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Wre Bond Tape Ball Gid Array Package Field of the Invention 5

The present invention relates to tape ball grid array - packagi ng of

el ectroni c devi ces. Background of the Invention 10 There
IS a recogni zsxDswoses3i n t he el ectronics I ndustry for a teqpEpUssshioogrid
array package on which a chip can be attached by w re bondi ng. Tape

bal | grid array packa@ﬁsgﬂ# ﬁ#gowaﬂtgﬂ_gjﬁrﬂ Ealidget hr ough
t her noconpr essi on bondi ng” or sol der bar I'p Chip are currently on the
mar ket, however, only 2% of chips are bonded by these nethods due to

t he hi gher costs Ededd of thekImWentnifgmstructure, whereas the remi ning 98%
are wi re bonded. The tape ball grid array wire bond desi gns

currently beipg inplepented all require a 20. covercoat or | der, mask

si ncessol der gal |s ardne prﬁ??%'&ﬁéﬂ’%ﬂ?‘%“@?‘?&ﬁ?tt%iEﬁpeofbaﬁ'ﬁegﬁlgxi bl e
substrat e. Thirzrayapabkagingsif \eleetirgmicodewhoéact ure due to the
severity of the tape ball grid array sol der mask requi renents. The
sol der* mask nust define the solder 25 ball pads to tol erances |ess than
50 microneters t&ackaroungd, of ;the dnvention g pad sizes. Unequal pad sizes
can result in a few weak sol der joints which cause the package to fail

prematurely ygon thermal cygl et:gét% %cogtnizglinﬁge&nfﬁ(%ie\‘.‘l.eecﬁzgo%q@s
3 hese nts, nore

printing processes cannot nee ol erance requl reme ]
expensi ve process@ustrysfier astapptkrllngdiidgasraypeckags an whishse be
used. | n addidhipn cabhbesatta@cheh J¢ Mitie bohlihgNd BABL@A1d grigsol der

el Ot et ] pAERadd hBLOL Sy iknpent P5E Bl St o
t enper at ure sol ddthermocogpression dprinmwrTiseldey, babll £kir tchipe ayeed, the
sol der mask HBSt MridentaRdohChREIMdM&S, MRWevd20[ 81y 2% of cHilpiarel NCe
the is being att%%r}x%deé %yatLlegé In?é&ods due to the higher costs and
lack of infrastructure, whereas the remaining 98% are
wire bonded. The tape ball grid array wire bond
designs currently being implemented all require a
20 covercoat or solder mask since solder balls are
attached on the circuit side of the flexible substrate.
This can be a costly design to manufacture due to the
severity of the tape ball grid array solder mask
requirements. The solder mask must define the solder
25 Dball pads to tolerances less than *+ 50 micrometers to
ensure closely matched pad sizes. Unequal pad sizes
can result in a few weak solder joints which cause the
package to fail prematurely upon thermal cycle testing.
Since inexpensive screen printing processes cannot meet
30 these tolerance requirements, more expensive processes
such as photo imaging or laser ablation must be used.
In addition, the solder mask must withstand eutectic
solder reflow temperatures of near 220°C for short
periods (2-4 minutes) and 150°C for extended periods
35 (1000 hours). If higher melting temperature solder
alloys such as 10% Tin/90% Lead are to be used, the
solder mask must withstand temperatures near 320°C.
Also, since the is being attached to a flexible
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circuit, the mask nust be flexible itself, therefore many of the nasks
used in the circuit board industry are not suitable. 5 Sumary of the
| nventi on This invention provides a wire bondabl e tape ball

grid array pagki@mssddi ch does not require the added pr 0GRS AUs9§/11006
depositing a solder mask. The polyimde 10 substrate itself provi des the

sol der mask for the package,, and.t he ck de at rmuch

| ower cost. Crreuwit, Eﬁ%iﬁ?ﬁ]‘e"ﬁ rtcg'et Fé/e gg%lh‘g%&} g‘eﬁg?a €stiffener
with the circuit manyeoff theemdsksiusied dinr thet eyréuid |kg>ar§ ipfustryff ener

rat her than away gdveOmothgustapiener as i s conventional. Since the
sol-der balls are attached to the side of the flexible circuitry
opposite the circuit traces the polyimde of the flexible circuitry
acts as aSsolSpmmary AVERLIoNe sol der of the solder balls 20
frdm spreadi ng al ong the netal circuitry. The key ingredi ent which

