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CH P SCALEwRfbdnssty D ARRAY - FOR INTEGRATEDré&ﬁﬁ%&ﬂgwg
PACKAGE BACKGROUND OF THE INVENTICN : Field of the

| nventi on This inventi e egrat ed

circuit packaging, and nore spe@? %cggééﬁt ?k&% ggauﬂgarrays In
particular, this invention rerokesNtRGRATED chgnusqabgdmﬂdggﬁld array
design enploying a flex tape - having a nonpol yner support structure.

2.- Description of the Related Art The demand for a reduction in
size and an i THYP lﬁ;ﬁlﬁ?’# 0 of electronic conponents has
driven th§£&E§399#§ f%nproduce sna(?er'and nore conpl ex I nt egrated
circuits 61 Cs). These sanme trends have forced | C packages to have
smal [ er footprints, higher | ead counts and better electrical and

t hermal 20 perforﬁanceFlehﬁ aheheynyempion hese | C packages are al so
required to nmeet aggemt gdy (?‘?Jﬁl%tﬁ "Hdrasdandddeally o mtxygkate%ductlon n
devi ce sizes and correspon increase In ciTdurt ¢o exity,

i ntegrated ciecgaenit Dapa@magés &Hsimmmnr%RBQtheaélsnablbalﬂogmphints 25
hi gher lead c and ;hj i : r.f or mance.

t he sane t|negyggﬁegraggd%%?ﬁg?qigf’cﬁé&igggég§ﬁggélg%l?g§U|?eg%to neet .
accept ed wel i abipi sgale bstldndarids.array de51¢mjémgloﬂlagrayf@B@Aﬁap@ckages
wer e devel oped_to_30_neet _the de nd for e ted circuit packages having
hi gher {ead c Bht8%Rqd "SR H %ﬁ %\ * package is typically a

square package with tern1na|s
2. Description of the Related Art

The demand for a reduction in size and an increase

15 in sophistication of electronic components has driven
the industry to preduce'smaller and more complex
integrated circuits (ICs). These same trends have
forced IC packages to have smaller footprints, higher
lead counts and better electrical.and thermal

20 performance. At the same time, these IC packages are
also required to meet accepted reliability standards.

With reduction in device sizes and corresponding
increase in circuit complexity, integrated circuit
packages are required to have smaller footprints,

25 hlgher lead counts and higher electrical and thermal
-performance. At_the same time, 1ntegrated circuit
packagee are also required to meet accepted.rellabllity
standards. ' R _ '

Ball grid array (BGA) packages were developed to

30 meet the demand for integrated circuit packages having
higher lead counts and smaller footprints. A BGA
paékage is'typically a square paékage with terminalsL
normally in the form of an- array of 'solder balls,
protrudlng from the bottom of the package These

35 terminals are de51gned to be mounted onto a plurallty



normally in the formof an array of sol der bal | S, o protruding fromthe-
bottom of the package. These 35 termnals are designed to . ont o
a pluralityWO92534 9g/ 25303 - - it
PCT/ US97/ 05489 of - bondi ng pads ‘| ocated on the surface of a printed
circuit board eECBpngdngt Padssdiqaiiad Qibstratrgerface of appeipted, BGA

packages have heen,laDEGALT BEHING: otifed A ButboIRLEHs bpagkng ( TAB)

process and fl exi circuitry (sonetimes referred to as TAB tape) which
typically consists 8ecengier, BGceachnges haveorgeni febricatedsnsing.

El ectricall ti I ) id f-
the TaB tape. npebe Sisdiffad Bonting (1A "HEG0.PR ART SLeRPRISC! 24 10

(TB&®). In a EBﬁéudesiygr(,sdme:imias_cmetﬁre,mmdtm aspBAB tapes whadb yvhi ch
are connected %gﬁgngTyc%%%gs%& dqtlfﬁecro 'éPrP}‘QQeQ”X%% Egg?cgas{??{t“l%ggal

met hods such a conpression bondrng chi ps.
| f the cir gubktyaite .pEasedriaaldot eaidiest bfet heatlapeay1be el ectrically

conducting vias nmay extend through th . ,tape_from | ayer of,cifcuitry
to another.  laminateg, o fne ik?:%ttei'f HILS cHE a hﬁofgngég%rec%Piﬁﬁi c
conponents (cebkhl deskRNas dnodordly eSfe POGEISo as aeltgpe, BEXEN BGA
packages are sonetines too | e.. 20 . Consequent | sol der bunps are

ar , N
someti mes WepodTBEA) - I& PedHGP SR 9ve "stEﬁf%’c’éZBf*tﬁﬁ P FPeeFfPENd used

for att achggat 1 ds"eREB (HUTESHesed@r#80at SeRScEhagtor aiehip
attach or flip chip). However, there are a nunber of probl ens

associ at ed wi t khepughagmyosdh thy canvenelonal febleds ofueh 38 Wékebal | s

requires a “U”’B‘éhg% 05t mocomAEESTors EPsdi g, ad8i £10P. chipks typically
necessary to depdsit a polynmer underfill beneath a die to achieve
accept abl e rel thei citguiitity fis pragentatendrth aiges of theghtapgnderfil |

I's requiref to.heducs LA ASSg vias may extend through the

| tape from one layer of ciréuitry to another.

For some applications such as portable electronic
components (cellular phpnes; disk drives, pagers,
etc.), even BGA packages are sometiﬁes too large.

20 Coﬁsequently, solder bumps are sometimes deposited
directly onto the surface of an IC itself and used for
attachment to the PCB (commonly referred to as direct
chip attach or flip-chip). However, there are a number -
of problems associated with this approach. First, the

25 deposition of solder balls requires a number of costly
procesé steps. In addition, it is typically necessary
to deposit a polymer'uhderfiil beneath a die to achieve
écceptéblelréliability with flip chip attach to a PCB.
This underfill is reéuired to reduce thermal stress

" 30 which is caused by the loﬁ thermal expansion of a die

'relative ﬁo the typically mﬁch'highe; expansion of ‘a
PCB ("thermal mismatch‘stréés"). Deposition of this-
underfill is:é costly process which eliminates the
ability to rework the;céméoneﬁt.'Consequehtly, if any

. 35 defects are found, a valuable PCB must be thrown out:

2-



30 whicch is caused by the | ow thernal expénsi on of adie  relative to
the typical | yaidssbd gher expansion of a PCB ("thermal m sparmisy7/05489
stress"). Deposition of this underfill is a costly process which

elimnates the abi bht ¥ ahe ekGWtHh et £ FHNE U e SAUNSEHUEDN pYehi b any 35
defects are found, a valuable PCB nust be thrown out.

-2- WO 98/ 2B8O0Bessing, another class of BGA packages fixye)DFLD5489
To address concer l,at e TR I A [ ' ' | ass
aévégégﬁh. Q'g\g\?ell&laéf %.BQSA paﬂ%@%@%e aPQEQEE'eﬁ

of BGA packages have ope I's class package may be
referred t 0 atocaashiepchdpl schdlel bgulild grirdhamray @hip chbp escdlepackage

(CSP). Chip scaleg ckag: re s alle b se the total,package
size is sinilér o?aﬁg?gﬁugﬁsg)' IgPél'% a%?tﬂ%§¥§§§f()g%ré9|%?+¥%§|f. In a
chip scale pabkagasestheetohalll paekaigenlssi zy e 4 yimialdy ol sposeriuch

under neat h a sem ¢conduct die .in qQrder tq.re e 10 ac e size. n
exanpl e of a CSP +8Tg®pr gg‘ﬁ& Ene s&é\?elodi) aog&géé'sﬁﬁftar}a’gda ﬂ%wg&i
Thi's product paBrbgks eblaeh! ®uilll aexiMicitills Witd tyEiddl Lpn@l spoked

el astonmer | ayer (or el astopmer pad), between the die and ‘'the ¢gircuit.
This el astoneric WBABERSEERsAsFeMdcopuctay] Wie Iidrdes stQuERduEesi | i cone

and i s typicably packaBaUkiZel Mone WWXaiel M RUIIAESE Hfa thEc@hast OMEr is
to obtain suitable reliability by mnimzing thernal m'smat ch stress

between the di e afgveherpdpby TRSFERMEalled cdHGRY BSdehsi TRl anBEpaprFE
material .. 20 cofbt BRUaR FCUr FgRL 18P 8GRI PACKATE &St INSoRbi hnt

| mproved board space utilization and ease of surface mount assenbly,
t hese products suelaptpmem daierbdorofelastaomst tRashi Rptvwesn sthej dipsanfdt en

difficult to,findtﬁe circuit. This elastomeric member consists of

15 polymer materials such as silicone and is typically
about 5-7 mils thick:. One purpose of the elastomer is
to obtain suitable reliability by minimizing thermal
mismatch stress between the die and the PCB without the
need for expensive underfill material.

20 ' Although current chip scale package désigné offer
improved board space utilization and ease of surface
mount assembly, these products suffer from a number of
shortcomings. First, it is often difficult to find a
suitable elastomer material which meets industry

25 requirements of low moisture absorption, low:
outgassing, and the ability to withstand cleaning
solvents commonly used in the industry. For example,
silicone is known, to breakdown with some typically used
cleaning solvents, -and polymer materials in general

30 tend to absorb and outgas moisture. If moisture
absorption is too. high; rapid outgassing of this
moisture at reflow temperatures will cause voids to
form at component interfaces and even bursting of the
package. For example, moisture may release from

s polymer materials in a tape and become.trapped within

the die attachment adhesive. Voids may then be formed
3- :



suitabl e el astomer material which neets industry 25" requirenents -of |ow’
noi st ure absakﬂthgP | ow outgassing, and the ability to w sdywusyrs4se
cl eaning - solvent's conmmonly used in the industry. For exanple,

sil'icone is kno " i 1, h PL G u . I i ng

sol vents, and p\glqilﬁrréé} bérr%?%??ﬁ%ﬁ\%é\ 8%%%}23?:)538%@%%}]‘13 t%lg&élggogag)agﬁa; out gas
moi sture. |f noiatsembly hedtbngt oparatiens, hkybicadpivd cawsdass iampakindi s
noi sture at reflaq e res. W ca I f t _conmponent

i nterfaces and ev‘?ﬁ\é}(hé b%%j(g%‘%% gglmg"' Eég‘é‘ég%g?‘ Egr S@)?grr%lrog],d%rrg}agt%ee may
rel ease from 35 patyieulanlpraahsei duzihgpeedibdwbatdaehmeatpad \& tHOM

Eg? die atbzfgg?gg3gghQ£ﬁg€he¥bégénﬁ?Xcgg%ncgglagag%dwith qaéﬁ'5§§9fb5489
when this trappepd®isdell @eexpradssduhengrbeasd for aszawhlivnghadd ng
operations, typicall g/t causing crac ackag‘Fl failure. Formation

[ n and
of such voids may omex, f iEE?aE#? aEﬁP@'dngﬁng PSRNt to a

PCB. 5 Angighiesyd ons f £63p1 crhahliepugcyi thagkiohesCa@s onterckage
designs is the process for_attac mg-,the el astonmer_ to the flex tape.
One net hod commoritRdividead| pikesi ¢hibeppERtARY Pr&bedeiad0dTEs &It o

i ndi vi dual Sh&esﬁﬂﬁﬂéiﬁﬁoéh?quEF?8ﬁyh8¥ok¥§io%863%§ 30 cyuRled Nt iThg & el d
polymer followed by a cure. In either case, it i's difficult to neet
the tight tol eraase, itrigudifficuitatesmegpptheatight tetlemsdcies
concern s pqg&ggﬁr SS. bsak o&FSP i bt A 4
critical that the pac a%%%?gt%eggﬁ(gg%¥§%§?%?)&)s bg%?Sangysez{t h%é)r?ca rélutlsl
ml to ensure thaacikagsoftetndasls In acbypacalt REPPEBsdgon rdf lisw. This

oo o oL ) ORI YaRAobectaths cuiaRlatg i sof

15 less than about 1 mil to ensure that all solder balls
contact the PCB upon reflow. This level of flatness or
coplanarity may be difficult to achieve with soft
polymer and elastomer materials commonly used.
Finally, if a die is not adequately isolated from other

20 parts of a package, premature failure of solder ball
joints may occur due to. thermal stress generated
between an assembled die and a substrate, such‘as a
circuit board.

It is oftén desired to handle IC packages in strip-

25 format since a great deal of equipment. currently exists
for_handliﬁg.this configuration. For example, lead
frames for quad flat_packs-have typically been _
processed-in.strips of four to eight units. ,Plastic
BGA packages and some TBGA packages have also been

30 produced in.strip format for easy handling through-the
assembly process. Such strips are loaded into
magazines which are used to feed assembly equipment for
die attach,.wire bonding, overmolding/encapsulating,
solder ball attach, and other processing steps. .

35 Although some assemblers may desire to.perform these

processes in a reel to reel fashion, many may prefer:
. _4-



Finally, if-a die is not adequately isolated fron1otﬁer 20 parts of a
package, pregrydgpRadsai | ure of sol der bal | Joints may occurpOIvegsy 05489
t hermal stress generated bet ween an assenbl ed die and a substrate, such

as a circuit éﬁ@”&%nventlonallstk? Ogbﬁﬁa@esl@%%é#éﬂ“ﬂgﬂﬁkééif@ﬁéfges

in strip 25 format since a great equi pment curreéntly exi Sts
for handl i ng tm5£$Rw¢¢§ug@§|@mplGELnGxahpBQOMBGa@adS haqknﬁuﬁfucqmnu flat

packs have typicallys beep cor BEEGERPEHRLD SUELRS ALAALIG S g N LS.

