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INVENTION (1) Field of the Invention The invention relates to th%jq@ﬁmp%%
of integrated circuit devices, and more particularly, to a method to
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enhanced. (2) Description of \ileRAPALKAGESEeMiconductor
manufacturing industry, device performance continues to improve concurrent

with the unrelenting strain of competitive advantage gained by tight control of

device manufacturinggsk dRebrsBWHRTRIENGMENdesign and device
performance derived therefrom dictate that device performance in most
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device density and high VO requirements has been the use of Tape
CNURBATAtEd Bonding (TAB) or lead-frame packages. A TAB or lead-frame
typicallyrepntainsvarlycooeilayaisaf iatescannaeictsasly\sdsiwelh knosiedndiiéce

p;?érlg’age]:se.sl% Pa"’c‘:?,k%%gn%}aa%ﬂg{{%%'s'}’ d%(/]l%ee[l)%c qgg lé}/ze has increased concurrently with
the increase in device density. The requirements to connect 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



1 24 August 2006 perform satisfactorily with an VO count of up to 300 leads
at a thermal rating of 10 Watts while operating at a clock rate of 50 MHz. The
area that is taken up be the VO connects is determined not only by 16 ..« 2006
footprint of the interconnect points but also by the distance or pitch between
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motherboard (a Printed Circuit Board or PCB). The concerns of making
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thickness of a QFP package. In assembling a BGA package to a PCB, the
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legtric opents or systems, A typical BCB contains twa layers.. of
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layers of interconnect metal in the PCB, the BGA die is further wire bonded
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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

lines (in the PCB) are typically of fine construction, these lines do not lend themselves to
2



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 lines (in the PCB) are typically gu%ﬂg:[ 2006
construction, these lines do not lend themselves to 2 24 August 2006
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mounting the BGA in a cavity that is created in the lower surface of the PCB.
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from this is the Plastic Ball Grid Array (PBGA) where multiple PBGA's can be

PYgrfied from a single PCB  strip while standard processing equipment has
beenMesigneadadoriigio: the: peeeassOliscussed 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
the fact that, during assembly of the package, a relatively large amount of the PCB is

discarded during the assembly.



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 aggamb|ingog
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contact balls. This effect can further be aggravated and can resultin
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contact balls have a high probability of mechanical failure making the overall
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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.

US 5,635,671 (Freyman et al.) shows a mold runner removal process for a package.

US 5,620,928 (Lee et al.) teaches a BGA method using a flex tape.
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stiffener structure having a cavity for accommodating the die having an
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package) attachment and transportation, a process carrier is used for this
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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 8RS RREICRIT KoNd¥dTH R BBAWPEGKIng inner lead
bonding techniques. Fig. 4 shows the inner lead bonded IC the with the flex
tape Ebnhrlethed 1@ tiesstiffetrar obitlh el BG A packdaek BRiyim SHdBs paekage using
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ig. 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. 8 shows a top view of the IC die with a partial cutout of tape that is used in
assembling the TAB package using wire bonding techniques.

Fig. 9 shows a flex attached to a stiffener in preparation for wire bonding.



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. 8 shﬁw&&t&%%
view of the IC the with a partial cutout of tape that is used in assembling the

TAB packagebsinehwvice bendingdecniauss hidedshewaastiexattaghed oA
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conductively bonded, using inner lead bonding techniques, to tape 20. Tape
apgrsbiitanss rhteeciafierdiodthe top layer), 24 (the center layer) and 26 (the
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ttaches the flexible tap 20 to the bottom surface of the heat spreader 14, the
beded. dstaneen lead hpnsinmisabirialss &erres28s a stiffener for the 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, is provided by a plurality of solder balls 30. Each solder ball has the
approximate size of the size of the openings in the solder mask layer 26, the solder balls are
in this manner connected to electrically conducting paths of the copper traces contained in the

copper interconnect layer 24.



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 g@%ﬁ@ﬁst 2006
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spreader 14 with the exception of the top surface of the IC die where the IC
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14. It is clear that, where required, more than one (ground) connection
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Fig. 1 that the lower layer 26, being a splder. K, ght e 20 comprises: a
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~conductive pads is between about 1
inserted

an array of openings (not highlighted) aligned with conductive pads contained in the
center layer 24 of tape 20, whereby the pitch between the conductive 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 opening (not highlighted) in the array of openings for insertion there-
through of contact ball 31 that has an opening (not highlighted) which aligns with a matching
opening in the center layer 24 and the upper layer 22.