makes this design con | correct
adhesi ve used to g%% i.%%erwigo% %r%‘)éﬁ&u%t '{TP% eﬂ{ﬁ?g%gte ?iag%ei?gﬁ The
adhesi ve nust hagxigherteyvpatikage mbyiicht dosS\/\not;hr%uI&I fthe Bddedng in of

the regions betvwgghdklg Sfr&é%ésltlngt HEBIde? ASsKO! 1R pBaYen Z{ﬁéds or air

pockets between the fl cirec |tr and iae stlffener
adhesi ve, ho%@veFUbﬁﬁ§Ftﬁo%t?? 8nF° ex mask forpEBens to cover
the wire bond pagsckilgeh andlthusaltélet m:ackagev\pan b mtideg ar moebs lower

I mpossi bl e. ThecQQQQS|ve nmust al so be rigid enough at the el evated
t enper at ures requi £ r w re bondi,ng gé é 4 200 err% % % revent
absorption of the ul tFét?ﬁﬁ g b‘b‘rﬁ?‘&?@’gﬁ'sn $ G meral, Bhif an Bliable
met al | ur gi cal bomdithFithal byrceihe sSikle |cxfnrt¢1epﬁﬂ.emibbé adfrcuiergdfiesing nust
be | 0‘3’ an]‘j' thE  thePdRGFEURe VS e Hah' a8yORkon it RAN¢RAd a0k ! ONg
periods o tlrre'conveni:ion_al. Since the solder balls are attached to
the side of the flexible circuitry opposite the circuit
traces, the polyimide of the flexible circuitry acts as
a solder mask to prevent the solder of the solder balls
20 from spreading along the metal circuitry.
The key ingredient which makes this design concept
feasible is the implementation of the correct adhesive
used to bond the flexible circuitry to the stiffener.
The adhesive must have the flow characteristics which
25 allow £illing in of the regions between the circuit
traces so as not to leave voids or air pockets between
the flexible circuitry and the stiffener. The
adhegive, however, must not flow to the extent that it
begins to cover the wire bond pads which would make the
30 wire bonding process impossible. The adhesive must
also be rigid enough at the elevated temperatures
required for wire bonding (180°-200°C) to prevent
absorption of the ultrasonic bond energy necessary to
create a reliable metallurgical bond. Finally, the
35 ionic potential of the adhesive must be low and the
adhesive must not diffuse onto the bond pad after long
periods of time.



2 An adhesive with the required properties has been

I dentified and denonstrated in practice. The adhesive whi ch provi ded
the best results is a thernoplastic polyi mi de available fromE. 1.
Dupont de Nenours of 5 WImngton, Delaware with the trade nanme KJ. This

particul ar adiwsémaessas supplied in a 50[err]mthick film pcEosbshits a
glass transition tenperature of 220[err]C, however ot her thernoplastic

pol yi m de adhesives w hadhessg{}éf ' teh%b;[gﬁ%éagsc}ﬂo&%&%%é rh%%%%iagn
tenperatures 10 nmmy al'so work adequately. ~“ThTrS hesive was pl ace
bet ween the circdidenfifhedtdrd deumataateddinaprackier. The Aperat ur e

of 350[err] C and whiphepsovided t4d)-bH0 resulpsi i60d tthdérndlefstd@- 60

seconds. These Cg?&é%h&?% avaifgﬂ#3“¥}ékh%.theﬁﬁéﬁhE(hé: éﬂf@ %ffill in

the spaces 15 b e circulrt traces but prevented adhesive from

f1 owi mg onto Phe Widfdngher: Relawareavithethearradrcrgme KJof THE adhesi ve
S 'ver_y simlar tparthetblat aditesive plsyistppaiedr €hid S0iRGUHilck tHHeme i S no
danger” of cont ion,to the ba s fromionic di f fusion 20

i nat d pa 0
eff ects. A bR F LR A P LRMEeRRtI R 8 43 icor t
| ower stiffness rlmkelves athhesitieiipleatichpolyimideradhesistasc wichyi m de
adhesi ve and the ' Mg r 404 dit.L : 'p?H}:%M:
i mproved ther nal %?ffe%ggFetl?g?llmise&I%ae%gfgghgkgggg%?&?%ﬁ S. g%t% i ng

condi tions sitRi | 8% GlERoYeTk (3PS Ve wIhdsydehesive was RIGERe he
preferred materi detiweeni theottrdabeary and hessulféfenesiand dadntiedes
applied at a thi S s]dLQ._[ r e qﬁn)e_i wth a
stiffness 30 nodu .%S%Fg‘&gf?‘%%g% ﬁ:g‘} of %‘d]m%]uf’gg%se&% fée%t_l v_eio\b%