Plastic BGA packages ackag &5 have roduced
in strip format fvmtlw:sy daamelladglthonaghsbherce ofascsepinilytmr odass. Such

strips are Ioaded |nt nag wh r sed, ta feed assenbly
equi pnent for?® %?taEﬂe gﬁ$gﬁgénd#ﬁgRg ?g%ho Eﬂé?bﬁ?ﬁggﬁX%I?rEFtal
sol der ball att ath:azﬁélda@lﬁéEédptOCEhél ogtetrepsige3®f A tdraugh csﬁ)l”ghrts to

assenbl ers may desjye to P rfgrmthese processr%s inar to |eel
fashi on, many naya QY o 1 ormat processing e use p such mes

98/ 25303 is not convenient and adds toP€HeUSIHA5485t of 4he
conventional strip format. However, conventional CSP desi gns_enpl oyi ng

el astormer pads | R¥CIFE|eeepuse it igrgrayesotheomramliesidly and Numheh:

processing ‘Méf“%6m§8ﬁ@n@§dlﬁ'QnéhpéoﬁE%%e%%lwéﬁdgéﬂgnFqHs welEX28pl e,
t he TESSERA "NICRO BGA" de3|3n enpl oys” a et al frane adhered to the
outer edge of a SteUPLEES pad gt;gnal SERPEwWtSt At achr md FreREsi the The

use of such franeﬁrames'éuPPﬁ?CBPMSQEEQB gand gy %@%ﬂ&lé'“%ﬂﬁﬂ&ﬂ KOSt r

product because it 1ncreases the conplexity and nunber of conpon ts I n
a tape processi ngfenmigrprageseingabas typégaildys begdi tisethlf®t eps to

gﬁf“:h a”df rem"’elﬁ@é rated' ﬁ El:'.r %H?F%gﬁgzsﬂg 50}%&%‘}&9 s@gough
p or mat proc SSI ng ypl al'ly use
15 format chip scale package design current exists.

In other CSP designs, elastomer pads have been
directly laminated to circuitry and semiconductor dies
without using layers of adhesive in an effort to |
eliminate void formation in adhesive layers. However,

20 these designs still may suffer from thermal stress
problems and do not possess sufficient rlgldlty for
strip format processing. _ _

. In still other CSP designs, such as the TEXAS -
INSTRUMENTS "MICRO STAR BGA," an IC is adhered directly
25 to the surface of a flex circuit without a polymer or
. elastomer pad. This structure does not decouple the die
from the PCB, consequently,uan.eﬁpensiye undeffill
mateiial is required to achieve the required _
reliability in the solder joints: In addition, it has

30 .been found that moisture from pblymer materials
employed in this design outgasses during curing of. the
‘die attach.adhesiﬁe,_eausipg voids in the adhesive.

Consequently, a_need exists for a low cost and
solvent resistant chip scale package which has

3s sufficient coplanarity, and which does not suffer from _

moisture and thermal stress related problems. A need
-5.



integrated circuit packaging, no convenient strip 15 format - ‘chip scale

package desi g’ﬂ) %ﬁsgo(ént exi sts. I'n other CSP designs, Iﬁ%}égﬁgﬁfagjgg

pads have be irectly laminated to circuitry and seni con di es

i t hout using | aye of adhe e in an effort m nat e
rgrnagiozszngadhé%ig% ?§§§F§S%éﬁmévgglpzﬁcaiﬁe§8c§8§|gHb%ﬁhIWaQII suf f er

fromthermal stresgsily pf@ahega gﬁdsdglPoEo@mgtess sufficient rigidity for
strip format processing. In sti ot her CSP designs, such as the

TEXAS | NSTRUVENTS "M CRO STAR BGA," an IC is adhered directly 25 +to
the surface of a flex circuit wthout a polynmer or el astonmer pad. This
structure does not decouple the die fromthe PCB, consequently, an
expensi ve undérfi$TMMARY /QF cTHE| INVENREONr ed t o achi eve the required
reliability in the solder joints.” In addition, it has 30 been found that
noi sture from polyner materials enpl oyed in this design outgasses

during curing of the The discdbbaghmadhea wad @@p&lrlaﬁu‘émr@ialtfé the chip
adhesi ve. Consequently, a need exists for | ow cost, and
sol vent resistantSEh9 %%éiegﬁéékéﬁéaﬁﬁlgﬁrhé§t95r3§&ﬂfFéFéNﬂtcoplanarlty,

and whi ch does nqiaspddehgtr omn bahitke AR b@eh@@h gl vifleAt1Rsy
probl ens. A need %a é g ese PP ¥ V\%i%8/125303

PCT/ US97/ 05489, cos| aipxssaief ppckagrspthasl @fégékag@rm’e&n may be
easily produced 'fbfiébpli9§”§ﬁd which® £2MVRRY + &F p B e SNYRR)T! ON

'In the disclosed embodiments, a nonpolymer layer

or support structure is used between a semiconductor
die and accompanying circuitry. When employed as a

15 . support structure, a nonpolymer layer may be used to
provide a substantially rigid and planar surface, as
well as to separate or decouple the die from a
substrate, such as a printed circuit board (PCB). In a
typical embodiment, adhesive materials are also:

20 employed between a nonpolymer support structure and
adjacent components of a chip scale package assembly
for purposes of attachment and to further decouple a
die and substrate. By decoupling a die and substrate,
the nonpolymer support structure reduces thermal

25 stress. Because the support structure is nonpolymeric,
void creation between the support structure and a dié
is substantially eliminatéd. The nonpolymer support
structure also offers sufficient rigidity to allow
integrated circuit processing in strip formats. When:

30 employed as a layer that is thinner and less rigid than
a support structure layer, nonpolymer material acts to
substéntially eliminafe the_fprmation pf voids, among-
other things. _ )

In one aspect, this invention is a package for an -

3s integrated circuit including an intermediate circuit

-6~



The di scl.osed nmet hod and apparatus relate to chip " scale bal | grid' -
arrays for wér—&g’ggiogd circuit ~ packaging. These products rRyrs7/e848 tO.
provi de | ow chip scal e packages that offer inproved reliability
and which facilitate praocessing, In_the disclosed, embodi nents, a-
nonpol yner | ayer aVlW%f%ﬂuﬁﬁﬁébsﬂﬁlﬁ&?ﬁ%5+%a%séﬁg%£F&EE cﬁgsgﬁlc duct or

di e and acconpanyieag tCionlirdarpoliesr ehgyeycdawing fhrssuppdr sesbndict ure, a
nonpol yner | ayer be ysed t.0 provide a substantially rigidq and

pl anar surface, &§¢9eS- \_/\%e afts‘_rtsd: _sse’réﬁ & -‘bt?ed’éeﬁﬁﬁ?g“?ﬁexﬁyggf rém a
substrate, such agradHurdiad dduplidd bosr€hé PBtegkAtad cirtuBitGaland the
enbodi nent, adhesive nmaterjals are also 20 enp|oyed between a nonpol yner

support strudtur &e&edd sidgjjefcdite QPRRMLYRRT ot2¥eEnif SEaPEtHzaldde
assenbly for RUWRET Pt tanumidd fice t @i fonther decouple a die
and substrate. By decoupling a die and substrate, . the nonpol yner .
support structure redddeantdiemlaspech: riekss imgeabtient he supsshod of
structure i s nongql rjc | [ 3 JRpP . ure
and a die | "PORCRHING & packalfy fed bah! RCOGEABE I cRRDIELANIAY
structure al so other step iaf aroviding tantbnbeiopadiatei niggnated circuit

processing | 1 St LR WY Sun WISt P0yc SURLOVELL2E FolaXeroblakel s b nner

and less rigl ucture Tayer, nonpo r at erial acts
to subst ant i airdowieliing redt d ddut fareratémpobymeni isyeanbaging aotffierst

t hi ngs. - _l.n._one, _aspect, this inventjon. is,a package for an_35

I nt egrated circuﬁﬁaqnﬁqiﬁﬁéfiﬁ?ﬁrﬁ%ﬁ?ékﬁ%ﬁ% %??éﬁf?g €5%n integrated

- 6- WO 98/ 253@%it. This method also includes the step of

PCT/U897(05489 structurally coupling the second side of the nonpolymer

15 layer to the intermediate circuit. _

In another aspect, this invention is an electronic
package including a flexible tape having a patterned
conductive layer and at least one patterned dielectfic
layer. The package also includes at least one

200 nonpolymer support structure having first and second
sides. The first side of the support structure is
structurally coupled to the second side of the
conductive layer of the flexible tape.

In another aspect this invention is an electronic

25 package, including a patterned conductive laYer_having
first and second sides and an outer lateral boundary.
The conductive layer'is patterned to_forﬁ an |
electrically conductive-region héviné periphéral _
conductive features dispoéed around a circumference of

30 the outer lateral boundary for electrical connection to
a semiconductor device. .The package'élso'includés 5
patterned dielectric iaygr having first and second
sides and an outer lateral boundary with a smaller
circumference than the circﬁmference of the patterned

3 conductive layer. The dielectric layer is patterned to

form a plurality of openings extending through the
-7- )



having an array of electrical inter cohne_cts and at o | east one nonpol yner
| ayer havi ngWBi gognd second sides. The first side of thedipussoyiser
| ayer is struc%ural |y coupled to the integrated circuit, and the 5

second side of thg nonpolymer_layer js,s tupa ' led.tq the
i nternedi ate ci rccﬁlle?l.e&rymay n’ a%%?%e%g‘gépégt ,H‘iéhPEef‘%\%%t ?’c?ﬁ'nlgs a =
met hod of = forcomBiquypatkagerdoeiwe anseydaredatili culThel ddinsti isg.de oft he

steps of providi an_ internediate circuit 10 .ipcluding an_array, of

el egt ri caIO i nt er COMNSRAUG e afa%‘?f)ﬁ‘ai »g+agY ESSEP’SngeﬁB olsﬂ'?‘%?r Fayer
having a fT ih._rst tﬁ%idifewbwif@ldiweﬁtsucthaa:c tnéuplmagllieyaﬁfi rd:tp@gﬁlaigead
circuit. i s nethod al sp includes e step of _, tructura couplin
the second site of tHe® rfg‘rﬁ}o‘??/mc 1{Say?’éy%fgetBl%ﬂﬁeénf’é'ﬁheaitatﬁéaﬁtr E’tﬁqtg

I n anot her aspectof ttHe dTWE@HiQN 1§ On@hEELTONEEgion BECkAGE doeluediing a
flexible tape having a patterned conductive | ayer and at" | east one
patterned diel ecthd¥er, andge thafe PhekRgelBhesalepndustive deatugsins 20 -

nonpol ymer suppords s{HdIdKfud@ 01465t e20E6n8EH68P8nd thel deterThe Tirst
side of the support structure is structurally cougaed to the second

side of the - dkaundarwef djre dietertriexppmeerapeAlso provided diotther
aspect this jpve Hﬁkd&fé&ﬁeﬂéfﬁ“ oﬁég%]gﬁ&}fagﬁpghgﬁl E‘ﬂ&:ﬁ@t%r%athta%]%%ﬁ

conductive | ayer having rst“and s si des an outer latera
boundary. Thef igmatd land wedendrsidepat ardnkdvingf annedastic glosetluiscal |y

conductive regi O:%"I%\cl)ﬂ&tg 18?5:{ pggé%t]érhggggduﬁlg;g#g@t L88 gifs;‘l_%%ed ar ound

a circunference he out er undar or "el'ectrical connection
to a sen condupporidestinectuddel pagkagetarablyncbugdedato theatstesomsd

dielectric |ayer | NG first cond sid a r lateral
boundary with a ssrrgcr eOrqE éhesc?&gctsjh %f‘g%cléa}lﬁﬁh tﬁ%ec?ggggf g’rgél%cgfgfathe

patterned 3515 corducitdareliaty®r .devhee diel structurayky tsupattertoedhteo

forma plurality of QRPUNES S EN NS0 QHOP LiSport structure. The
semiconductor device includes a plurality of electrical
contact sites, with at least one of the contact sites
being electrically coupled to the peripheral conductive

20 features of the conductive layer. A plurality of

solder balls are disposed on the first side of the
dielectric layer, with each of the solder balls
positioned in one of the plurality of openings in the
dielectric layer and electrically connected to the

25 conductive region'of the conductive layer.

BRIEF DESCRIPTION OF THE DRAWINGS

30 FIG. 1 is a cross-sectional representation of a
conventional chip scale package design of the prior

art.



PCT/ USS7/ 05489 WO 98/ 25303 dielectric |ayer, mﬁiﬁ'each of the openings

being - COW(') 5g@sto receive a solder ball.. The first sidepefrrusorosdse.
conductive Iayer is Joined to the second side of - the dielectric |ayer
so that the plurality opsni gg ele i gned
with at |east part Ei tﬁeagl écf?,"gm Is;t?%?o(r?éluclt ?%/éér%egg%%%?éf 8‘%
conductive Iaymothandcsnvehauonbé pbnppm@mme(pnukage\deéﬁgmuoﬁsthe of
t he conductive | ayer extegd beyond t he outer boundary of the dielectric
menber. Al so pro substantially rigid nonpol ymer support
structure having flrst and second si des, and having an el astic nodul us
greater than about 1 | The first side of t he support structure is

structurally Eoupl ed t IFhe 35d8oftd CrossSsSEEtdrNAe RSRRARSNMAL 1R P Fhe
first side of a 1&1ﬁe§bsgadbskﬁag@e&b%€ig&§ a%crdtﬁlq{galﬂcy SRR i Pnb RE

second side of the nonpol ymer support structure. sem conduct or

devi ce includes a0%| thal digcépsedemethed and aﬁﬂﬁkﬁﬁu%4tes with at |east
one of the contact sites being electrically coupled to t he peri pher al
conductive 20 features of the conductive layer. A plurality of sol der
balls are di sposed on FE6. fBAsﬁSSaderobsbbectionﬁkﬂnﬁpréaeﬂtaﬂﬁonwah each
of the solder .balls oned in_one ofé# urall of S enings in

t he di el d8triTPEDSF SﬁapeFEB B PACKGIE0 TS QQFQ ing Lo RRicti ve

region of the conrgtisdbdimeh@y6f. the disclBBleld mMdtHdd RHONFa ddttu HRAW NGS
30 :FIG 1 is a cross-sectional representation of a conventi onal
chi p scal e package design of the prior - art.

FIG. 3B is a cross—-sectional representation of
another chip scale package design according to one

1S embodiment of the disclosed method and apparatus.

FIG. 3C is a cross-sectional répresentation-of
another chip scale package design according to one
embddiment of the disclosed method and apparatus.

20

FIG. 3D is a cross-sectional representation of-

another chip scale package design according to one

embodiment of the disclosed method and apparatus.