It is further clear from the cross section that is shown in Fig. 1 that the center layer 24,

containing copper interconnect lines and thereto connected interconnect pads, of tape 20

comprises:



and 2 mm, whereby furthermore the diameter of each conductive pad is
between about 0.5 and 1.0 mm, and a selected opening (not highlighted) in
the array of openings for insertion there- through of contact ball 33 thaf has,oog
an opening (not highlighted) which aligns with a matching opening in the

centey JaNaLa¢ ARG e HARBIIAYE (2 nlbisi SINPESIGRLFBMINGSIOSSe 10, this

section that is shown in_Fig. 1 that the center layer 24, containing copper
roRibYe ARE TS RRIRT S Lrd! O BB I iFHA G AnBE D EES CBF A5l D Ehe bottom
lagerporises: 7 24 August 2006 a relatively large second opening (not

highlightee) fornseifiongf (16 i A8 10,1 elativaly 106 econd QRaNIRg.
IS aligng with a're ativefy large first opening in t & bottom ayer 26 copper
iniereensy Wity comdohiBepmddeds bidiogspendstions dorpliigambtayired bonding

c&ﬂ}%@%@,e%ﬂw&% L{%@Qsﬂéﬁtﬁdg%ﬁée@ﬁl B%Hf&lggc%lﬁe&léoFlnﬁa%e@lt%&é_ﬁ%hflarge
wired bonding connections, between free standing ends 12 protruding into

OB P8I 4fidel SEEBNETISYEUEHEn R R AN ER R Gt shdligtilfe PidasM ety the

chighdightedlof she tae thaypaheselyathe wonduciivg padsedamgf the agppighted) in

traces align with.an of openings (not highlighted) in the lower layer 26
thgﬁfm/aet?& rtg\égfz%,egrr[l&?a{agglg@tg opening which aligns with a matching
openingelecthd dponercantichelignperitaygendtahing eniomehierghenrovrg it the upper

15RPfBLRaN 3 allrallyoubisctledy: fkopaihg cross section that is shown in Fig.
that the upper layer 22, which is an adhesive layer forming an interface

betwédhithe "TAS'EApEYD HRFIAE ShHERILA shtlehind the! A oerpey dgyer
2thewsiiffenead Adaesnpriags: soralaijvely inrgadhitdopening (NaBhighdigoted)l the

for insertion of the |C 0, the relatively large third apening being aligned
S T e L o R3S, R0 O recten

openingelatiichy dlitgestivith apaniate ing loplighgdn threitowsemnd tivelCedied 0, the
rdBYREEPTIRREHON GispniastpalBheFurthen defaivipjating Qe TARIARE L the

is shown in the partial cutout view of tape 20 in Fig. 2. Fig. 2 shows a top
RN BYEhNE die 10, with the pads 12, in addition to the partial cutout of

tape 2Qeltape S captaiiishaalaysrvaticoppesinacese@idntenconnectahaany 2énter

one_ layer 22 of ?ggﬁgic\{%ﬁ&?ne side (of layer 24) and one layer 26 of solder

AR

Further detail relating to the TAB tape 20 is shown in the partial cutout view of tape
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 traces (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
pads that are required to carry relatively large currents (for instance pad 35) and for which

power dissipation becomes a concern, the pads may be of solid construction. For the copper



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 theljp%qltgust 2006
Y

spreader 14. Each of the copper traces 34 end in a pad area 35, this pad

nA6a35 AR NEhYhe seldarceaskilay &g & iscRRESHP Al thEVGRRRSTs while
traces 34 to the surrounding circuitry. Pad designs may differ based on the

e Rt GG MP e AT FRE A0 by /0R BHEPAd. The majority of
intercomeects an,|(aiatcardy sighidhiae shdebiipesedatendatinegis 2hecpads6

for.instance pad 37) can be of open n thereby improving circuit . .
Rt A e o T ARSI IR s e
miggitdprceopact 85handdentywisichnigoibetgiisipation becomes a concern, the

pads ayRe isold FRNFIHEHAMRRENAFAPRE! B RdifHgys! td'#eePGA
24, the distance between adjacent lines may be between 500 and 1000