Bri ef Descripti oPs fomealkimenef 20-60 secondsTheTheoe eppndifiams on will be

described wi th 3%I1WeECthéOadhés BEE AH Atipletdl FVEITDE, inhedeidrdalske
nurbers ref e'El.St 0 l:le'tléveee%a{ikg é::r.]ré\r\]ft Sts,az\'/aev::reasI b\ll:tlte\lg/:s:évgﬂged adhé’g}grreelf}ﬁm
flowing onto the bond pads. Since the chemical makeup
of the adhesive is very similar to’'that of the
polyimide circuit substrate there is no dandger of
contamination to the bond pads from ionic or diffusion
20 effects.

A further embodiment of this design is to insert a
lower stiffness modulus adhesive between the
thermoplastic polyimide adhesive and the stiffener to
provide additional compliancy for improved thermal

25 cycle fatigue life of the solder joints. Bonding
conditions similar to those stated above were used.
Although the preferred material is silicone based
pressure sensitive adhesives applied at a thickness of
50 and 100pm, any other adhesive with a stiffness

30 modulus lower than that of KJ would be effective.

Brief Description of the Drawings

The present invention will be described with
35 zrespect to the accompanying drawings, wherein like
numbers refer to like parts in the several views, and
wherein:
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Figure 1 is a cross-sectional view of a tape ball grid array package
~according to the prior art; Figure 2 is a cross-sectional view of
a tape ball grid array package according to one enbodi ment of the 5
present i nventwenwssss Figure 3 is an expl oded, cross-sectusssalonsi ew
of a portion of a tape ball grid array package accordi ng to a
second enbodi nent of t e n 0 i g

cross-sectional view.s %' is b ngéé &Cthbnal vf'f:alézlr ?I na éés?%r%l y; and

Figure 5 is a topIcht a?‘F’?ﬁlé\PatﬂkagepGF?g’ﬁ‘ﬁuéﬂ T the praeri3rti grid array
according to either enbighme® ief a croshesentcisanil menbfoal tapelball

Description of th rf&e;ﬁté %(a@ﬁ&%' 9885y jng to one &l éléf" gAtes a
tape ball grid ar general Iy indicate accor |ng to
t he pri or %rtprefﬁ?%"— p’aft‘{{eiﬁé% i ncl udes a pol yi m de base 20 sheet 12

attached to a netal stFic_fnﬂmarB 4 an é’ﬁplksdﬁ crosatsadheshy: diew Bfca

pol yi m de sheet e e h define
el ectrical cw ts %%{ it ceegg%g re conn c?tagﬁaégaége d\‘{ﬁ%m C

devi ce 20 by thi na\/\ﬁ?%n‘izemh%q}&!% Bf thR R¥9SeoAdVRYEESR: process. The
el ectroni c devi ce 20 iBigesiredd @ thoss- se&idﬂaﬂﬂ&ﬁeﬂshﬁﬁﬂr atthesi ve 24

and covered b_.y ?urgngaw %e%GfméJlé& l;S)'n According to

this prior construc osed facing away from
the stiffener 14 and JPigwre Tdfedelopy E]-%Ibl‘d’é?w rﬁfsb@ ePredorreba 28 which

define areas (usugapy B&IELﬁ-ﬁr& dr@ayDha66F®iNg &Yl eithefrebhbyaSfdedimg of

sol der balls 30 t h Ges; 18, This sol der nask 28 is necessary to
prevent the sol degh'E Sr% %I‘ %ﬁ'ean (‘}rcr'l fl ow ng out onto the traces 18 during
the 35 attachnment process. The solder mask 28 is usually quite

expensi ve dueis o bpégciigbiod AfetNeC eSeFefHed Bl iment

Figure 1 illustrates a tape ball grid array
package, generally indicated a 10, according to the
prior art. This package 10 includes a polyimide base

20 sheet 12 attached to a metal stiffener 14 by means of
an adhesive 16. The polyimide sheet 12 has copper
traces 18 deposited thereon which define electrical
circuits. The traces 18 are connected to an electronic
device 20 by thin wires 22, usually by the wire bonding

25 process. The electronic device 20 is secured to the
stiffener 14 by an adhesive 24 and covered by an
encapsulant 26 for protection.