25 FIG. 4 is a cross—sectional representation
illustrating lamination of adhesive;layers to a thin
nonpolymer material according to one embodiment of the

disclosed method and apparatus

30 | FIG. 5 is. a top view of a sheet of nonpolymer -
material that has-beén.laminated with adhesive and
punched according to one embodiment of the disclosed

method and apparatus. _
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"FIG 2 is a cross-sectional representation of . .another con ;mg' hi p
"scal e packad¥0d8833383 of the - prior art. 5 FIG 3 g%ghhﬁ 8%

cross-sectional representation of a . chip_scale package deS|gn accordi ng
to one enbodi nent F3G -t rﬁeldi ﬁlfd&sd”rﬁé'f o Bl RppRehymsr sheet of

koo ost gn! oS WA 16 enboégﬁent %#Etﬁgoéggé 8bh égahﬁg and

package design according to one arsef ose

appar at us. embodike@t IF ithen dirsoslss st tneriadd r apd esppaastos. of
anot her chip scal e package design according to one 15 enbodi nent of the
di scl osed nmet hod and appar at us. FIG 3Cis a cross-sectional

represent ati gn of Famt e ichigd malﬁmod«ﬁgﬁzélemgpoam@fdsneetowne
enbodi nent of the disclosed nethod and appar at us. FIG 3Dis a

cross-sectional Fé&freSeitidh g @ttachaghdries Qﬁﬁ?ﬁ@c@}% paeRrgENgesPgn

according to oneype embodiment of the disclosed method and apparatus.

10 . FIG. 7 is a cross-sectional representation of a
chip scale package strip positioned in a fixture for
bonding according to one embodiment of the disclosed

method and apparatus.

15 FIG. 8 is a cross-—sectional representation of a
chip scale package strip positioned in a fixture during
overmolding according to one embodiment of the

disclosed method and apparatus.

20 FIG. 9 is a cross-sectional representation of a
chip scale package strip oriented die-side upwards on a
fixture for encapsulation according to one embodiment

of the disclosed method and apparatus.

25 FIG. 10 is a cross-sectional representation of a
completed chip scale package according to one

embodiment of the disclosed method and apparatus.

30 DESCRIPTION_ OF SPECIFIC EMBODIMENTS
FIG. 1 illustrates a conventional chip scale
package integrated circuit package deeign'having ah
elaétomer pad 10 placed between a semiconductor die 12
and two plece flex;ble circuit tape 18. The elastomer

35 pad 10 is often applled as part of a tape and may have
-10-



enbodi ment "of the disclosed nmethod and appar at us. ‘--25 | FIG 4is a
cross-sect|6%¥¥&¢§%gresentation illustrating | am nation of PGEIHSYH05489 ~
layers to a thin nonpol yner nmaterial according to one enbodi ment of the

discl osed method AN APPAA RIS 16 M adnesEVE 13ybe 24t GRS Plorm Sheet

of nonpol ymer eria een [am nated w th adhéesi ve and
punched accor di rgadlp side entdiwerppietet hapdi $5| ofsen empdonest and
appar at us. '

PCT/ US97/ 05489 although fare Raying HRpey; g %‘giteh%axgﬁggfn%?}/er%ﬁ'%eqe of
FIG 5 with | amysied figxosé rmethod, atwor dieget flexéble cdnwditnmdrapef the
di scl osed net hod and appar at us

nonpol ymer sheetl&fis atﬁ@e%'Wt%l%ﬁta??ﬁshgg Smér g’syb%ﬁh%%i\é’:egwfg‘fé%% (2??19
to one enbodjfeni,Ofudde 4 ssteeedertinaleandiapnaiptivally 10
FIG 7 is a cross-sectional representation of a chip scal e package
stri'p positionepakyimidg} utayesr20 and a patterned conductive layer
21. Alternatively, adhesive layers 16 and/or 24 may be
absent and elastomer pad 10 applied onto a tape 18,

10 such as by screen printing. Two piecé flexible tape 18
may be formed, for example, by plating or sputtering a
conductive metal layer 21 directly onto a dielectric
layer 20. Conductive layer 21 may be patterned by
selective plating or plate and etch methods.

15 Conductive léyer 21 is formed; for example, by
sputtering conductive metal directly onto dielectric
layer 20. Dielectric layer 20 is patterned with
openings (or vias) 22 for accepting solder balls {(or
bumps) 14 so that solder balls 14 make éiectrical

20 contact with patterned conductive layer 21.

As shown in_FIG. 1, adhesive layer 16 may deform
(or be compressed) between the patterned conductive
material of layer 21 and elastomer pad 10, while at the
same time filling spaces between elastomer pad 10 and

25 dielectric layer 10 in those areas where patterned
conductive material is not present. Fbr,e#amﬁle/
adhesive layer 16 may be a thickness of about 2 mils

. before deformation and be compressed to a thickness of
petween about 0.5 mil and about 1.5 mils between -

30 patterned conducti#e layer 21 and elastomer pad 10.
Semiconductor die 12 is attached to elastomer pad 10 by
adhesive layer 24; In thé chip séale package‘design
shown in FIG. 1, inner lead bonding is prOQided between

circuit leads 42 and die pads 44. Edges of the

-11-



bondi ng according to one enbodi nent of the discl osed met hod and

-appar at us.

FIG 8 is a cross-sectional represent at.ipggfrrGdo705489

! ?g 8/253 . L ) ) ! A
chip scal e package Strip positioned in a fixture during over nol di ng
according to one enbodi ment of the -disclgsed net hod_and .apparat us..
FIG 9is a crosss-*‘é‘élc??ﬁ‘é?t%p‘ﬁb%eﬁ?at-%BﬁES?lBg ggecﬁf’ﬁ%c:}le%%f g
strip oriented digr&dde spyossisapsuBated hixhueachpesutaatpay IHi¥h is
according to one enbodi nent of the disclosed nethod and appar at us.

FIG 10 is a croseniziretalitpnecgpaanshdansf dams 48conpl eted chip scale

oparatus. 30 pech HIF RPCECaPERR R ohiBSr ATk RIS R o
il lustrates as corER! i bhadladtpmerapad 10 packgpeécedilggaat ed astomert with
package desi gn havin

sem conduct or

el astomer 35 padddcdsp
-10- WD 98/ 25303

an, el ast oner . pad,. 10. pl.aced hetween a. :
o & & ively (188 ORI REC e AR D1 3 FlplovER G0  dsopage o
Dét erha@pphtegratepacti reliiz ttapm aod deay /jhii\tﬁ;s -
- PCT/'US97/ 05489

adhesi ve | ayer 16%2fR| &RIMasPYR PRyBFNOE §PBFbEEHS0AD 2 B&LF™ANEC A two
prece tape Is FﬁthB@@@|9H€dstress on thé solder joint and increase '

10

Is

20

30

3s

circuit reliability over periods of thermal cycling.
However, in conventional chip scale package designs -
such as that shdwn in FIG. 1, selection of a suitable
elastomer is often difficult. This is because it is
difficult to find elastomer materials which meet the
stringeht requirements of iﬁtegrated circuit packaging.
Moreover, processes for attaching elastomer pads to
other circuit components are typically rife with
challenges, such as achieving accurate placement or
dealing with tﬁe typicdl messiness of screen printing
and curing. Typical elastomer materials utilized
include silicone based materials and low modulus
epoxies._ .

FIG. 2 shows another conventional chip scale
package integrated'circuit design using three layer
flexible circuit tape and “punched” vias. In FIG. 2, a
relatively thick,dielect;ié layer 220 is bonded to a
patterned conductive circuit layer 216 using an
adhesive layer 217 to form a three layer tape. A
relatively thick polymer covercoat layer 2;1 is

deposited directly onto three layer tape 218 and

'attachgd to semiconductor die 212 with adhesive layer

224. Covercoat layer 211 is typically a polymeric
material having a.thinnér cross section (around 1 mil),
but higher modulus than the elastomer pad 10 of FIG. 1.

Typically, covercoat 211 is an epoxy based material.
-12-
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al though tape having three or nore |layers may al so be used. In one
net hod, twWoyl &RRadsl exible circuit tape 5 18 is attached topetassymsesy pad
10 by adhe5|ve ayer 16 and incl'udes a patterned dielectric (typically
pol yi rii de) | ayer €188 COPOVEELEE oY @he thaRL 1

Al ternatively, Iéﬁgcst?l\r/% ars‘géré 16 and ? % o © alggeent %nd el ast oner
pad 10 applied ctrm/aflteepecmcunl’orys@@mbasabyoscneertquathhyg corilfmgtpre@e

flexible tape 18 | tering a
conductive netalﬁ ayeqa%fﬂg}reége son€£rf§d|ebggtrg¥)c@h%tt le éﬁ#ﬁ ﬁ§§
Conductive | ayeberemyvak gud tplacedbynto aséliatuiree fmmtqwegnwlqilrag eofnd

h et hod d | 21 Js formed e, b
Cputtori g chnddedb HHaTH S PERt9d ohoBaNaFse, Ao SUETRG s

Dielectric Iayemﬁahggéﬁmgﬁégned W th openi ngs (or vias) 22 fer
accepting solder balls (or nps) 14 _so that sol der baIIs 14 make
el ectrical contwﬁt%&%rF?%&%%%%%dt%oﬁEﬁct?vevpéﬁérm@r form in  As

h FIG. 1, f
between the. pat PETIOR Kordit; vt 2o L8 bTbere Wa AP A

pad 10, whil e atfrdwe polymeﬂmaayema,fslhthngssﬂaeeeclneruwe&rayelxamr pad 10
and 25 dlelectrlc Iayer 10 in those areas where patterned conducti ve

material isl'hot {F@iGR1lY ByPekeipide) and ggNerceet dr VPO MG BN
thickness of abyy a%énaécachmerb@fgaﬁegfwﬁﬁhl Q@@&gaﬁggg@&rﬁaﬁéﬁt

t hi ckness of bet ween about 5 ml and about bet ween 30
patterned conduetriovad ahah° Q). anﬂuetheroqeeapadnlof voidsS&yipdaadut or die

12 s attached (0. &l AStAIElp AL L0 DY ror) o IDESLNRLRY 8l 201dd) WA £ D

scal e package deS|gn nner bondi'ng 1's provi ded
bet ween Ci 1214 ttd mobamtmmie dseclpaas _44PCBEbg>exd023t6he Also WO

98/ 25303 possible is the formation of tﬁglﬁg§gzég%i%9formed in
solder balls 214. Thermal cracks are typically caused
by thermal stréss generated between die 212 and |
attached substrate 236. Such thermal.cracking may be
the cause of premature failure of solder ball joints

20 238.

Chip Scale Package Assemblies with Nonpolymer Support
' Structures
In embodiments of the disclosed method and
25 apparatus, a nonpolymer support structure (or pad) is
used between a SemiconduCtbr_deVice or inﬁegrated
circuit (such as a semiconductor die) and accompanying -
circuitry to provide a substantially rigid -and planar
- surface, and to separate or decouple the die from a
30 substrate, such as a PCB.. In a typical embodiment,
adhesive materials are also employed between a
nonpolymer support structure and adjacent components of
a chip scale’ package assembly for purposes of .
attachment and to further decouple a die and substrate

35 Typically, a nonpolymer support structure hav1ng a
-13-



sem conductor die 12, incl udi ng the i nner | ead bondi'ng areas, are

encapsul at ed_wi t capsul ant 46 which is cont ai ned W t hi; np@RE§PARs4ENt
dans 48. Vﬁg9£&§%ﬁn the conventional chip scale package design of 5 :

FIG 1, elastoner pad_10.is. typicall n el ast omer arelatjvely..
| ow nodul us t hat FgegﬁﬁFéfgﬁ F% %gﬁ (ﬁxPanSL?ﬁmQ%%$%"c%%%eiF?ebbﬁfeéf
circuit from sol dehej Bubstrate MRIemplyFLCEOmMiiiRize Uisd ¥R ® s0rass '
attenpt to reduce the stress, on the solder joint and increase 10

circuit reliabili®yi6¢eF P& SGdest Il cycling. However, in

conventional chip scal @1Rackaga eSS 0oss-sHtHL Gsal "AewhOrnai 8nEHG 1,
sel ection of a suitable el astoner is often difficult. This is because

it is di f 5i cubtaile pickageasieshon ranarnding e cdneremboeditmgst of the

stringent requirepge £ rat i ' lRﬁ%&ﬁgi

processes for attggﬁ%;goggldag}te%grrlg?‘ Saglég é{p?alta ot her i(}??c%i?oégér%gﬁg%%g are
typically rife w shpportcisiiruenges Such sgsosshilmaivgermca usehecphdaefrent or
dealing with the t pl§a| nmessi ness of screen printjng 20 and curing

Typi cal el ast oner 48t 2fi 3PS &Y ARreFmediahe G | CYRE H35RY hHPelPYPE

and | ow modulus  £1o888%eC®ircuit tape Md2 Ashaue.anol Ner FoBVERLEINSE.
chip scale . package integrated cifcuit design using three |ayer 2

flexible circwit Tapthasdemnpoddimedt,virenpollymat Guphort strueturevBPyis

thick dielectric lLayer,k 220.i.s bonded a. . at t ed conductipve . circuit

| ayer 216 using aRCroctiiradl, SRR 36 the (T2 O dEeTAY ert( dpfiesike
relatively thick pakgwesacoverscagdled dafeidl]l "t At whePOBy t €cufis@ct h¥anBt 0
three | ayer tape 218 and attached to sem conductor die 212 with

adhesive | ayer  twoogompogeatsoAre sigrectly icPURAAT LY irdbBeGhEYi c
mat eri al having acBG'g'I@ﬁr (¢.955 $A%H Q@ut(e%%ﬂ%glr Tdydrs or Othepi gher
nmodul us than the el astonmer pad 10 of FIG 1. 35 Typically, covercoat 211 is
an epoxy based nmacempghents positioned between) using anypsuitable means
(such as by deposition, with'adhesiﬁe, or other forms
of bonding). As shown in FIG. 3, semiconductor die 52
typically has die bond pads or contacts 84. A second
adhesive layer 56 attaches nonpoiymer pad 50 to the
20 flexible tape 58. Although FIG. 3 illustrates an
embodiment of a chip-scale'package design employing tho 
layer flexible éircuit tape, it will be understood with
benefit of'the present*disclosure that embodiments
employing other typés of intermediate circuitry, for
25 example, nonflexible circuit strips or flexible circuit
. tapes Having three or more layers are also possible.
For example, one émbodiment employing three layer tape
19 and wire bonding is illustrated in FIG. 3C. In this
embodiment, three layer tape 19 includes dielectric
30 layér 60, conductive layer 59, and second dielectric
layer (typicaily polyimide) 60a. Adhesive layer 60b is
employed between layers 59 and 60a. ’
Intermediate circuitry.typically includes an array
6f interconnects for electrical- connection to a