PRria%sTE WARilBYEAECBad diameter may be between about 200 and 700
microms sMyfaaee oirhEigsptedbi@ cuiiatih 24t highlighiecdhaicoppastiaces within

tape 20, ¢ ut3601-|i lights the solder mask layer 26 of tape 20. Contact
R e e B SR R AR RS hacery

cqontachpadssBBoThe following details of materials used and design

consigerafians aRpa Imebr Rippkage of the invention: the stiffener or
heat spreader contains a thermally conductive material the stiffener material

has dhRetHENEoRiderEreksarieiarett it prdxmifat a1 i iRt RlE by
sailigomihaatiffenelcoateriah is ghagenal cappey shsistffenegdas a conductive

S“rfa@%?@% s 0lage eWiéH Eﬁ‘veé?é_thraéﬁrﬁq‘év‘?%%b&? Dy, Solden iz metal 3. rically
selected from a group% at consists of silver an go[sc?t e ﬁnc ness of the
cemthietietizspenod the sTiABtape fiywelecledno pdibwithenetdettivaisdasenductive

tracegangethg SUHHeNGE dJoipan glegis Pa?ﬁ‘f&f eRaolles innedapar Yfshay
e

apertures that are provided in the TAB tape for insertion of the IC die are
laggefign RRetHan thd SR gyt st ae Mirsgrdeths theesimtedhe IC
dferitheninsestion af tbadl&idieainnihis Hanne candenviserwash MaRKECadRund the
& nnection between the IC die and the stiffener. The process of assembling

a TAB grid array package will be discussed next. First the process of

asserhiinesing tecimhbrdea bl Adb adé drter irnidags willl tisedhighligghtedt. thiest the

pRIQSEBP 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
thermally conductive adhesive layer 18 is cured. At this point in the process there as yet

exists an opening 28 between the sidewalls of the die 10 and the heat spreader 14.



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 24 054%%1?592006

(Fig. 2), this using inner lead bonding techniques. Layer 22 as indicated in

Fig. %ig.tb%@\pﬁﬁqh@éigsedm%?z%ﬂg the,laysin ACIRNS HAacESHUIG IAVRE 14
26 is the solder mask layer with openings to connect the solder balls 30 (Fig..
isy §ilketh by LREWES UrdsBedito St RRE AdBtSprbalder 14 MRk e diEAQnd 32 is
infisedaenkdntos opatiiyigl® Bhe diaxifeleniajoing Priscadtackdtitmthegapspngadairig.

y. means of th hesive layer 22 aof the tape. The die 10 is attached,to .

D LA IR e ORAEPC gl 2 S UECTE e
makerel & staehiessthieplitd (@ tohpemehbsrabdmlding Thapeavednealiyaterial is post

nf R EHEHR AN YRAIRYE 4R 1§ Air@dnd\itfS point in the process there as
yet exists an opening 28 between the sidewalls of the die 10 and the heat

spreatir 1§ A ARSI SO 06 BT LRLMSIHER RIS SHEHIFY Sapergd 2yith the
phetuieenite dirabouanidiledoeatspreader 14 is filled by insertion of a
molditrlll com our(m)cfldgnatergiaelSg%.a T a%é?%'%ﬂ%cﬁ{“(? und 32 is inserted into
this opening élgy a transter mo INng proce Fand'tills not only opening 28
(Fig. thy bonsistaisy iwistrtetidiéadveackse herght lisadobdird ranstam meeidors process.
sigifrkAnd\niiomarking of the unit is applied (not shown). The final molding
compound or material is post mold cured and an ink mark is used at the )
same nBS NERTEMHEAHPRds ARy of the wanerartdidR g SeasPagkass 1s
tcamnpatatewikidhbalpr sl @rihs\ioke: €16 S ulaiieRep tanasspaseldhefliansigplied
RIS process 3. aeier rouanauk and dhe sonsistengsel g molded.eq
package mgﬁ? is, for ihe transter rholdi g’ process, significantly improve
thrpiginét stlslorragsiiradl forhtheoapsemably o tHahwitpbahdBe TAB bidlantiyre re-