According to this prior construction, the traces
18 are disposed facing away from the stiffener 14 and

30 are covered by a solder mask or covercoat 28 which
define areas (usually circular) for placement and
reflow soldering of solder balls 30 to the traces 18.
This solder mask 28 is necessary to prevent the solder
balls 30 from flowing out onto the traces 18 during the

35 attachment process. The solder mask 28 is usually
quite expensive due to the tight tolerances required to
image each solder ball area. The object of the present



| mage each sol der ball area. The object of the present

4 I nvention is to elimnate the sol der mask 28 previously
required and so elimnate this expensive assenbly step.

El i m nati on of the solder mask 28 is acconplished as illustrated in
Figure 2 by r eweomises3 t he polyimde 5 sheet .12 and its coppePCT/Usas630063
wWth respect to the- stiffener 14. In this construction, holes 32 are

cut directly ;ﬂrﬁ%?xtt.\.gﬁ @Ql ¥ nddgnishee! che beiabhensqd lcﬁ revx%'sl.'@ 30

and the polyimd tse

. J sk
o vene o L nearihd Spfqty Suimipate, this erPRariYS RFREMBLY, S5ERed (o
the traces 18, us BdliminbyiomfdDvelenlsddenrgmask 28 is akuweonipdyishedr edi ent

whith nekes this ﬁ%‘l@.ﬁsﬁ?ﬁﬁ@&tm Fl&t&%s'zbb? &‘EVEQELI‘IMWI smdlge0f the
correct adhesive ﬁng hesi ve 16 nusSt have . the flow chara teristics
f

15 which al | 8w fﬁl'ﬁ‘ﬁtn&z 1?%§%§r§§°§eﬂ'\ﬂegﬁt]? HeesPech it € traces
18 so as not to |sdffeneird34or mImrthis quocitetectheonywcholede8DEne mute sheet

12 and the Stdlfzfe%'&gg }:ﬁto Jlfi@ Oﬁcﬂlw:.\ﬁ% %@e&lﬂo‘ﬂgv%r fﬂés d g]e A1 ow

to thé extent th ver wre woul d make
the wire bonding ki?rl&@e§§ PH‘EOEE? tﬁ’%lyl‘“ldel'l‘?gséhﬁaﬂlée%ﬁ Ja?é-%]t &&n in

Figure 5 whi ch as ia lsaddeat nask e \prEvdrde spreaﬁlﬁé ofit hdhasoldwdrt ashnent

points at the ecq{er %?lﬁggeﬁhffsz%]m ta{& ko thea‘lr'fsj%@%se formed on

t he polyim de sh adhesiy ve must ri‘gi d enough
at the el evat‘*ﬁi‘atléﬁ‘pbh’afﬁﬁ%%w TLARASERS or WI re bonding (150[err]-

200[ err] C) to prevent Theskept ingredidrite wﬂﬂdrﬁmhs bhisl desigcicgitept
necessary to cre | i;ab r’rﬁhﬁ d I ionic
potenti al of theaéa es],ulrl\(;eea%G{-’gﬁ %rk%gdai ov?nar?g ?ﬁg EXG {%{%é%s&% not
di ffuse onto &-he Thén@dpaaive 1§ sy &?@’%éﬁ’ﬁoé@%fc@ﬁﬁctensucs An

adhesi ve 16 wst hvimrr aqubwedlmmrin&sf hife regioheebBetwesri idheed and
dermonst Ao L) RALES Lo lEe 1p, pdE UL A0 YBLEN B e o
Nenmours (W I m ngtmkelba begwepn e mmltmlaik sheet K3.and thehis particul ar
adhesive was appldickfalledr AN t fhekadibb AL 16, howeGbRs Smis@NEdt | Mlow
temperature of 221:04 Ei:rk{é %Xtréowei\fﬁat of hebegins to cover wire bond pads 34

20 which would make the wire bonding process impossible.
These pads 34 are best seen in Figure 5 which
illustrates a few of the wires 22 and their attachment
points at the electronic device 20 and the copper
traces 18 formed on the polyimide sheet 12.

25 The adhesive 16 must also be rigid enough at the
elevated temperatures required for wire bonding (150°-
200°C} to prevent absorption of the ultrasonic bond
energy necessary to create a reliable metallurgical
bond. Finally, the ionic potential of the adhesive 16

30 must be low and the adhesive 16 must not diffuse onto
the bond pad 34 after long periods of time.