35 substrate, such as a PCB. In the embodiment
' -14-



WO 98/ 25303 _ ;' PCT/ US97/ 05489 In

thi s convent yyédr2saél i cation, the three |ayer. t ape/ f| ex cPCTMISHT/5489
combi nation is typically configured" as a "strip" and is fairly rigid so
that the strip mayjjyusehdeMyedand P acesl idfor aribxivie EQrcQyer wRld ng
of 5 a die wthout bending bond wires 240 during the transfer step.
Still referring t88Ft@pizally dnatyddpranpatternedhdsévectager 1234xd®d,t o
nmoi sture whi ch has _rel eas froom pol ymer | ayers, such_gs,dielectric
Taver 220 10° (¢ yBREP PAE SRR s et “2a8¢E 38 b RS | o
die attachnent adhesiive did (doHivcdive AR b ads 59a. ar obde58kanr] € .
Further creation of voids typicall occurs urlng sol der refl ow
attachment of ssol ¢endygitiiye padsl % aresdipicablyuEhomsabopEB280ar d 236.
Also 15 possible i.s,. _t f.or nat | t he crac d_i sql der
bai s 214 Ther maS7Elps S G Q iR LA UphLE a8 payeld
gener at ed bet weenpditeh? b¥ &etween atdadhea3DG unbtrahe 238. abooh 1RSSOl

cracki ng may be , the cause .of prepature fajlure of sglder ball joints 20
S 0 e BigTe NSk Rt DRI G Y b ey rad SRBpBPt
Structures conpt iYRPE RN S gt td¥h b 56| Oseduseti hedmandrial :

apparatus, a nonpol yner support structure (or pad)_ is used between a
seni conduct or '%devSed tgblientfay ficamping sybekantialiy BlanaseRilEsndEEtor

die) and acconpanyhlqudind; Hrit ot A 08 2 ﬁél@éi@néka&bxd%lg%qsand

planar . surface, and to separate or decouple the die froma ;
substrate, such asughpes sijljicen asidao GRint , tungsheheskiEanatByi al s
are also enpl oyed HeiMRGH 2 21 umiHRIP BB (shenchyr &1 apdnatl acent
conponent s of a chip scale package assenbly for purposes o

attachnent and toafldowser, dermay-c andliad kows Andteemeinations thereof,

i5 etc. (for purposes of this disclosure the term “metals”
is defined to include métals, refractory metals,
intermetallics, and the like or combinations thereof).
Most typically ﬁatterned conductive léyer 59 is copper.
Patterned dielectric layer 60 may be comprised of any -

20 patternable dielectric material suitable for insulating
conductive layer 59 including, but not limited to,
polyimide or polyester. Most typically dielectric
layer 60 is a polyimide, such as “DUPONT KAPTON” or
“UBE UPILEX.” Patterned conductive layer 59 typically

25 has a thickness of between about 0.5 mils to about 1.5
mils. Patterned dielectric layer 60 typically has a 
‘thickness of between about 1_milé to about 3 mils..

To foim a ball grid.arréy 57, conduqtive solder

balls (or bumps) 54 are attached to flexible tape 58

30 and make electricél contact with. individual pads 59a
through openings (or vias) 62 patterned in dielectric
layer 60. Openings 62 are patterned in:a:manner'_
complehentary_with conduétive-pads 59a so that each

opening 60 overlays a respective conductive. pad 59a.

-15-



35 Typically, a nonpolynmer support structure haV|ng ‘a

-13- _ wgd%y 03 PGEH&ENMﬁ&ﬂ89
coefficient 0O ermal expansi on (CTE) cl ose to t hat of the substrate
is enployed to m her mal ,s f of der

FIG 3 shows a cr%gg]dgﬁc%’l g%al Ls\‘}l énw o] esfh ssjaca e pac age sftable

according to one’ ﬁahoﬂakﬁﬁb ebnhbetlon wﬂtﬂﬂhﬁﬁﬁiﬂgﬂﬁuﬂkEBHhEﬂHEwﬁ@MS
havi ng a nonpol yneri ¢ pport structure 50 di sposed between a
seni conduct or °Peaiég§253nd axpiiseddedisaldes Rajkiks (ﬁﬁnﬁﬁ%lng two | ayer
fllexible circuit %QB@tQBElEﬁQ? %Ph%@ﬂedy'iEA%Héﬁgﬂaﬁﬁ3haéu)a idfdfer of
enbodi nent, nonpol ynmer  suppor ructure structurally coupled to
the die 52 by sreafisonf abdhts2B® microngydio ebouts Tdkdnimaragigy, most
"structurally cou n NRRYE s o) ed or
indirectly nggeaiﬁg Betwee{lh\é‘l%r?t%g:rvem Ertgsﬁlg{ngsr gdr%cfcék%c%utg é’@é_ '
conmponent s p05|t|mmedohetme60ﬂde$|bglamyaﬁﬂttﬁﬂxﬁaﬁ&ynreflow(ammachsdby
deposition, wth adhesive ot her. r f S, sho
FIG 3, senicondultsP? dF@hgfntlonatl OQ’ g’% Uk Oal oncfm YAUS Jt)or‘l:I %‘facts

84. A second vaﬁbESphaslsayeopéﬁmtgtsacdzeamramje)m&rncpaqhaﬁﬁéd otd he 20
flexible tape .58. Although FIG i1l ustrates an enbodi mrent of a chip

scal e packagéodesﬁﬁﬁeﬁﬁpﬁeﬁﬁﬁﬁ Pﬂé s 54 Hay Sugh & tatc glecpkcat t
wll be undefstooaio LBe may BENGRde 9id g\h%&fﬁﬁ%ﬂéﬁﬁurey@@m

enbodi nment s oylng er types of internedirate circuitr
exanpl e, .nonfl exi bpend:ngsuse atei parm:rulfalremmld deaoig @uidiametext amé§oérawee1g

th I I bl E | e nbod
ool oy hree | abapt; 858 R2c28%3 Brft ahont, i THRAY, HrS ol TR
3C. Inthis bethadnmabbutt BoGe miaens apel Ebdutc|aodesnictdesiri c

15 Conductive solder balls may be constructed of any
~suitable conductive material including, but not limited
to, gold, solder, or copper. |
In the embodiment of FIG. 3, patterned conductive
layer 59 typically has a.pluxality of bonding leads 82,
20 each of which are electrically coupled to a conductive
pad 59a. Typically, bonding leads 82 are between about
25 microns and about 100 microns in width. Bonding
leads 82 are-for making electrical connection to
semiconductor die 52 at die pads 84 by, for example,
25 inner lead bonding, and are therefore configured with a
similar pitéh as die pads 84 and a length sufficient to
~allow mating betwéen leads 82 and pads 84. However,
leads 82 may also be;férmed:td have pads 83 for wire
bendiné'to semiconductor die 52 using wire bonds 82a as
30 shown in FIG. 3A. In either case, when each bonding
B lead 82 is electrlcally connected to a respectlve die
'.pad 84 a c1rcu1t is completed between each solder ball
54.and a corresponding die pad 84. When so configured

to form a ball grid array,.each solder bail'54 is

-16-



30 layer 60, conductive |ayer 59, and second dielectric . layer

(typically. ng%%gasg@g 60a. Adhesive layer 60b is enpl oyed POFIUS9YO5489
| ayers 59 an Intermediate circuitry typically includes an
array - of int a&%%lﬂ%@ﬁ td Ye QIR rdSan COMRLELHAALT ®p@ndS¢osubstrate,
such as a PCB. In thé enbodi nent -14-
WO 98/ 25303 electrically connect an individpgy/ dig7pred484 to a

illustrated in FIG__ 3 &084 erﬁ‘%);/ser %Joe ]&I{&w‘%dﬁgae., on 2835}6%%9:%'1:'&'

i ncludes a patter ﬁ@&r&s terned nar
conductive |ayer 38¢.hawhegpitch ldﬁlbapmaérmrwnﬁayvsvbasdnmgumd&t@a.in
Sol der ball 5 conductive pads 59a are typically from about 200

mcrons to abdut EBG-niber gt iaf di%l-’ri‘éﬁ-‘é?o%g&)“%a%‘ébﬁtrate brndangf diet Rasls

about 300 m cronsa,and b o) a. r d | yer
59 may be co%%r’ %’%d &#) ljc?aaqﬁlatkieetr‘{\ga eé?:%%‘gugélévlgggrﬁ&g' H?’td \élgou%

sui table for forn&ﬂ@Osm&ﬁumﬂsaﬂInygﬂaa&ﬂy(arsmbstyate 1s|acbmdnmgd but not
limted to, netals ;90 .SQn uctors, . »SUu as silico | i con,
tungsten, titaniufftfc it gﬂ %u‘mPCﬁ U Bﬁ%w‘édafc@ F" 8 ﬁig‘? Tal umi num
al l oys), - copper, gahagcaliltays iad hiry haionsot heieoted &5, €llex (for

pur poses of this disclaqgsure 21%:tern1"ne al s" Is defined to include

met al s, refra@tor?lﬁEP&F§Y' LGA%r HALRTSc<®tGnd the like or

conbi nations thereof). as shdstid yicaldy é@éé@raeddﬁengz%hbﬂemﬂ&r 1%%d S
copper. Patterned dielectric |ayer 60 may be conprised of any 2

patternabl e di el ecPRnecHEREY iadieasuiakeh|ygira l&u?&@ﬁﬁQUIatedchductlve

Ly cally el ect reae o1y &8 BR QP i on B 0 She BBk TN R

or "UBE UPI LBEX..' Emtda@rsnﬂdrﬁormmay/doéaqaey S59itypleakhgapsuianta
thickness of betmﬁggw%b% t é%éng ééﬁ O“t éhe art including, but not

limited to, epoxy resin and silicone. Encapsulant dams
88 may be'any suitable encapsulant containment
structure including, for example, epoxy, adhesive tape,-
etc. Although the embodiment illustrated in FIG. 3
20 illustrates a chip scale package design employing a
single patterned conductive layer 59, it will be
understood with benefit of the présent disclosure that
embodiments having two or more patterned (or non-
- patterned) conductive layers.are also possible.
235 In the embodiment of FIG. 3, nonpolymer pad 50 may
' be any material suitably rigid to facilitate processiﬁg
and/or having a coefficient of thermal expansion close
to that of a substrate in order-to minimize stress on
solder joints. By using such a nonpolymer pad
'i configuration, formation of voids in die attachment
adhesive 64 may be reduced or substantially eliminated.
This is.because die-52 is bonded direétly'td nonpolymer
pad 60, with adhesive 64 and thereforé moisture from
polymer materials-is not present and”canndt enter at

35 the interface between these two components.
-17-



mls. Patterned dielectric layer 60 typically has a - th| ckness of .
bet ween about 1 mls to about 3 mls. . To form.a bal%F?REQBﬁ&&? |

57, conduct iWe98/2338%, bal'ls (or bunps) 54 are attached to ape

58 30 and nake el ectrical contact with _individual pads 59a - t hr ough

openi ngs (or vias) 62 IphtadiHetrn ntQi eedesing thermgleptpess éﬁé‘m"ﬁ@éﬂ 62

are patterned in @& MRVn, th&%;%’?ﬁh@fyza%tEoﬁ?BQHEBtYSnPB‘EStﬂ%a SO
t hat each opening 60 overlays a respective conduCtive pad 59a

98/ 25303 disclosed method and apparatup(yrogydeesagber Sol der

bal I s 54 b t
w th bondi ng pade B8 Thrangrr s ARl noRbB o Rampley| PhiBISRASe bal s 54

are subst antpaatlages pteripal inelehbtpe antohpobymed auppertofstr&ctﬁ.mem

about 250 mcron o Aabout 750 m ron nost R % # bet ween about
300 nicrons and RED %EFIS a‘gb%e}mgg?yé a Z §8FEaPFy refl ow

attached us lsig:myarﬁimmlwemeﬁ uebnesnt Fon&dn¥kakteferobads.
vapor phase. Openi.ngs 62 ar S|zed and shaped to. 10 accept sol der halls

54 in such a way bt et i3 9Tid argy: 3PPARY EErHﬁHErﬁn?Hrﬁéﬁﬁlﬁé pads -

S9a. Typically, an L WS HlcBd e @cbﬁ&ﬂdiaén@ﬂ.@llhgvenatda@m%@nd@&
bet ween about 25 m crons and about 600 mcrons, nore typical

bet ween about® 30Pails B ePREAMR2EH07F @R oRsSURSErEBAJTEE | v9e§é|reé>rly,
bal I's may be congf tQ#EH$ %Flé”ﬁhckages%%# %ngggggggkgehggtgrlal

I ncl udi ng, but not or copper In
t he enbodi nent ofCQPll@naafltpthéthoﬁdmtﬁ ver less| apestsdesypiabdiyl wthas

a plurality of bopdhng 4 pde 82120, casiinlcubishypteyelschiiaal ooyl od

to a conductive yprcally, are tween about
25 mcrons and alamuelsﬂsﬂ usmg)rtsonvemmmal B@uﬂtnglastomer pads. A

15 nonpolymer support structure provides a more planar
surface for solder ball attachment and therefore allows
a more reliable connection between a semiconductor die
and a substrate. '

In addition to the benefits descfibed above, a.

20 thermally conductive nonpolymer (such as a metal sheet
or foil) may be used as nonpolymer support structure 50
to provide a good thermal path for dissipation of heat
from the face of semiconductor die 52 in FiG. 3 (or
from the backside of semiconductor die 52 in FIG. 3A4).