ﬂB%H%@I&%g%Q@Q dhepaeldss.Ralls3011Q the1Paliagem g BRALIRESRS by

this step. Solder flux is applied to the balls that need to be attached to the

RIS TRB" SR DM 0ASSI a s thERAton &t 15 BaFsagh tHisBer- which
congskaaie phreaoppeasstiabifgicohtie tapedied backatder balls 30 are re-
flowed b lying heat to the package; excess flux is clegned from the
cond L B B LEn AT o e e BRAHE dA A 8 i
pf_ch@eﬁctbadﬁ@ag@ isudbgdvaddsticsadaidhr @cﬂmplemlthgem@neig@efaas'sem ilindjethean
rd MR/ eI RAGED PREKRARu I SRR RPPIS AR ANALIRRORIQCEER Blocess starts

encapsulating TAB grid array packages, a . S .
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
indicated of inserting the die to the back of the cavity with die attach epoxy, curing the
thermally conductive adhesive in the cavity of the heat spreader, bonding the copper traces on

the tape (for wire bonds) and encapsulating the die in the cavity of the stiffener and curing the
10



process that has so far been addressed for a single package 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 sﬁijfgrﬁg[@t%%
the surface of a carrier strip, with each of the stiffeners having an opening. A

cROMipEY Rl RIRSETRS (BRR: BAENPIGRENQRENERM dRr QRBRHNEBEhdIDalb3dehe
available. These singulated tape frames are typically provided in reel or panel

TigpRs Wi ATRIERYHRE) e b PeatlflrraAts R 157 WSPIREEH td M RiLAE made
ustiffenesmposichfrasial conaing hondingahdsdoticonndefing deerhGodid B3226:2.
ARIobe cpntained within the, stiffener,. sqlder ball hondin %g’ea 1S ANy idual, units
interconnecting lines (Conductive traces) that connect the die bonding pads
byvitmthéngdldertibal o fidinghpaasicE sichy frame is connected to a stiffener

usingadRReRIBesHEHIA IS Madeeftbarmasele £ theIMORRSHEERRN RN G he
that can withstand temperatures of above 300 degrees C. The, encaisulation

Tomneatkagse FabdinpitBl ELing 18 dEm RO Pt LSy Cep Sad gpgler the
findicatedigf. insersnghthe. diade sppebaakesf sheheavityewithdieathdt epaxg) are
curing the .thermally,conductive adhesive in the cavity of the heat.s er, .
B et Lt B B e LIRS i
beindiniethin packege/inyrofativecstiffethighdnditiaring ithéat h@donagueireog the IC die
aRNGaRsHatingmatesiaind hesoldseoallsaig theh Altaghed 1R e Gl ues.

bond pads of the frames usirrw‘rg| a re-flow procedure. The solder balls that are

Thisels GROP tHe FiRehtidRcabenhatie-sudthg™d doniboshe mateitartanelgshibithe
chimdaas, anchsiledalley inythetatio wpe3Ba2is Alier the seldenbalischavaly be

been at cHe the stiffeners can arated into individual units F :
A L e B R0 AR R R e e
spreader bethgetly itamger|dza Bendingyandwirt fbordiyuT He MaiBoackage tioatied

cRRASTRMRIRALS NGNS BORE m&eGQWGk@%§c@F5éJ%%%QS WRHGE eI @{\QpHg, ¢
Figs. 7 through 13. The copper traces of the center layer 24 of the tape 20
tapfe? & ghABEEE AU By canGB iRt gtnPRbiRes, S firedioheaddBmuliongt! 4.
THie dietQdnacaite 40ngioghespackage arsangeineniisisligidthn differgntsinthe
. that the contact points of the IC die are cannected to traces of the cent
R SR B0 i W i e e EER e g o
HEaFFShefb_@madhreé/aOaand 212 émsr_]@mm bs appﬁeﬁaf@r tihetheoviiEsoon1dfis
e8I it RGN ARl iRRR AQuppS Cls ARG RINIES AR QNI be

accommodated if the opening in the tape 20 that overlies the openir‘}c})@%f the
cavity i tPregsent gsremblngsiightn hanget THyp erekagt iy e Strreined, using

Fi84re didoiighiaates a wire bonded connection between a contact point on IC

die 1(121%9 &hs g\gg Rg\[v%%%agg QHJI{Q ggaicr}léﬁ){grthzeél hce):];t 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
18. The epoxy layer 18 is cured after the IC die 10 has been inserted into cavity 46. The
opening 44 between the sides of IC die 10 and the stiffener 14 is at this time vacant and will

be filled during a subsequent processing step.
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tape 20. A direct connection 42 can also be made between the IC die 10 and
the stiffener 14. This direct connection 42 typically is a ground connection.