An adhesive 16 with the required properties has
been identified and demonstrated in practice. The
adhesive 16 which provides the best results is a

35 thermoplastic polyimide available from E.I. Dupont de
Nemours (Wilmington, Delaware) with the trade name KJ.
This particular adhesive was applied 50um thick and had

a glass transition temperature of 220°C, however other

5
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t hernopl astic pol yim de adhesives wth different t hi cknesses and gl ass
transition tenperatures may al so wor k adequately. This adhesive 16 was
pl aced between the circuitry and the stiffener and |amnated at a 5
tenperature ofw@sf§ses3r | C and a pressure of 100 psi for a PCTOS960f0020- 60
seconds. These conditions all owed the adhesive 16 to conpletely fill in

the areas bet vvethteQ@lBg]r_]%lsgﬁg 1 _irn%&%saaﬁﬁg% é);%ﬁ\g?gﬁ%fgggggi ve 16 from

fl ow ng ~onto_the ga 3 I nce the. che eup of 10 the
adhesive 16 is v&&?cﬁ‘ﬁ??ﬁ S ¢ of- TRREI TLOR SRURSHAFRTER: PRVt 2L%Dst rat e
12 there i s no daoghr agéquatelgont dhimaedbasivethe wienlesgsl Bétweem i oni

or - diffusionigkfeetuitry and thE@tqe#BhE¥ MPCHMin4tl@ RE 40 the
preferred adhesive 15 has been found togbgggggr oxi mately cqnstant at about
0

1.5 x 10[ err] >ParS"BGERtYUTe £ySH a0y uge % Psl f@Kedi ves
tested exhibitedtimeospl 26-60 ssrwirids .at Thesedeshd il dreadnaveaeshef | ess
than 2 x 10[err] _Ba.S.Wwhi f d be t.go | Qw. to,f | O
correctly in t hat d%&glpgefgd%%sclo\\,}%i&;%g I g\gﬂg%i Jf%et%vﬁ ra%eggnaegg'géhB%e

In addition, thecoPResi vraaess ks radupreyensedcadhesivig il Exonghlavies evat ed

tenperature (180[caito] tROOLGHd |add B4. sahbewMé rehdaardingakeuphgsepads. |f

an adhesi ve S tiffn t hese.t erat ur.e ' is too low, 25
ultrasonic e%gr g%hve\n ff"ﬁ%%l‘é?)gl(s)éb%}d Y& t%émgggﬂgr%#th%f\,\o@ %E]'tehe Wi re bondi ng
process, possi bl polyimide exingnit rubstratend2bbriiend inec dengeanabdt be
acconplished. A contahihbfess £o tHe Vorepalislak filneridnikacys thought

necessary to permg,t.efficie i re bonding, with the 30 preferred adhesive
16 exhibiting a g"ifl“'f‘ﬁégg %P%%‘\f,%s' approxi mately 7 x 10[err] Pa in the

range of 150-200 C. The complefjWiRfcozidRdné bfltid mteFerredr hAREsive
enbodi nent og th%si nv nti(gn V\,g:?rei n an.addlail onal | ayer of_ adhesive
36 is interpdBed 55 REER TR & EPPEOFIRAEEY SPRE 250PPPHFde sheet

12 and the stiffaner x140° Theed Gvweasa rangef of h2s0damoer ci. s dene¥ ovi de
additional f1exiblgl ¥ 200 cored WRLATSE O L0 SR SHIRIL; S akMPrOVed
thermal cycle
desired temperatures of less than 2 x 10* raes which
was found to be too low to function correctly in that
20 the adhesive overflowed the wire bond pads 34.
In addition, the adhesive 16 is required to be
rigid enough at elevated temperature (180°-200°C) to
allow wire bonding to the pads. 1If an adhesive has a
stiffness at these temperatures which is too low,
25 ultrasonic energy will be absorbed to the detriment of
the wire bonding process, possibly to the extent that
the bonding process cannot be accomplished. A
stiffness G' of at least 1 x 10° Pa is thought
necessary to permit efficient wire bonding, with the
30 preferred adhesive 16 exhibiting a stiffness G' of
approximately 7 x 10® Pa in the range of 150-200° C.
Figures 3 and 4 illustrate a further embodiment of
the invention wherein an additional layer of adhesive
36 is interposed between the adhesive 16 bonded to the
35 polyimide sheet 12 and the stiffener 14. The purpose
of this layer is to provide additional flexibility and
compliancy of the assembly for improved thermal cycle