25 Such a thermally conducting nonpolymer support
structure 50 may also conduct heat efficiently to the

~solder balls 54.. | |
One type of thermally conductive nonpolymer.
typically employed is a metal sheet or foil, with

30 copper‘heing a particularly well suited metal for this
purpose. 'In addition to thermal conductance, a metal
sheet may also provide improved electrical shielding. of

- conductor layers 59 and may help minimize crosstalk.
In addition, a metal sheet offers a surface that is’

35 suitable for use as a ground plane. Thus, a metal
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| eads 82'aré for maki ng el ectrical connection to " semiconductor die 52
at die pads 84 b for exanple, 25 inner |ead bonding, and arpcyhpynisasse
configured WMQYBRS303 - 5| ar pitch as die pads 84 and a |l ength sufficient

to al l ow mating between | eads 82 .apd pads.84. wever., | eagds 82
may al so be for metP¥ MR% ﬂ%q%% ?B?QME eBrOVlgﬁoﬁdE% Wé?%ﬁﬁﬁc%ﬁ%ﬂ%?or
die 52 using wrgihanls(SRapeseB0plahewiifi deEiBed3A. such eist ey diasect when
each bondi ng |l ead 82 is electrically connected tg a_respective die

pad 84, a circui teCBIfR bIERPPREREER BAch SOrder balit S4a 'ty they metal
corresponding d SRRt By JLePn&AnCORT FEELCSB.  Th'S HRYTIR Ridde UMtk

‘array, each sol der _
98/ 25303 5 example, throughP&T¥rig§93505488 condugddivgngrhd B%¥e arsdd as

an individual "pin" to electrically connect _.an individual, die pad 84 to
a corresponméhfsﬂﬂgﬁF%Y%n%pﬁﬁ?ﬁalﬁﬁdg?yeEn5% S0 selectrd e
pitch of ball grigh MARYcOnéStibhusblatedphnlsd 54l WaydeldttPfcally
correspondi ng substrate bondi ng di e pads 75, is typically between

about 300 ni cronsanmeathote the meEalnsbeehs53Typilhal oy cansuiipadsiten i tha
D ook by TR A B o RHheTeY, Bho8pe B e qor JEIEYL 1Y

I ncl udi ng, but- n . Ci rcui Icon,” wWa etc.
As shown in ki G 53a edgesugh iheeb2laadsi prebyl @dde bontEnBAN i sheas are

ehcapeul 4t ng- darkh 16 6438 £ncATEahRAPCBLSHRy HEeHng BEtedol et T A1
15 known to thosg e Skibl1l st BRpRbYelNChHdisR0advdntiRes may B LEd TO,
epoxy resin and sil1cone. Encapsulan? dans 88 may be any suitable
encapsul ant cont @g¢inegired with relatively minimal cost. Suitable metal
sheets include any patterned metal foil which supplies

15 sufficient rigidity and/or thermal expansion qualities'
including, but not limited to metal foils made of .
copper, stainless steel, alloy 42, tungsten, titanium,
aluminum, aluminum based metals (such as aluminum

~alloys), and alloys and combinations thereof, etc.

20 Copper foil may also beicoated:with a thin piéting for
bonding to provide good solderability, low cost, and/or
reduced oxidation. Examples of suitable coatings .
include, but ére not limited to, a surface coating of-
plated nickel, nickel/boron, black copper oxide,

25 tin/lead (such as a high lead content tin/lead alloy of
over about 37% lead, or;precidus-metals,.such as silver
or gold. ' Most typically, a nonpolymer support
structure is a patterned copper foil having a thickness
of between about 4 mils and about 10 mils, more .

30 typically between about 5 mils and about 7 mils.

Copper alloys typically used for iead frames, such as

194, are well suited for this application.
Advantageously, when a nonpolymer pad of suitable

rigidity is employgd, a chip scale package striplmay be

35 handled with typical magazine feeding equipment

-19-



structure including, for exanple, epoxy, adhesive téioe, etc. Al though
.the enbodi ' trated in FIG 3 20 illustrates a chip scatnikonéasse
Fgg@@égﬂf 2

design enp singl e patterned conductive layer 59, it wll be

understood with benefit, of th resent ,di.scl osure_t hat . nbodi nent.s ,,
havi ng two or mr%°%?9%¥n%ﬁe§o o’ﬁoﬁ‘?‘-’ml hﬁﬂ??érngéf) 38&&6@&9\/5319&3?@? are
al so possible. 2%t is méant hehepbadnorolusf gkk&ted, thanpabyiRry 1pMpH0 (Y

be any material suitgply rigid to facilitat rocessin and/ or _having a
coefficient of t%rﬁ@ﬁﬁ%i% AVEFE 1NEY t hat* P esuBEt RaPROLYMSEder
to mnimze stresgatdrials SRAGERg) ShitsbleByigsundySyakladeorpalaniy, Raf 30

configuration, formation of voids in die attachnment adhesi ve 64 may be
reduced or subst &%l | §oelsnfugkeds thosendescripeeaabevei-e SPWeyasonddd

directly to nonpQ}ifrpe undéfsBhodthltadbREEYes6braRte! BYRNYDI sture
from polymer materials Is not present and cannot enter at 35 the

i nterface betveemated 208 zRPPOAERSsMay also be realized using -17-

WO 98/25303 - - - S 5 ’
it oy 1o rAfmRolyner materials having a moBilugSIedothin apout 1

nonpol yner pad cMgsigur aechn bénehits incdlindel bbodendelodibed misawitars
provi des ot her h réﬁgnificant advant ages. For exanple, chip scale 5
package strips i neTu I'nNg a nonpol yner support structure 10 provide a.
surface having inproveReféntimgstorFIG. 3suafihesiuvei Llayersy 56vaend 64 may
conventional el astoner pads ss_of a gri

. Fl atn d array s ort
Structure surfacds EnY adhesiyeFiLiaPLacEor PEREFAnAnEaRPR] R BAd 50

sol der bal | xS ropiprs Pags 58 SRdasembsbhabetcds. dibeserably, a
chip scal e package support structure has a coplanarity of about 2 mls

or less, nost desiymibtally, adhesboeitlavers 56 Rods64Sack seglemted tfram
Qifficult tow dielectric materials that act with a nonpolymer pad 50
to isolate or “decouple” die 52 from a substrate (or
PCB) 76} tﬁus further relieving stress on Solder joints
and providing improved reliability. Such adhesives
also act to provide a small amount of Z-axis compliance
20 for sodketing.- Examples of suitable adhesives include,
but are not limited to, an acrylate PSA, a
thermoplastic pdlyimide (such as DuPont "KJ" material),
a polyolefin, DuPont “PYRALUX”, epoxy resins, and
mixtures thereof. Most typically, thermoplastic
25 polyimide is employed as adhesive layers 56 and 64.
Adhesiﬁe may be applied to a nonpolymer pad in any
thickness suitable for forming a bond between the
elastomer pad and'adjacent'surfaces, such as a die or
circuit tracing. Typically, adhesive layers 56 and 64
0 * have a thickness of between about 1 mil and about 3
mils, more typically between about 1 mil and about
2 mils. ' ' ' ' ' ' ,
Although the illustrated embodiments employ a
single nonpolymer support structure, it will be

35 understood with benefit of the present disclosure that
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achi eve using conventional soft elastoner pads. A 15 nonpol ymer support

structure pr‘w’l,gﬁgsﬁ mor e pl anar surface for sol der ball mttresymosesy
and therefore a a nore reIiabIe connection between a
sem conduct or di g B éhes LpraddikoRs Fteh
t t
benefits descri beg above, a 20 ng‘f‘e’i ?:%Ir)\paf:tlvernonpo yrre&ﬂ uch as a

met al sheet @lmpfl@}d%d rdery aoelmfa%d nerbp | §ﬂ@lesgppl§agesttla@©t ure 50
to provide a goo f [ o] e face of
ey P (é;ga&afé Palb 0 OhobRAk1ect i AT

sem conductor dié€ fromt sem conduct or
die 52 in FIG 3A)solza:ec5umftal thypett ystmndtmreagmagnpel ymprloqaqdocaﬁd
structure 50 Sy al sp sal bal I s 54.

uct heat_efficient l
One type of t’her 199 :%hﬁﬂliﬁf§ﬁﬁ&%lﬁhﬁ w1t bB.éiFF? 8 %&} i's a
nmetal sheet or f@IﬁqunM tdh B b owap el ahes Ng arpabmbmnlaaﬁbnswetfl metalednet al

for this pur pose. addition to thernma condu t ance, t al sheet
may al so provide%QHmﬁié;jQQQﬂﬂ¥¥T%ﬁ SHPRPEF ngtHRe ureéoﬁﬁﬁcggﬁ°layers 59
and may help m n?ﬂszsﬁ.ﬁlréJSSé\.&ilk .as epdRyaggihntea, careaial bohed mffediinia
surface that is suitable for use as a ground El ane. Thus, a netal

-18- V[)98/2530§n an alternative embodlmen 1llustratpng85§$ﬁb5489

sheet may al {0" bgpused xﬁdl:rpiﬂi/d dfa;?ef@?!f%@?"bgrBHEQernedpb@L%‘ﬁ Gon Rwer
plane if desired), 'such as by direct el ectrical connection of a Sol der

ball 54a to the wefta:lep031tsembetoxﬁibla:snshmten1§lGSSQBandIhempﬂtwelde done

for 5 exanple, h 2 Vi acSS Csdnca condug&ggeag mand

under | yi ng adhes®% %%ha ST CERT 2t 8 §r86ﬁ8 BSHH&@@ion solder

bal I s 54a nay el ealduialdy. For example, mounting layer 351 may be
adhered to two layer flex1ble circuit tape 318 or other

15 1ntermed1ate circuitry with adhesive layer 356, and to
semiconductor die 352 with adhesive layer 364.- When
employed instead of the nonpolymer support structure
embodiments previously described, embodiments of
nonpolymer layer 350 act to reduce or substantlally

20 eliminate void formation by substantially preventlng
moisture from escaping into die attachment adhesive
364. Advantageously, a mounting layer patterned with
nonpolymer material may be manufactured in many ways
including, but not limited to, as a separate tape'

25 component, or as attached to a TAB tape. In some
cases, the use of a mounting'layer:patternéd with
nonpolymer material may be léss expensivé'than
embodiments of the nohpblyﬁer support structure
previously described. . o

30 Still referring to FIG. 3D, nonpolymer layer 350 -
may be composed of any nonpolymer material. suitable for
preventing the:migration of moisture into adhesive
layer 364, including those materials listed-fbr use as
a nonpolymer support structure. Mouhting layer 351 may

35 be any material suitable for patterning or deposition
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connect to the net al." sheet 53. The ground pads on t he die may then be
connected to_the ground solder balls 10 54a through inner. | 9
wi re bonds s¥P own in FIG 3B. Advantageously, when a neta( sheet

such as a copper f ol s enpl oyed,_these ad ant ages may, be ,
achi eved with reI8F|98P?°&Wmeﬁle¥§% 359 (LM PR those éh%%?gtFﬁEIude

any patterned met ﬁhtEthl‘é’“'l@.%t%laDFﬁdxe%selfas %Eﬁ&&ﬁlé'&ié‘lé&tﬁﬂglor
thermal expansion qualities including, but not limted to nmetal foils

made of coppeatesialsl.edd kepdae, eﬁdl‘@su@ limss e3R6 tandnd6d) may be
al um num al um nughgagg t%tl%l %@é}@easo Jxé’ys% ﬁi‘ﬂg%ﬁy oys

and conbi nati ons reof, efc. pper may a e cba
thin plating fsor thosebdn&tm@1ﬁ@rpmmﬁ(ki@hxnbnpnlkmeml$mpg¢rtom/cost

and/ or reduced _oxi dati on. s of swf abl e goat n:lgg | ude,
but are not Iinit8G*BGER%eSyr § é”'rc%g‘t ShJgpolymen, Layer 320 of s a' SSppet

ni ckel /boron, bl agkye@PRaR i @€ thdkiiddY |PRbdEkedh agbsubl Dhuheadqcont ent
tin/lead aIon of over about 37% | ead, or precious netals,.such as

silver or gohboukb20 uypi @ald yqomtmrmdlw ﬁqopmta polysmldet ure is

a patterned copper foil havin hi ckness - out.4 m, s and
ot o e CoPPe oL 8 AT SD oy HIeRIREE o e et B apottL 72l o