As is shown in Fig. 8, the interconnect traces of layer 24 are, by vistye of . 5406
their being attached directly to the stiffener by means of the adhesive layer

22, figgly §PR,HQ&1§‘_11W e SYrtace ‘ﬁﬂ?cﬁiiﬁfl@?@ Zﬁi&isl(ﬁﬁktﬂlﬁhﬁét&]? by wire
necessary mechanical support for the wire bonding operation. The process of
bardisgnBAngtoRiFe HERUAY PAE paKagRsis il eXpraithb & UxRicr Rigssignal
cohneugh i1 ignd shews howh &Briape Sthiscapiciahed de titediesd sprieaddfener

| szL{Sinl Epeaagguen?\é%nllla%gr n22 of tape 20. Tape 20 contains, as has
p’revn%pus?y%eén indicated, the adhesive layer 22, the layer 24 of copper
trace&iforithehinte feon tecthdioviiksotiesdpe Lo mad theldoigiepmpasikd [emtarial
aﬁﬁieﬁ% é%k@é%@ol@)f%&ggd%cﬁﬂﬁﬁﬁﬁ@&%r@%ﬁ | %%Qﬁéa{?ﬁ@ﬂi@ﬁt%léﬁﬂst%ﬂﬁst
eat sPread_er 14. Cavity 46 is at this time provided in the heat spreader 14.
beRplah aHINS 135 By 1oLk alfy doriduuthese soxs IR IsitEHSvePe
inkenidifinguiofate wficavinp it dHENGifie Ol dsnattasipednol iher heat spaaddrchdd
Y. means of this layer 168 '[he e oxl)(nlayer 18 is cured after the IC die 10
after 1 ked dt th trme.

as 8%n0r|1nasnedrfglél_|n% cavity 25 he opening 44 between the sides of IC die

10 arfdgh&3stifferreihd 4tiochmpig tfribovedden badd WAl thie fiflsdsdusindpretical to the
pRUNSRAVRIK REARASSING SR 1A AR AHIUSIRPOG Figla L SHRVSIBRWAD Beed any

contactpgomt.s on the IC the 10 are connected, by wire bonding, to the copper
fyrhen e 18y BitR8E20. Bond wire 40 is typically a signal connector

while sl twite14 Zinyhicth gRiokaet avatitadk RdRinos theyvtendie: Lodadhgoints of
stiffengr .14, is typically a ground connection. Fig. 12 ws how.the IC the ..
G BT g SR i e st el LT by e fipaine
rqqioldingptersuarensrid the ibeding fomieigpthetenchpshitationel apesuditaeegemely
fiE@ peted taatdhindaxer 0 ehamy. SHIRUBRR R I Guiiend bl YR SRERIEN rger

bond wires. The ink markings of the unit are applied. The final molding
PReMBBrRITSsSr 11855 PsdeassItrrdifed camersfaeanshy ard RRdHTSrKErs AtitReised
dsamehimeird igpnlithghperatibe ataahroenicofliie spldsithallk @Onthistpraeasteuit

istidentical to the previou 'Xhi}‘%h ig ted process of attaching thg. older alla
conii lél‘atlont resu],[tu}é)m %1m1 ldg the L%’ ~CN recluenc range , Qv \% {C WIre oon ed
and does thererore not need’any her explanation &t this point. For

peckireeneip timaigsidch packages, where the distance between the contact points

of tha frodish iV SRV niRS RRef LeAfRoRding. RARKRISS IR REURE YLk ific
Wire bonding

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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requires better access to the bonding contact points and is therefore not

suited to extremely fine pitch connections. Wire bonding is therefore typically

used for packages with larger pitch interconnects, these packageﬁtgﬂgugg e

more expensive to produce. The wire used during the wire bonding operation
valgei intreddges larger parasitic elements into the circuit configuration

resulting in limiting the high-end frequency range over which wire bonded

packages canpheusethr plitladgla thainwentowhadthikerdepdsibged and

|Ilustr ed Wlt %fgence |f|c illustrative embodiments thereof, it is not

|nten d that e invention mli)ted0 {othosE illustrative embodiments.

