 is attached to the heat

openigg A helvean g giflse abilfedive! 030 Bs siitinerold #asdhsbtigpnanantand will

be fillB@YRiaYIQUshshpRAtBEIcaisthierdhesive layer 22, the layer 24 of
cog per traces for the Iinterconnect network of the tape 20 and the solder

Jdyghors PRY iR eSNARRlyBPIDY iR UM 15itéidntotde Semmssiekely Wire

bondiRstaghesbtedpsehenicapiradperld Gavitydois Bbiliswireeqorayidgdiiihe signal
heat spreader 14. Fig. 10 shows how a layer 18 of thermally conductive

conneglon whileRoskidte Jvemhishsanaestacecstachpairaanihs 1€ dis 19 g the stiffener

14, is afjaehegddeihmbeshsergasier 14 by means of this layer 10 18. The epoxy
layer 18 is cured after the IC die 10 has been jnserted into cavity 46. The

op&ing MeBShAh L slied bisEegrragaled tHaS AN G ReHR material

applicdBe wassit addivil toefileshdurogdia sURSEEIMERhPEICaPSINGiSIERyEIGS. It must
11 shows how the contact points on the IC die 10 are connectéeﬁd, by wire

be nofgg {fitdhib ayS pR YratBe ARG it K2 Ge Ve oty i dhgprnd wires. The
ink miyRigadly esanat .cenppetar Whilehoneownes4dnpoisiicenses & pertaasld cured
Jpoint on the IC die 10 to the stiffener 14, is typically a ground connection.

after ipjaction and I HIA AL 3R P8 Bhcapsulated using a molding
camppagnshovalatialagpplinehby frarsterdnolding 30, stikoprddhieidiridiical to the

. formipg the encapsulation layey 48. |t must be noted that thjs layer not
previggly SHBRDH AEEStR 105 S OV UGN (i adhefobomypot need any
furthemasingsioh thehinpane applied. The final molding compound layer 48 is

post mold cuped. after injection and ink-marked at the same time. Fig. 13 .

S S HE BRI AR SR8 e BSIE 6, IV 15 BSLLIEn B deaTiE! ints of
the I(Préiiaushyrpighlightest procesisaf atadhinpiokagelder badisrandkehew/ire bonding

. therefore not need.any fyrther explanation at this point. For extremgly fine

o 4 i

requiTg O KSR <SR DRI the (BREY MRS BICHE feremely
fine piichisvenycsioadl, Wadnmardiegadibaheliefyreagkagal isdedttirspuiddgWikeith larger

itch bondirﬁér%quiﬁs better access to tqée bonding contact points and('f . d
pitch (RIGERIPRCE: RS BSRENRI o DA CSHRRENE SO WARS Bndlhg i use
duringhieefoiie tymidally osadtfon paekagesdwits latger parasitic elements into the circuit
configuration resulting in limiting the high-end frequency range over which wire bonded
packages can be used.

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
illustrative embodiments. 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.
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pitch interconnects, these packages tend to be more expensive to
produce. The wire used during the wire bonding operation also introduces
larger parasitic elements into the circuit configuration resulting in limiting
the high-end frequency range over which wire bonded packages can be

What usedidthugh the invention has been described and illustrated with

reference to specific illustrative embodiments thereof, it is not intended
that the inyerliegeterisatiesingthndatdikstative enbedoiapisiddiose
skilled in the art will recognize that variations and modifications can be
nfadéRifRsat departing from the spirit of the invention. It is therefore
irﬁamﬂ&@épdmgwgpﬂeﬁa@ the invention all such variations and
odificatjo ns which f Il withjn the scope of the a ded claims and
RATRE St O aHAT R B SN 1oAY SRLSE%or packaging an
|rﬁ&@é@tﬁﬁaﬂhﬁswbd@eﬁ%ﬂ@ftSUﬁgigésélf&\EUdm&!{fM&fn@f; hadt
pr ve layer for attaching said IC die to said stiffener; a
&Qﬁ’iﬁ’e]éié'h%{ﬁ @f"é};p@j or attaching said IC die to said stiffener; and a
pI rality %sold r balls. 2 Thelpaﬁka e Oflﬁ c'%um 1 wherein s{a