Copper al | oyslotypasahtyaumd.sf or Moad tyginesl 1 pUGoSolymer 1P4ye 2l 8505 5
suited for this application. Advant ageously, when a nonpol yner

pad of suitable a c0ppgrcd+1tayfe|rs h@r?p-lﬂﬂy@d tl’d@?ﬂ%ﬁ%c@f o plkeryeakent pSnam

be 35 handl ed mnth t.ypical ga2|ne edin ui-p
-19- W0 o6/ 98808b68e THORR, "Gl SOM Y RITEY 351 1s i polimidas

commonl y used for 159@91 ha¥ IRy a BhickidsaDIgF rdedl ty " mils. it is neant
t hat a nodul us greater than about. 1 Msi (1
FIG. 3D illustrates the use of a mounting layer
15 351 patterned with a nonpolymer layer 350 in an
application similar to that shown in FIG. 3A for a
nonpolymer support structure. As with embodiments of
nonpolymer support structures, many variations are
possible to the configuration illustrated in FIG. 3D.
20 For example, a conductive nonpolymer layer 350 may be
used as a ground plane, power plane or to complete
other types of circuit paths, such as in a manner
similar to that illustrated in FIG. 3B for a nonpolymer
support structure. A mounting layer 351 and nonpolymer
25 layer 350 may also be employed with intermediate
circuitry.ha&iﬁg three or more layers, such as similar
‘to the embodiment illustrated in FIG. 3C fbr'nonpolymef
support -stfuctures. In addition, more than one -
nonpolymer layer 350 may be employed.
30 o ' . B
Manufacture And Assembly Of Chip Scale Package
B o '~ Components '
A chip scale package ‘device of the disclosed

method and apparatus having a nonpolymer support
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X 10[err] pounds per square inéh) - Exanples of nonpfél ymer . material s
havi ng suit \,ﬁsrds%sd' ty i ncI ude ceramc, and .5 netal foils povhsserossgmse
descri bed ab wever, “will be understood that benefits of t he

di scl osed ngd_a ra

nonpol yner materi ?P‘gﬁav?ﬁg@?mégﬁ ga?ﬁe?s%%hgs) g%%utlzrg% %&% ‘.’fs“d%?és
benefits include am®séodesse|bedaehgmhher@f ﬂ@fﬂﬁﬂanU1appllcatlonﬁ@fefprng
to FIG 3, adhe5|ve | ayers qgh [ [ or
securing nonpol yrr% 'B% Soong %eghgél exi b Stté%gl%gga ?in%/(g%%%uégp'kgglge
52. Typi cal Ityapadhesing laa_nenpo&@-rr@rrdp&ﬁ m]szieex:tuatb fsbeps 16f .
dielectric materials, thg Be n%n%%t ﬂ%%; o f |sglat§ or
"decoupl e" di & 52L3PHRR lEEb@Prap i éB) G5 CIRPIVEE T el i evi ng
stress on sol der h@t&tsal (suahdapr ﬁl\éltdllngfd:\m)f O\tﬁmd’tﬂ.n@h:bi‘lét’amﬁﬂﬁb the -
adhesi ves al so act to provide a small amunt of Z- aX|s onpl 1 ance 20

for socketing. .EXNPPL¥NSE RBaFeLppe &&héS@F@§FQQ:§Rﬁ?e' bt arEnfot

limted to, an aCéryaa&shE%n aflexedt bermaltast | PUNdi e €5464na5 @uPont
"KJ" material), XO efin, DuPont "PYRALUX', epoxy resins, and
¥R

m xt ures ther eof . tmsnovpﬁ pEytor Eerfod &R %lq)maﬁkﬁ% tapembFEgRd
as adhesive lﬁyer§35§naeﬂe6form of a str&%ﬁes“ﬁ%'Eﬁét¥iﬁﬁ¥ﬁifgvéo a chip

nonpol yner pad i n any hi ckness suitable for formng a bond bet ween
t he el ast onmescphe HﬁqkaGFa§ép? Q@Nf@@e§onmﬁﬁ1h¥sRﬂnﬁhﬂ@ﬂ a circuit

fracing. . Typicalydnp8e0R3LVRaLRYRT RRutAl 4 o S%eé(:sg“y&be)p'%ngsgeeir

bet ween about 1 , hore typi ween
m | and about sRape) spunching -an Akitﬂe@ugle thidn Y dthetsamendbapeent s

oY, o v« DEAPAERBCRE YRR PR gl Bhcsns, ana
- 20- 15 laminating the structure. In either case, alignment of

the circuit tracing to a nonpolymer support structure
is accurate, yet relatively inéxpénsiﬁe. A variety of
different steps may be performed using the chip scale
package strip or tape just described to form a chip

20 scale package device. 'Thesé steps may include die
attachment, wire and/or inner lead-bonding,.overmolding
and/or solder ball attachment steps. Advantageously,
assembly of chip scale package devices according to
‘these processes is relatively efficient,

25 straightforward, and cost effective.

FIG. 4 illustrates lamination of adhesive layers

56 and 64 to both sides of a thin roll of copper sheet
(or fbil) 50. Typically,]adhééive'laminate.having a -
covefsheet (or release liner) is employed, and the

30 release liner is_left.on the side of adhesive layers 56
and 64 facing away from the copper foil 50. Suitable
adhesiﬁe'léminates incorporating reieaée liners include
acrylate PSA type adhésives. As shown in FIG. 4,

laminate adhesive used to form adhesive layers 56 and

35 64 is typically applied using roll laminates 100.
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WO 98/ 25303 “PCT/ US97/ 05489 mor &
t han one nonpol support structure may be . enployed in . gdyHiorakad
WOAGE e

chip scale p ape - assemnbly. For exanple, two or nore ctrically"
i solated netal s ort strugctur y..be enpl oyed.and, 5 d to form
separate circui tqgé)l"f%‘ée’f'su{: ‘ééfgog% ungeﬁggﬁﬁ gﬁ%%p'g\?éll’eﬁﬁ:ar?é‘g)ﬁh%r

conbi nati ons of Etedemtiddisclosanet ahanoapghkgiwessupneht ast Hiidy es are

al so possi bl e, such .epoxy.printed cifcuit board mgteri al . .

"n°on al tornat | va SRR AL RORL 80P, el DRI abPlg S e LR Ga iy T
351 may be pattemigthadtinelhayey, butOhotepemited menpelcreRm Piigitialg 350

and enpl oyed bet ween a sem conductor die 352 and acconpanyi ng

circuitry. Fof exhplIPrapuderrdifager 351 may be adhered to two | ayer
flexible circuit tape pi§ 0§ 9LHEE AOtobNiSEWEdirake nohbeikidat WHdb A HEsSi ve
| ayer 356, and to sem conduct or digb352 wth adﬁés?vebﬁgyer 364. \en
enpl oyed i nst ead Wiat Heasdnpehyhemisappdr wishr adhesdéve lagehodiSermrsd 64.

previ ously descrije nmbodi nment s, of _nonp by r Layer 350.,ac{ to reduce
b Csubstant | ai Ly Ub EFE T At BSURSVPSF nabFaR BY Bo5sPRRA RUAPHSb ARG | ng.
nol sture fr0”165Q§Eaﬁﬁé¢n€@ ﬂbﬂmaﬁéeﬁéﬁﬁgthaéﬂﬁ§lage squ%@@s 51 _

Advant ageousl y; a nounting |ayer patterned with nonpol ynmer material may

be nmanuf act uted isnreeyndegsby copnertidpngslptt regionisnilidld t dieasquares
separate tape 25 onponent .. te d_t TA I 0 _
cases, the use ofsjgt_arrn%eun ?‘Ir‘lﬁl%?%‘? gét Eé?ge \%lh?ﬁe go;n%@%ﬁ“&f’f%ﬁﬁ’ rrrEgot éti al
may be | ess expensdnvicdhdiictor €DdoB2nBAtSagk bhallerpahyarieas HPGAlow

structure previ ously described. 30, Still referring to FIG 3D,
nonpol ymer | ayer FRRTanCepfopeCeBRPEsLANoPLahfaAEN S8l REr WhESePoRdS) to
sui tabl e for S\ed nga L8 £hO' BbhABCRE oAPLILYN 2elibasAdARs! ve

| ayer 364, including those materials [isted for use as a nonpol yner

support structur€orvimation $hoes B0 pmypvi8ebepany Metrecoanestiitoablte f or
patterning or ckng%%téégg 84 using inner lead bonding, wi%%_bonding. or
other suitable connection methods. Taken together,~£he
dimensions of die squares 51 and connection slots 110,
provide individual platforms for semiconductor dies 52.
20 ‘It will be understood with benefit of the present
disclosure that stamping or punching operations in the
disclosed method may be performed using any punching or
sfamping method suitable for integrated circuit
packaging. The nonpolymer sheet can also be patterned
25 by chemical etching, using a steel rule die, or ﬁsing a
 chem etched die. = Tooling holes 112 are also punched in
the sheet 50 to aia in the accurate alignment of
circuitry. | _ i
Ngxt; as shown in FIG. 6, flexible tape 58 having
30 vias 62 for accepting'solder balls is aligned with the
use of tooiing hbléé 112 and laminated to one side of
'~ copper sheet 50. Lamihation of gir;uitry'may bé
accomplished in a number of ways, including in a roll-

to-roll process:(suéh as a roll-to-roll process using
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nonpol yrmer | gyfis , tncluding those dielectric - mat eri al BCT/AUSY703548%01
use as patternable dielectric materials. -Li kewi se, adhesive | ayers 356

and- 364 may be g r%weﬁ%f@éfyadbeihvs Biredlst. ACHIE U P od Mrdndi N9 5

those listed for use wth nonpol yner support structures. Typl calfy
nonpol yrrer | ayer B60F sta b@lpp@iltlon theayedca@@ ddnen HicKikskcatlyet ween

about 1 [err]m a%} o of‘PoHltl ZQd&SEEL@ Tlgg/%r”%‘éntl oua!t %q{rﬁﬁ;and&lglp

pol yi m de AV ng Thi cknass o tween a

about 3 mls. Mt éy@c@ﬁtisylsnmamhwﬁea ltay @he3¥hdexr 50 usinmgppeslinyer
having a thickness of between about 5 [err]m and about 10 [err]m and
mounti ng | ayef 35?101-%5 alzb%l {PRi abignmentyy e HowaVelry LUhfcIaRsbYe ad0dt 2

mls. ibh U@éEﬁbagst gﬁcﬂs%sOfth%s'@'ﬁfEﬂﬂQzﬂéQYS'éréfloééﬂy,

patterned with a nonpo ynmer layer catlon
that shown in Fl GrapgA¢cemployed.nonpol ymer support structure. As with

enbodi ment s of n o] r or r res, A 0 are
possi ble to the confi %?a llxg% P?#ﬁgfr%tt\'e?%c?&%‘te&t;d §E éﬁ lal'{—dor(%fexgzﬁrrpI e, a
conductive nonpolymeegi:a'yed 856cmay dée may woedtizmien wriowrekphpined, pover

pl ane or to conpl er type it pat.hs, suych as.. pn a_ranner
simlar to tHAt |‘ﬁ?%s??%l’ggyﬁ“ﬁrﬁ'ég %ngma 51 (ﬂq-&ﬁ?ec}h %L j; { tape
structure. A nDUNgg Nfa dyayersﬁﬁépaademgamb&@erf@ £u RS ?a'iﬁbéfﬁvlﬁl sorke
enpl oyed.wi th interned ate circuitry having three or nore | ayers, such

as simlar tthe hbakheovdrasa: theuaconpodymer Rhget3aC Sbrandnphes yner

SUPPOTt SUrUCtur egecalfleddf] bkoB1 e MBEBo" 43" 9° typicd AP UInd g8 350

strip format prior to shipping. 1In a strip format, a

15 single chip scale package strip typically has numerous
individual die squares 51. In either case, further
assembly typically involves removal of the second
release liner from adhesive layer 64 in preparation for
mounting a die onto the nonpolymer sheet 50. In the

20 case of strip format processing, strips of nonpolymer
sheets and attached circuitry are loaded into magazines
for processing. Die are then'typicaily placed on the
tacky side of the nonpolymer Strip (opposite the side
with the circuitry) and cured if necessary. However,

25 it will be understood with benefit of this disclosure
that a die may also be picked and placed onto a roll of
'nonpolymer sheets (as opposed to a strip), and that a
semiconductor die may be placed with its c1rcu1try
level adjacent or opposite the nonpolymer sheet. The

30 die side of the nonpolymer strip may also be left bare
of adhesive and a die attached adhesive ffypically
€poxy based materials) used for attachment of the die.

Next, the sﬁrips'(including circuitry ahd.one or
' more dies) are typically flipped and placed-into o
35 standard magazines which are loaded into, for example,

225-



Manuf acture And Assenbly O Chip Scal e Package ) ' '
Conponent s 3 A chip scal e package device of the discl o$qmuse70sMeé hod
and appar at L}goﬁﬁﬁﬁ?@ a nonpol ynmer support ¥erosy

-22- WD 98/ 25303 . - PCT/ US97/ 05489 . .
structure (or "péﬂ“?ﬁﬁﬂ??ﬂ?fmﬁ$ﬁip?ﬁ°5.%uﬁ%%ﬁm%?°ﬂﬁ§§sSlonaﬁ&“ﬁopaﬁgénfh a
nunber of differen shydd Gad iTIS. Fpreach Bxadpieo epemnrehBodapk is
constructing chip scale package - tape having a nonpol ynmer pad incl udes
the steps of 5 Bondathttn@ dhiadrdi e omsngr r6PF 8kKamBABel prbending

material (such asdmalad Of 13 £ AUHAGHL Npp@" 5 30BN Bpporr"9RROLLKRS
material in a desired é%abe, and al1gning an aaherFﬁg Flexed crrecuitry
(or circuit tyaci(igcliuding the dibeppl yoresstvofalbva thepleadke 1Rackage
tape (such 10 as in the formof a strip)..In the alterpative, a.chip

scal e package tapFedy e & FrARFIRLpRRRE R alor nABARRLI 348 dR&iEE dhe
(such as a netal yfidind HAodesd Feths sholRPEn PHACBNILAD 3ERESI HGyf 1M TO
t he sane shape, - al'igning both f|Tn1and forl wwth circuitry tracing, and
15 | am nating tlehest raectavermoldedibhefihbmg #hi gheealobs 110 whdéhcircuit

tracing to a nonpol yner suppq stryuctuyre | s accurate, vet relatively
i nexpensi ve. A vﬁﬁ%&%ﬁ aé¥){iﬁffe %ﬁ&C%%%%stm%yeBEaBéPiﬁpﬁEBSUSing t he

chip scale o PRIHAYE ridd iBYy Yarh dSatwSts UESET 4RIchPeBOLT L AGCRI P 20
scal e package device. Thes€ steps may include die attachment, wire
and/ or inner | eadwidiedhley cwinrgoneired suchmig orfonl gsampiel BVt @chment

rLeps. vt soctibha mediaRTLM e HUBSER S Beckna, IRy Bag 2800 Ol
cost effectivg. the strips may be %&ipped over onto a figture Surféce
140 and the slots 110 filled with encapsulant 132 from
15 the die side of the strip without need for encapsulant
dam features. As shown in FIGS. 3a ahd 3B, a die 52
may also be connected to a circuit trace layer 59 using
wire bonds 82a such as, for example, when a
semiconductor die is “flipped” so that the circuit
20 layer and die pads of. a semiconductor die are oriented
in a direction faciné away from the support structure.
An overhead view of such an embodiment is shown in FIG.
6A. | |
As shown in FIG. 10, solder bélls {or bumps) 54
25 may next be mounted within openings {(or vias) 62
formed, for example, by etching openings within a -
polyimide layer 60. Solder balls 54 may be attached to
strips using any method. suitable for forming a secure
' electrical connection between the balls 54 and the
30 conductive bonding pads 59a“inCluding; for example,
heating and reflow using any conventional means such as
IR, coﬁvebtion, o6r vapor phase. Although not shown,

vias 62 may also'be'proéessed;as plated through holes

-26-



FIG 4.illustrates |amination of adhesive layers ‘56 and 64 to both _
sides of -a th#&9ﬁﬂ&ks°f copper sheet (or foil) 50. Typi calHCErUSHIe8489V e
| am nate having a coversheet (or release liner) is enployed, and the 30

release liner is Iig frhgoarm%zs'&? of 1 pehesive Aaysparéée cond@tishd acing
away fromthe copper foil 50. Suitable - adhesive | am nates incorporating -

rel ease |iners inéidder matferidlater pop §gpeobdatsbads. ansasheert-n FIG 4,
| am nat e adhesi ve usedA&p Hygﬂégyﬁ§lyg é@¥f§3056r8ﬂ§ ﬁgy A4 b%ttig‘fﬂﬁy

applied using roll |am nates
WO 98/ 25303 single or multlple die chip scalepgzpwsge/pa¢$gges (a
However, it will be_u der tood

that adhesi ves, stcR% osé"-’lc agp? ou%%y t??oﬂeglereiﬁ te gp sos%rye

using any sui tagl Be acd(?ﬁtﬁl(ldshd‘dﬂugﬁm aﬂwtsﬂﬂtabw EﬁdlbﬁlonsﬁfeQﬁbd sfuch
printing 5 an spray eposi tion shows a top view of a
nonpol yner sheet B86- °ﬁl%ﬁamﬂiﬁixﬂﬁpq%h?%at%HtR}PH'aaﬁeQFvgrl§9€P§a§B and
64. In FIG S5praeapa yner sheet 50 has been punched or stanpéd to
form patterns haV|ng di e squares 51 10 surrounded by connection sl ot
regions 110. Die squaréd Wil peundersteedcdith Rapefatspipshe present .