Those skilledin th@farﬁttmll%%@mé)fmlat&mkwmland modifications can

be made W'EHS’Ut @&%Gfﬂ%f@éﬂt&?%%’fﬁ%@ﬂ‘n@@o@é?”ﬁ'@%oﬁdé&hﬁi@é@[ﬁ addition
intended to include within the invention all such variations and modifications

which fall within 8} orHeH4ppatiaatclaims and equivalents thereof.
12 24 Augusiti2006 tMébak isppbaimb&d igink A prckingaviorapackaging an

Integ ed Clr%[lt delrebr mp! rising: (a) a TAB tape, said TAB tape comprising:

(1) af t or fower ayer bein asoelrder mask; (i) a second or center layer
havin@)coppeltititetoemnyreloy trdoe stinchinditiod Ifodatingid¢endertive pads; and

(i) a tijird of YRBRY E%M@glp@lﬁ‘%laf@f?aﬁa%%%%%@ evgE ((R)ia stiffener puheat
spreader; (c) a first adhesiv er for attachln(]; said IC die to said stiffener;

(€) & Sbcond BHFEENA R oH RSB Tt e e Bihee

a plurality oﬁls@idarsbﬁu&amaﬂsmgtﬁﬁﬂga&me gﬁeugldmgamiéi@bﬁmﬂng in said

having an (%x gnsmn sai S|on erted t rou[gh a select

opening in sai rcsotnds%rclzon (ﬁﬁlrd ayer ot Shid TAB TAPe Hhe cosrt1 gec |er¥g

said stiffenef,2 plhe @ﬁﬁnoi claideln VRSB s/ lower daver }ﬁaéksﬁ%?rfor
mask layer for estab ishing conductive interconnects between said TAB fape

el SHRE AORANE) Bt SURIINISAIS PEBIREHSIG: TR IS et date ﬂ%%ﬁ’eﬁfnﬁ)lder
biakiosepiamef said IC die; an array of openings aligned with conductive pads
of the c nter layer o t e TAB t e inggﬂerebysgig%hdgetween said conductive

pads |s“‘ba% i about 1°and 2 mm, o
an array of openings aligned W1th conductive pads of the center layer of the TAB tape,
whereby a pitch between said conductive pads is between about 1 and 2 mm,
whereby furthermore a diameter of each conductive pad is between about 0.5
and 1.0 mm; and
a selected opening in said array of openings for insertion of said extension of said at

least one grounding solder ball there-through which aligns with a matching

selected opening in the center and the upper layer of the TAB tape.

3. The package of claim 1, said center layer comprising:

a relatively large second opening for insertion of said IC die, said relatively large
second opening being aligned with a relatively large first opening in said
bottom layer;

copper traces with conductive pads, said copper traces forming metal interconnect
lines using TAB inner lead bonding connections between free standing ends
protruding into said relatively second large opening and an array of conductive
pads of said IC die, whereby said conductive pads of said copper traces align

with an array of openings in said lower layer of said TAB tape; and
13



whereby furthermore a diameter of each conductive pad is between about 0.5
and 1.0 mm; and a selected opening in said array of openings for insertion of
sa}ld extgnsmn of sa_ud at least one grqundmg solder ball there-thrgyg{}g\g@g@%
aligns with a matching selected opening in the center and the upper layer of

the TAR faR& hehhe RAGkaGERT Haum LSRR SenIalday Rh GURPHRINIiRs solder
relatively large second opening for insertion of said IC the, said relatively

large secordbiBErinErerahy AR GAUGT AR 3SR PSIRCAI RIS i Lower
said bottomidayerd eppgpesteaces with conductive pads, said copper traces
forming metal interconnect lines using TAB inner lead bonding connections
betwéen freEhstpandiray ehelsimprotrudipepintdaseidrarniredy second large

opening.aidan @f%@yseé&l‘a%‘ﬁﬂ\@ hefiseAiRic IGidige Wherehy Raldvely large
conductive pads of said copper traces align with an array of gpenings in sai

lower layer $°€afH AN RE el ig8ed Mot SEBHHYY d L8R Hish Ysaifiad Torid

insertion of bawd@xieasion of said at least one grounding solder ball

there-through which aligns wjth a matching selected opgning in said lower
B
a relatively largreuseondopening fomiresticiorpeivsaidskd thigsrepndads|btivend an