ta
? g? ¢ of claim e _confains a rg: Ip Fower layer in
contams a 1rst or rower [ayer in a econ or center Iayer

additieul chtioseto@l thirckoteu ppyer iayeithﬁoﬂ' hean(hgewbeidxmez wherein said

lower layer contains: a relatively large opening said opening being able to
aécommbbiateithegingédiomor vezitciTsdid; lavezﬂ@renmkalmyer containing

inte pect t t d t splde
bélllgcl%%vgl a{z}? lfg %t)ﬁ)jl \glgospaén c%elg t%é;%a?:] (I')e?e n%éé/(pllgt%hﬁlg thsertion of
betweemsaid(bdrﬂ:luctlve pads is between about 1 and 2 mm whereby

(ﬁ%&of&agﬁel '%{“cetﬁ{a g?ﬁte%‘é’éﬂ%%ﬁ#, 1 ?sdt}th%W‘%g[hangt t%)e and said

mm: and’a selected electrica uctlve pad in said array
conductmbllpéldEQﬁawlldaslaﬂsopenmg which aligns with a matching

%ﬁ ngy) ﬂ&%?‘zfge%”é%ﬁé‘ﬁ%ﬁ{%oﬁdé%ﬁéré’by%% PRABIRRLE'RIN Lonductive

erein Sal cente yer contains:
pads is between about 1 and 2 mm whereby furthermore the diameter of each

conductive pad is between about 0.5 and 1.0 mm; and
a selected electrically conductive pad in said array of conductive pads that has an
opening which aligns with a matching opening in said center and said upper

layer.

4. The package of claim 2 wherein said center layer contains:

a relatively large opening said opening being able to accommodate the insertion of
said IC die whereby furthermore said opening aligns with said relatively large
opening in said bottom layer;

copper traces with conductive pads said copper traces forming the metal interconnect
lines using TAB inner lead bonding connections between free standing ends
protruding into said relatively large opening and an array of conductive pads
within said IC die whereby said conductive pads of said copper traces align
with said array of conductive pads on said lower layer of said TAB tape; and

a selected electrically conductive pad in said array of conductive pads that has an
opening which aligns with a matching opening in said lower and said upper

layer.
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a relatively large opening said opening being able to accommodate the

insertion of said IC die whereby furthermore said opening aligns with said
relatively large opening in said bottom layer; copper traces with

conductive pads said copper traces forming the metal interconnect lines

using TARIRRKIg_RGbeRding caergstianshaiwesfremalimaading ends
protruding into said relatively large opening and an array of conductive
padSIafithil L4e1ePatngHEERPSAIRECBHASARIE faascoruarsgspibgrinsertion of

traces algy withisait ey fafaendutiva dasin iy SAchlOWRh Iayerahialdy large
TAB tape; and a selected electrically conductive pad in said array of
conductidRSPHHEIRHH RS F&king which aligns with a matching

ORBPHAY iR SRk iavEsRINdtBRIGARPRIIBYBpel &Rcd HerPackaaepémlaifedonnect
wherein said center layer contains: a relatively large opening said opening

being abl@td WHESHIBRNIAG FOSBARFSILY BEAFse Hidipereppnect lines and an
furthermgiig s aidcopenthig afigas withisaidd eineyhigsy QRRINHBEJASRIE pads of
bottom layer; copper traces with_conductive pads said copper traces

forming 4! HRRRFTHAFES AHER M NI AE W HeBBAHY TR SRY! lower layer
betweew@ujdmgrngqnmes and an array of conductive pads within

said IC die whereby said conductive pads of said copper traces align with
sAdLFRISFoF 6T EOBHE L2 1BWRATRY & SARIFAE CapidsyHigighas an
selectedoplaitricalyicoanpiediveitas i fdith @6pyneh con durdivempadadhatid upper
has an gpening which aligns with a matching opening in said lower and