conpl ementary t 0 @;sc) o3®iHe FHMC I n ecﬁgpagéaﬁéepéaﬁh srcbﬂf%%attqons
al | ow clearance for connection of |eads 82 (or wire bonds) t die

pads 84 in the comagcEilee Qq)tfartergnczﬁ%eqllesm% tl@bﬁn@@tb@ﬁ,smpslu@mg
provide space for ,coRaeald ik agomof’é S 2SI Sofé Héﬂﬂgghagé'&okeﬁie@“d'ﬁg

w re bondi ng. or ot’her suitdable connection net . Taken together he
di nensi ons of di easlqluam@sx.Sncund:Mrfe@al@r\p@d:bwe1qonfigurpltwn@e such

i ndi vi dual platforgs O%ro %%Oarld%ﬁrpéiéfggég I%QY be mahhe¥cklR% using

under st ood wi th bérefi
15 the disclosed method and apparatus concepts. It will

also be understood that although the methods just-
described and illustrated are for manufacturing
integrated circuits using a strip format, benefit of
these methods may also be obtained when used to

20 manufacture integrated circuits using other processes
and formats, including, but not limited to, integrated
circuits formed using a roll-to-roll (or reel-to-reel)
format. 1In this way benefits of the disclosed method
and apparatus may be realized in formats compatible

25 with existing industry infrastructure and with newer
formats currently being-employed or developed. It will
also be understood that the aforementioned packaging
process may be performed while with a die still in
wafer form. For example, a nonpolymer sheet may be

30 aligned and adhered directly to a wafer and chip
bondihg performed. As before, slots may then be filled

" in with encapsulant, solder balls attached, and
individual package pieces punched or sawed out.
While the invention may be adaptable to various
35 modifications and alternative forms, specific

embodiments have been shown by way of example and
27-



di scl osure that stanping or punching operations in fﬁé di scl osed net hod
may be perforned using any punching or st anpi ng met hod sui &%& . :

i ntegrated cWOI§28303  packagi ng. The nonpol yner sheet can al $0 éﬁﬂk&kg
patterned 25 by chem cal etching, using a steel rule die, or using a -

chem et ched di e. 9t 5iREHOPREe N2 ofl@wares. pihcABAULA be upderst@ad 50 to
aid in the accurali@ltdBivetion 161 h6H Lh¥ended to beN®iinitdy HPWhHd N
FIG 6, flexible tape 58 having 30 vias 62 for accepting solder balls is
‘aligned with thePartizelay foumrs ndisclesedi2 Raghran fheednvendiensiide of
copper sheet 50. _t&-aéﬂxf@f'é’I‘lOrflo&iff&é{:ibﬁng?yeaﬁivaleﬁegc,’”Qh'drs]hed ina
nunmber of ways, including in a roll- to-rol’'l process (such as a
roll-to-roll procesteipatives falling within the spirit and 2¢ope of the
98/ 25303 : : P 1 US9 5 et holes), or
in a press.I|1trﬁ%yiﬁﬁkgﬁr&ﬁn?eflgg%}%grzﬁg ?gﬁfﬁgfpogﬁﬁgggfelease I i ner
is typically pul 'ed off the adhesive layer 56 and a panel or strip

of circuits is lamnated to the sheet 50 using tooling 5 holes 112 for

al i gnnment. However, other adhesive and . |amnation nmethods, such as
those mentioned previously, =~ may be enpl oyed. At this point,
attachnent and bondi ng of an integrated circuit die may continue
uninterrupted, or 10 the nonpol yner sheet 50 and the attached flexible

t ape 58 may be shi pped el sewhere for further assenbly. In. “the

| atter case, the nonpolynmer sheets 50 and the attached flexible tape 58
are typically cut into a strip format prior to shipping. In a strip
format, a 15 single chip scal e package strip typically has nunerous

i ndi vidual die squares 51. In either case, further o

-28-



assenbly typically involves reanaI_gi_Lng,secgnd-’*~release Ilner from
adhesive | aygi fahsidd Preparation for mount i n@g\\xﬁ ont 0 tPET/USYWOSHSONES

rips of nonpolyner

sEeet 50. OII n the 20 case of strip forM\WM‘ X
t tt
sheets and a acﬁ?%Ff $SUEEA %M%%ex oaddt tcky oide of the nor %ﬁ%EiIU%ﬂ%BEEN_

Die are then typ y pl ace
(opposite the side with the C|rCU|try) and cured if neces ary RH“ED

it will b b benefit of .this discl.
Ty 51 50 be pickelr andhpbAENnE Bt a2otPesBra S G, cmiftefad’°

opposed to a strip), and that a sem conduct or d|e nay be placed with
its circuitry. | evel cent .or oppQosite .the nonpol yner sheet. The 30
die side of the nonpol?ﬂe?hgff?ﬁdﬁﬁ E&GCBétIéPtqﬁﬁi?Ql N FrrafheRfve and

a die attached adhesive (typi calddtricaEpixivebPosSelefBESr hads) used for

attachnment of the die. hbxt, the strips (including circuitry and
one or nore dies) are typically flipped and placed into 35 standard
magazi nes whi ch are | ogdefleh8tOonbOhoRPBTWMRr layer having firs

- 25- WD 98/ 25303 CT/U897/05489

a wire bond nmachine or a ther fREH5H kit bdwtd ntRsheside ofasadlod@vier

FIG 7, each,fead 120 fromthgd;j éé&ucturaf@?dEQZ%Pe& gbe Rad 122 using,
for exanple a bondi ng t ool fixture 1 'S use to support
the tape 5 (including the diigdearated tole¢Rbw t aed| 8adld segond side of
break at,a frangi ble portion r

process. As shown in FIG S,QQLe sta&Q ]6g&ﬁglé€gu%98r%ll%vcgg ﬁ%

filling in the slots 110 mﬁthsaldﬂmnnﬁmmediaQQZClprLtaIIy t he encapsulant

S 10 contained by damfeatures 130 and cured using a sui tabl e
curing method such as, for exanple, WV or
15 2. The package of claim 1, wherein said integrated

circuit has a plurality of electrical contact sites,
said contact sites being electrically coupled to said

electrical interconnects of said intermediate circuit.

20 3. The package of claim 2, wherein said electrical
contact sites of said integrated circuit are wire
bonded to said electrical interconnects of said

intermediate circuit.

25 4. The package of claim 2, wherein said electrical
contact sites of said integrated circuit are
thermocompression bonded to said electrical

interconnects of said intermediate circuit.

30 5. The package of claim 1, wherein said nonpolymer
layer is conductive and wherein said nonpolymer layer
is electrically coupled to said intégrated circuit to

form a power or ground plane.

-29- This Sheet Has Been Reilaced
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t her mal et hods. Alternatlvely,, the strips may be -
flipped- over g)% fixture surfa '"l m'"'ﬂ.p ﬂ the sl ot s 1leyinbddrRessei t h
encapsul ant v 15 the die*side © p mnthout need for _
encapsul ant dan1 eat ure n FI ncd di.e

may al so be conne%ted % a %??%g?to? §§Q bayérggg u5|ng Wﬁ:%ﬂ%onds
82a such as, for kxpepl s aheonpolymer sappommdsmtmmnMn9|ha Fifdg pped” so

that the circuit d d ductor di
orrented o Moty ELeF APrakPRoPARR, 2beli SndE&iupor i sirucure.

An over head view of such an enbodinent is shown in FIG- BA..
As shown in FIG 10, solder balls é%r gungxé 54 25 may .next be nounted
W t hi n openi n§s (%r vi H3§ B2CKRFRelt  FoR L& dmp BT Ne SEHiCh S BIRM: R

within a  polyipdgler| pyes ﬁanoisgineer sbgbb%tSétmtmeatéoa@ﬁ%écp of a

strips usi.ng any nethod _suitable for formng a sec | ectrica
connecti on bet weetetdk Boilshavingdat ﬁélcﬁﬂeséoﬁéu@ﬁ%e@oﬁ&orﬁ phdsl 59a
including, for exgp Smout 10 RERLLNY and reflow using any conventiohal
means. such as | R, €onvection, or vapor phase. Although not shomn
vias 62 may al so be processed as plated t hrough hol es

-26- 98/ 530

1,.
betr Usa7/ 05488 oo PRy Packege 85 FlAimyLy Pherein said nompplymer
filler materi al pkayﬂrtns s@lnlenpbéymeat sapbpelt structure campthisegpoihta a

strip or.roll é?ﬁé?” forn1 single or nultiple die chip scale
package packages S|ngre di e package 150 is shown in FIG 10). This
may be acconplished using any suitable excision nethod such

9. The package of claim 1, further comprising a

15 mounting layer having first and second sides, said
first side of said mounting layer being structurally
coupled to said second side of said nonpolymer léyer,
and said second side of said mounting layer being
structurally coupled to said intermediate circuit.

20

10. The package of claim 9, wherein said mounting

layer is a polyimide layer having a thickness of

between about 1 mil and about 3 mils, and wherein said
25 nonpolymer layer is a copper layer having a thickness

of between about 1 um and about 20um.

11. The package of claim'l, wherein said intermediate

30 circuit is a flexible circuit.

12. The package of claim 1 wherein said intermediate

circuit has first and second sides, said first side 6fFf

~30- .
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as, for exanple punchlng, cutting, or other sinllar process.
It will be Eﬁ gpd with benefit of the present 10 di scl ospcanisoanssse her
age ¢

chip scal e pac onflguratlons " may also be fabricated using this
met hod, i ncludin aekades VI e gggbo SO £9HUCERhndic®Sg | N
addltlon non- ch?p Sca e pac aggico |%ﬁ}eu§ons %ﬁ%ﬁ agycogvg%Flonm

BGA packages, nayobsaudn@bawm@r@ddﬁnqﬁ;SaidtnﬂnRWbEmQSehanethodndnd
apparatus concepts. It wll al so be understood that although the

met hods j ust described and illustrated are for manufacturing
integrated circuits ufurghersicomprficrive a Ehefality of sohdee beilisdermay
al so be obtained when used,to 20 .ma ufact e |nte? $ted ClLL U|ts usi ng

ot her processes and foPPS 8hFH %nﬁ Htedi he e 28t i nt egr at ed

circuits formed using a rohhﬂe&mgalaﬁgnciggﬁxﬁp ggfﬁ)pluraigtyabf In this

way benefits of the disclosed nethod af us be realized in
formats conpatible 25 wit PSR |l??d-]15ncﬂfs&?‘§}“§%%%%‘?gu§? ‘r‘ﬁt‘a‘ﬁai th newer

formats currently being enppyaddrtslauglPnastodd ¥idé of sakgo be '
understood that the aforenentioned packagj ng proce

while with a die still in integgedists mifrgiitexanp non olyner sheet
may be 30 al,i gned and adhered directly to a vvafer and cmllul ulﬂ;l ml:“gml
performed. As before, slots may then be filled Wi

sol der balls attached and i ndi vi dual package pleces punched or Sawed

out . Wi be the layen | (}nf%l e%a%jagpéépafet o¥a£h0{ﬂﬁt%§rated

nDdlflcatlons and~al t &r N&t1 Ve or ns, odi Nen vé been
shown by way of exauphe anthprising the steps of: -27- WO
98/ 25303 PCT/ US97/ 05489
descri bed -herein. However, it shoul d be understood '

15 providing an intermediate circuit 1nclud1ng an

array of electrical interconnects;

providing at least one nonpolymer layer having

 first and second sides; said first side of
20 . said nonpolymer layer being adapted for
structural coupling to said integrated

circuit; and

“structurally coupling said second side of said
25 _ nonpolymer layer to said intermediate

circuit.

14. The method of'claim 13, further'comprising the
30 step of structurally coupling said integrated circuit

to said first side of said nonpolymer layer.

15. The method of claim 14, wherein said integrated
35 circuit has a plurality of electrical contact sites,

and further comprising the step of electrically
: -31-
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that the invention is not intended to be linited to;ihe particuiaf'
forns disc'&&ﬂﬂﬁw ‘her, the invention is .to cover all -nogifruseiosesss,
equi val ents, an alternatives falling within the spirit and scope of

a .
the  inventiop,as; dghi 069aDYohREAPRINI o ATy electrical

interconnects of said intermediate circuit.