Iarge Secora?rgp@ﬁéegdha@mg 6&&%%"@&@,@%&' Q@_J%&Qﬁ%@@zﬂi%f said
said bottom layer; copper traces with conductive pads, said copper traces

forming metRRREFASHMBIAEN KR UMW BEHBR et dtigraserlad TAB

said interconpecidines and an array of conductive pads of said IC die,

whereby said conductive. pads of said . copper traces align with an arrgy of
i e R e S
insertion of baidhextehsioghoflaithbgte astionegrbinditlgossldeenballin said lower
there-througfj whigh @ligns with a matching selected opening in said lower

and said upper layer. 5. The package of claim 1 wherein said upper layer is

an adhesiverlayercfognisicl aminteHaem RelnvgsrSaid AL tape anrd Saidforming
ar? qlflft%ﬁg(r:étpeeta?e% %ﬁtﬁdf'/&']? t%l%!:dalc'?\ I§D’a1tg Fs)telf{%ner, thereby attaching said TAB tape to
said stiffener, comprising:

a relatively large third opening for insertion of said IC die, said relatively large third
opening being aligned with a relatively large second opening in said center
layer; and

a selected opening for insertion of said extension of said at least one grounding solder
ball there-through which aligns with a matching selected opening in said lower

and said center layer.

6. The package of claim 1, said stiffener comprising a cavity for mounting said
IC die, said cavity being aligned with a relatively large opening 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.

7. The package of claim 1 wherein said plurality of solder balls is aligned with

openings in said solder mask, said solder balls being inserted into said solder mask, further
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said stiffener, comprising: a relatively large third opening for insertion of said
IC die, said relatively large third opening being aligned with a relatively large
sepond opening in sgld center layer; and a selected opening for @@%rﬁmtgo%
said extension of said at least one grounding solder ball there-through which
nAlGNSUthigaMatehing 2 lﬁgéﬁ@cQB%BHQuﬁlﬁé‘Wa&Wﬁ{ AL SRl GSAtEF laueTRAB
6. The package of claim 1, said stiffener comprising a cavity for mounting
%5id IC the, said cavity being aligned with a relatively large opening in said
TAB tape, said sti fenerF ving an electrically conductive surface such that
soldes bal 1S Ah BloCh A, oML e Sk e SehiFE R 2 115
swhideup petasiiiy inaitd e tenanthidadhbotto Faykiykeis g oftBetia X Bordystive Tber.
package of claim 1 wherein said plurality of solder balls is aligned with
openihgs in SKiPORRET thask AP 4dIaRBAIRTBRSING IRErRern B Sdry S6ftrn
sideaskfdeodoe kaldiC4liA uaiisiiad 060G makire:Bjaatilicdhgantaciriifiaetagtrigally die
and nguctive, rg‘r%eﬁa%é‘ Saud.canter l%ﬁc?er ﬁét%v%'éjn.gé 1@%‘&; 8 d NS PAABISRN saia
claim 1, said first adhesive layer attaching said die to a top suriace of a
savitypihesaid lstiffiebrang selie: o bsivedegterelseinng a thermally conductive
layer. 9. The package of claim 1, said second adhesive layer being injected
betwedn sidBeRATkEEsobCR I irdE SoMtifEeTORRBreby including a
lower urfacg, of sid,IC e, and an, area where Inferconnsels ate Madsin, i
between said T1C die and said TAB tape,pgal écond adhesive aye?%eln a
cl¢verigrd isrcona sodvespoly el o sSERElgdtkage of claim 1, the stiffener
comprising copper. 11. The package of claim 1, said upper layer of said TAB

tape $dpporitigresldeeiebsivan thatdsit whidl vgrtepaapsripraktdopan ¢aper and
uper hgepackage pABlabpelbadelatively Inrger apaning dpsaid loWeceamter said
d upper Jayer of said TAR tape being slightly larger than an openjng of a .
e e e N
Iigeguadl €ormectiondetiderat. Integrated Circuit die and said stiffener. 15
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