said upp%?’elléyer. 6. The package of claim 2 wherein said upper layer

cgntains: a relatively large openjng said gpening being abple to

St ommbH AL OIBG, (LG WLUCEH B SR RIS whereby
furtheanaols daigeopeniing aldh s peitin saidepeabla goincaithcoidiee [dyeimsntion or
adhesive layer where id esive layer f the interface between .
caid TAB BITE TR G LRADr TGty e ST A8 i re s with
stiffenersaiddbpeadigatesheleetriealbyegnductive pad in said array of

cond te"s’levé"f‘%s?r”%vte@é‘ﬁ an; PRghing which algns w2 AR cen said TAB
opening in said Tower and said center
tape and said stiffener thereby attaching said TAB tape to said stiffener; and
a selected electrically conductive pad in said array of conductive pads that has an
opening which aligns with a matching opening in said lower and said center

layer.

7. The package of claim 1 wherein said stiffener has a cavity for accomodating

said IC die said cavity being aligned with said relatively large openings in said TAB tape said

stiffener having an electrically conductive surface such that a solder ball forms an electrically

conductive path between said stiffener and said upper and said center and said bottom layers

of said TAB tape.

8. The package of claim 1 wherein said plurality of solder balls each approximate

the openings in said solder mask said solder balls attaching to said solder mask furthermore

attaching to said electrically conductive traces in said center layer of said TAB tape.

9. The package of claim 1 wherein said first adhesive layer for attaching said IC

die to said stiffener attaches said die to the top surface of said cavity in said stiffener whereby

said adhesive layer is a thermally conductive layer.
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layer. 7. The package of claim 1 wherein said stiffener has a cavity for
accomodating said IC die said cavity being aligned with said relatively

large openings in said TAB tape said stiffener having an electrically

conductive surface such that a solder ball forms an electrically conductive

path betwgengaid &lifignerandisaithieResaid RRishaendgeand $aidr is injected
bottom layers of said TAB tape. 8. The package of claim 1 wherein said

betwegp thgifjdsrwfaessedireidlih dp grokiaid atifisacs asirhysins ludig g igdpwer surface

of saiNASkald selderbaihaltashing i &althrOlded MRS JUtBEIMOrdic and said TAB
attaching to said electrically conductive traces in said center layer of said

tape whgpely saidgsepprddbesiye bersempiise e ihcsaial b SPRAHISIG SN for

atfaching said IC die to said stiffener attaches said die to the top surface

off aid cgé{ﬁﬁwﬁ g ﬁ%@ﬁ%#vvﬁlsrsﬁy%aﬁafiedﬁégmmw&ogpgﬁherma||y
cqnductiye layer. 13 10. The package of claim 1 wherein.sai nd )
e e Sk R e D B L SO Z52 g s iner

and ostid Stiflentathecebynptitdinguipetonerssdridcariofisait ¢ idicadhddiner layer of
said ]?[Eatélvhere inter(_:onnects are ma_de between sai_d IC die and said TAB

ape \Bﬁ'ereby said second adhesive layer comprises a thermally

ngdu.cmfﬁee Y 1% chigh%a[f szalgeer ?Itl Csla"%l(in ejl Vt\{bee:lr ell@lrtheeoStgrfl%] &in said lower,

contains cop er. 2. The package of claim 1 Wherein said u%per ayer of
centersaid TpBtépehaSsaddrAdhthputee elighdy fhegeardaothplepeliruppeatthepvity in
said s%fff‘fgn%lreﬁ%'{ce%l trﬁ?f\%li? Sg_lgvﬁggggﬁiia%er ngf’(ﬁlda-r'%guﬁ%pgogh%cjcrhg between said

package of ¢ dif 1 wherein said refativ y large openings in said ower,
semicoedietosnaepdeialdyeitichsaid TAB tape are slightly larger than the

opening of said cavity in said stiffener thereby allowing a wire bond to

provide a ground connection between said semiconductor die and said

stiffener. 14
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