5 16. 'The method of claim 14, wherein the step of
electrically coupling said contact sites to said
electrical interconnects includes the step of wire
bonding or thermocompression bonding said eleétricél
contact sites of said integrated circuit to said

10 electrical interconnects of said intermediate circuit.

17. The'methOd of claim 14, wherein said nonpolymer
layer is conductive and further comprising the step of

15 electrically coupling said nonpolymer support structure
to said integrated circuit to form a power or ground

plane.

20 18. The method of claim 13, wherein said nonpolymer
layer is a nonpolymer support structure having a

modulus of greater than about 1 Mpsi.

25 19. The method of claim 13, wherein said nonpolymer
layer is a nonpolymer support structure is a metal foil
having a thickness of between about 4 mils and about 10.

mils.

30 .
20. The method of claim 13, wherein said nonpolymer

layer is a nonpolymer support structure comprising
_—

copper foil.

- 35
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;iﬁBi- nt'egrateq, ﬁd’ﬁdﬁit, _ corrprl S|ﬁ8 aJmHIIJJIMHIIjiIMﬂllCU|t1 i. m@;;%;;gor :

el ectrical interconnect; | east. one nonpol 4yer having first and

second si des, i d fol t ofes a SkQQ Sty gt upl ed

to said int egrat:% Ci rc%elstmé& ddséufdéisgjé%n ﬂ n sai dHl o &iylgn(aef}r)\g

structural ly coudlagrez dsa ccopper - layagdhavenglacmhnpkWheﬁemf1hﬂ$%ﬂeneast

one nonpol yner é#%yq{ extends t co ve% all of the electrical interconnects
% A

of the internedi e nonpal yner | ayer is |arger
than the integrated CI[CUIt, mhereln said nonpol yner | ayer is conductive
and wherein said non- -~ polyner layer is electrically coupled to said

integrated <Xircuit to forma power or ground plane. 2. A package for an

integrated circuidy (“¥Hg'ﬁéfﬁbda8f'@igiﬂegBatﬁhEkéﬁﬂ'%a&@@h%@éﬂkedlate
el ectrical interconnects; at |east one non ofyner | ayer having first and

second sides, swHimbyilsis sadfale)*lhhedciaméﬂ-tbel ng structurally

0’ 23. The method of claim 13, wherein said intermediate
| circuit has first and second sides; wherein said step

of étructurally coupling said intermediate circuit to
said nonpolymer layer includes the step of structurally
connecting said first side of said intermediate circuit

15 to said second side of said nonpolymer layer; and
further comprising the step of structurally and’
electrically coupling a plurality of solder balls or
bumps to said intermediate circuit; said plurality of
solder balls or bumps being structurally .coupled to

20 said second side of said intermediate circuit.

24. An electronic package, comprising:

25 : a flexible tape including a patterned conductive
| layer and at least one patterned dielectric

layer;

a nonpolymer support structure having first and
30 ~ second sides,. said first side of said
support structure being stfucturally
coupled to saidAsecond'side_of said

conductive layer of said flexible tape.

35 ‘—“‘—‘;——~—————__7
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coupled to said integrated Circuifﬁ”énd'said second'gide of said |ayer
being structurally coupled to said inter- nediate circuit, .w b7 bda6p at
| east one no wyéﬁ | ayer extends to cover all of the elecrfgga ; -

I nt erconnects of .the_internedi ate circuit,,and wherein the nonpol yper

| ayer 1o Targer thin tRES REBHPAReq C AN 2 {ondtihe 3 1S ARG EFe

|l ayer is a nonpol yapersHRBOEL rsitr deidus@combryildesecard is RittefRed Bavi ng
a thickness of between about 4 m_l.s and about 10 m|s. 3. Axgacka e for
an integrated cirtQF® aBofpeLErdgaldy i iR FRIF Wi (Wheke R RgLd

electrical intercgpageeksriat 1b§ast hake MAHIOlAHEsdifd ¥ dahdr 85 and
second sides, said first side of said | ayer being structurally  coupled

to said integfat eB2EFPEDRE, tandosm @ Pdadwd et Qrenings |exfesndipag
structural l'y COUp{:ﬁgoEBhSQEQd:jBri‘éﬁ.'ectr'I%d;llaaltﬁﬁ' Gt o NS £d Nop iR s! €ast

one nonpol yner | ayer” extends to cover of the electrical

i nt er connect s being configured to receive a solder Rl IACENEATWISREEN

2 5 MAY 2001 said figst side of said conductive‘fg§ér isegoine? 98 the
an I"ay s Targe

intermediate circurt, wher el n the nonpol yner [ r

than the integratedidi segiond whdeeiof saiid dielectrimripgtemeso |tlyat $8id
nonpol ymer sygporf, SLLYGLW 8¢ openingsC QWP 'Ha3% e SRR QAL 5 - 4
N ed ¢ PPEIH

A package for an egra conpri sing: an 1™termedi ate
circuit includi ngadigned @dlthi ateleastepiast of saiditelersisti aaikl ywonpol yner

| ayer having 115t 880c85%8 Sagion of sYidPontlidhiyd Yayddle of sad Tayer

15 26. The package of claim 25, further compfising a
semiconductor device having a first side structurally
coupled to said second side of said nonpolymer support
structure, said semiconductor device including a
plurality of electrical contact sites; said contact

20 sites being electrically coupled to said conductive

layer of said flexible tape.

27. The package of claim 26, further comprising a

25 plurality of solder balls or bumps disposed on said
first side of said dielectric layer of said flexible
tape, each of said solder balls or bumps being
positioned in one of said plurality of openings in said
dielectric layer and being electrically connected to

30 said conductive . region of said conductive layer of said

flexible tape.

g
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coupled to-said integrated circuit, and said seéond §ﬂdé 10 - of said
|-ayer -bei.ng %6?55 {} I 'y coupl ed to said inter- medi atpmjsgwusmg
wherein the at -least one nonpol ymer - | ayer extends to cover all of

the el ectrical |n%§rcogﬂgcggckaqe of dfa tﬂ“§7r“f% %ﬁt§a5§r88h 8é9ggr

wher ei n t he nonpol yirer yer Sl arger e rntegra
circuit; and suppanunsmmgchmma'Haanaupdduknsamﬂ geeaner sthep, abaud 1
first ge of said nounting |ayer being structuratty —coupted——

to said second si bt said nonpol yner | ayer, and sald S|de
of ~said nmounting |ayer being structurally cou I’Hm "ﬂ" m ,iaj :
I nternmediate circuit. 20 5. The package of claim4,. wher

| ayer is & polyimde |ayer having a thickness of betmeen -about 1

m | and about 3 npbs, @nd Pﬂa&n@ig@ oA d:'lrairwcmmeﬁhéﬁem §‘>§1d noﬁpammeﬁ:

| ayer having a thickness of between about errlm out 20 [err]m

6. A package for BWPPREEQEEXNETNLRC i 2 ?%l%@ﬂl haVln%nalﬁbéFhﬁﬁﬁéte
circuit includingogl Betikedl abdi® WA Sind abou@t10!®ESE, One nonpol ymer.

| ayer having first and second sides, said first side of said |ayer
bei ng structurally 30 coupled to said |ntegrated circuit, and said
second side ¢ of said |ayer being structurally coupl ed to said inter-
medi ate circuit, wherein the at |east one nonpol ymer | ayer extends
to cover all of tB8.el 8ot eilesttrionisr EARkags, comprisbhgthe intermediate
circuit, ;and wherein the nonpol yner 35 | ayer is larger than the
Integrated circuit, wherein said internmediate circuit is a flexible
circuit. a pat3grned condudhiv¢1kaygxrhmwtn@afkage and

conpri si ng: a patterned C I r _hav t seco

si des and an outer Iaf%?ggabééﬁ rgxssggd é%% u%ﬁ% é%aaﬁﬁun Yo

being pattermed to form an els@idlcahdyctmndudayee being patterned to
form an electrically conductive region
having peripheral conductive features
dispdséd around a circumference of said
outer lateral boundary for electrical

20 connection to a semiconductor device;

a patterned dielectric layer having first and
second sides and an outer lateral boundary
with a smaller circumference than said

25 circumference of said patterned conductive
layer, said dielectric layer being
patterned to form a plurality'of openings
extending through,said dielectric layer,
each of said openings being configured to

30 receive a solder ball, and wherein said
first side of said conductive layer is
joined to said second side of. said

dielectric layer so that said plurality of
openiﬂgS'in said dielectric layer-aré

35 aligned with at least part of said

electrically conductive region of said
35. : .
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regi on having peripheral conduitis GHEEE AT BEEMi|sposed around a '
circunference of said outer ateraREPUMﬁﬂhry - for el peihisoRbsase
connect i on Y9 gﬁlconductor CVILU : a patterned dlelectrlc | ayer
having first and second sides aE an oquter gh eral ndary with a
smal ler circum f er 8RR u?ﬁéﬂes RYSEi PRGNPS &REE 5@ i d patterned
?On- | | di Ct:cve | ayer, péﬁiﬁhgrﬁheeﬁhdﬁcﬁaﬁr fléaltlmg:el%atdﬂ;rﬂ?cblto
orma plurality of openings extendin rough sai ielectric
| ayer, each of said openlngscﬁ%?ﬁﬁt&E%f&Bﬁﬁéde§§en beyond. SR PLEF der
bal I, and wherein said firstp§hf@a®y of said 8diedec@RddCienddByer is
.10|ned to said second side of said dielectric |ayer so that said
plurality ofs openings in - said dielectric layer are aligned with at
| east part of said i OLIME r o] d
conductive |l ayer 55 @ non%ﬁﬁgag%ﬁéﬁﬁ§k¥ﬂ§perlﬁ%%gg? %%%gﬁ%t?tngegﬁgres of
sai d conducti ve I@ﬁﬂongdsyﬂﬁﬂxnﬁﬁkﬁt$MPEQm%rS%@%ﬁHEF9 being
sai d dielectric menber; t e first
and second S|dés sm«¥%§ﬁ§§¥¥y;tr ctureab%?%%ﬁg ét3%?¥gﬁgy rigid
60 and having an eIastduﬁnhﬂgneqﬁ&%ﬁthamr%mpmbohtMRSl, and smpdi, -and
said first S|de of said s R Stdcigr i u
coupled to ®ai d second S|g£ f%é-(éﬁiééﬂf Q@bport stré#%&%& thh%
nonpol yner support structmmxduhunqjly couplexh b@tsaldasecahdbemdeapf with
a circunference smaller t hap t.he ci cunference of said patterned
conducti ve | ayer zfr?d‘% é}fﬁ-}%tg‘-‘{ﬁj; ¥¥Y7 of the openi ngs of the
patterned dielectric |ayer;
REPLACEMENT SHEET £ 32. a
a sem conduct or deV|@e%ﬁﬂﬁqﬁ?Q¥q99§nd%¥%ﬁs§Q7ﬁ%?%rﬁlFﬁrs Side

coupled to gaid second side 9f:rﬁatdrammpolcy>mpaewmmorstald second side of
structure, said sem conductor  device hncludlng . N d
rality of elctrical contact SPt8sNOBPOL-¥NSF FﬁFésﬁtfuc ure, sai

contact sites being el ectricgbhycéndiibedrt devdiceé Eedlpjting a plurality
eral conductive features of said_conductive |ayer

wherin the seni conduct or dengeeﬁ8§t£ﬁCB&tEP“F&F%rﬁltes' at least one
‘of said contact sites being electrically

20 coupled to said peripheral conductive

features of said conductive layer; and

a plurality of solder balls disposed on said first
side of séid dielectric layer, each of said
25 solder balls being positioned in one of
said plurality of openings in said
- dielectric layer and being eléctrically
connected tb'Said conductive region of said
conductive layer.

30

31. The-package of élaim_30, wherein said electrical

contact sites_of said semiconductor device are

electrically coupled to said peripheral conductive “
35 features of said conductive layer by means of wire

bonds, inner lead bonds, or a mixture thereof.

AN
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boundary with a circunference smaller than the;cir-*" S :
cunf erence !P;gz pol ymer support—structure; and - PCT/US97/05489
0

plurality of s er balls di sposed de of said
dielectric layer, each of said sol E!\!ﬁﬁ“ﬂ“ mml“mo
tioned in one of said plurality of Al Ngs s n saixd

dielectric layer and being electrically connected to said

conductive regio fs T
package of clai Qy? mhgﬁglﬁgggggg %gcfﬁ¥ga 380%%&591n said nOéb°lpﬁ
of said senicondusmppoﬂEVBteuatareléste&eatb;camhy<ﬂbndnct1ve and
sai d peripheral canductive features.,of said con uctlve I%y

by means of wire BORGEID| AASF PRARCHIMEE, SHPPLY e is

t her eof . electrically ¢beppeakagewekntlat mebsm&irﬁé roSadalid
nonpol ynmer ort -structure is 1§J[ ectr. calcll%c conductjve and

S|tes

o su

wherein said electrical CEBHﬁSFyﬁéFe§uﬁﬁbﬁ? W FYTSFIy
coupl ed and saiBet¥BalcEEvkeaslyedne stichs ainhtel LAl ifehpSDphest
sites of said sem conduct or devi ce and sai d conductlve

layer, such that support structurg,f@rfsnpady feeup otk STWRETERM an
el ectrical cigcuidaiq semiconductorPg¥aer %‘?&'dd =38 %M&rv@%f@rand

sai d conductlve 5 layer. . A package for an
integrated circuit, conprising: an |nterned|ate circuit

i ncl udi ng el ectrical i nt erconnects; at | east one

nonpol yner | ayer having first and second 10 sides, said
first side of said | ayer being structurally coupled to said |ntegrated
circuit, and said second side of said | ayer being
structurally coupled to said inter- medi ate circuit, wherein the at |east
one nonpol ymer : | ayer extends to cover all of the

el ectrical interconnects of the internediate circuit, and
wherei n the nonpol yner | ayer is |larder than the
integrated circuit, wherein said integrated circuit has
a plurality of peripheral contacts : ~.on a first side of
the integrated circuit, and wherein the ' . nonpol ymer

| ayer is coupled to a S|de of said integrated ' 20 circuit
opposite said first side. ' -
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