6
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fatigue |life of the solder joints. This additional adhesi ve is softer

t han the adhesive 16 and preferably is applied in a thicker |ayer than
t he adhesive 16 adj acent the polyimde sheet 12. The preferred 5

mat eri al s ar eweisrosssme based pressure sensitive adhesi verCT/ISBé/I00have a
stiffness nodul us approxi mat el y four orders of magnitude | ower than the
adhesi ve 16, @@maééh%%l ¥ReVbbiladr Sdduiess ripdubya: £ aukd t han

that of the adhes abl e stand the er.at ures
encount ered duri® %%’s%%/ s\%EFH EE?Vet%% adhe%é’el 18%an pref%ﬁ Ugh the

i nvention has beks ambred)eah wi thickerrbaypmcttiHan thleyadhesive ele nunber of
enbodi ments, it R %Eg@ﬁié&e&é@tlﬁnﬁh@?kgfﬁi‘iééns will be 15

apparent-to those sk I For ex%rrqp ., haterials
described nmay? bem§'EFb’§Jc?]ﬁJtaé’& gdligPps basedmrassure gERFAGLeNi | ar
properties and thahsdnmm Mhlch haaei aust5f fnsdsimesiuday bpprozihatesly | n

particular, the ¢ ﬂ&r ?E%gflgoimp& s,_g{cbg{ gal aEHEs%@é hfg coul d be

20 any of a nurrber of I'ndri cal
particul arly usePyt any & Lyg w1th a stiffness modulus lower than

that of the adhesive 16 which is able to withstand the

10 temperatures encountered during assembly would serve as
well. .

Although the invention has been described with

respect to only a limited number of embodiments, it
will be appreciated that many modifications will be

15 apparent to those skilled in the art. For example, the
materials described may be substituted for with
materials having similar properties and the shapes of
various structures may be modified. In particular, the
solder balls need not be spherical but rather could be

20 any of a number of shapes, with cylindrical columns
being a particularly useful alternative



7T T The

I nvention clained is: Lﬂmllmlm d package for an electronic
device including a polyneric b unﬁlmmnrlcally conductive traces
formed on at |east one side of t'he®base %shéet* a series of spaces between

portions of awgwresss3of the conductive traces, at |east one poFaspandoosn t he
pol yneri c base sheet which exposes at | east one bond pad for connection to

the electronic gggigﬁveﬁkfgﬂfgfgymédagg,an adhesi ve for bonding the base
sheet to the stifftener, e 1 nprovenent conprising bonding the base sheet
to the stiffener with conductive traces adjacent the stiffener by neans of
a bondi ng adhesi ve ha¥i ngam impfrcaveide pacragevien s @leckiropbsi dgvite bondi ng
tenperature to sqh&&ﬁaiﬁ@uxp&%&ﬂwas&l bhedte SRREeSchtiyeen the
conductive traces and aisuf |C|entf{$%m1e gh conaiex VISCOSIéX % ondlng
tenperature to pFEREHFtiYRSLRARS AoRP RbWSAPTPRE SRESLBA T

2.' A package baseaaheé@pta(sannewewfcgapscbatheqp1pmnthans1¢ffmrther
ncluding a1 ayalmBly CUE AN haiiRES6Y ErBELYPY deiT BRI Blacgesi ve and

the stiffener e_cushi oni n%
adhegive for bonding the base sheet to the stiffener,

the improvement comprising bonding the base sheet to

10 the stiffener with conductive traces adjacent the
stiffener by means of a bonding adhesive having a
sufficiently low complex viscosity at bonding
temperature to substantially completely fill any spaces
between the conductive traces and a sufficiently high

15 complex viscosity at bonding temperature to prevent the
adhesive from flowing through the gaps to cover the
circuit traces therebetween.

2. A package for an electronic device according
20 to claim 1 further including a layer of cushioning
adhesive between the bonding adhesive and the
stiffener, the cushioning adhesive having less
stiffness than the bonding adhesive at temperatures at
which the electronic device is normally used. '
25
3. A package for an electronic device according
to claim 1 wherein the polymeric base further includes
holes terminating at conductive traces and shaped
solder objects soldered to the conductive traces.
30
4. A package for an electronic device according
to claim 3 wherein the shaped solder objects are
spherical.

35 5. A package for an electronic device according
to claim 2 wherein the polymeric base further includes
holes terminating at conductive traces and shaped
solder objects soldered to the conductive traces.

8
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adhesi ve having | ess stiffness t‘ﬁaTt‘h—m‘d—ng—adheswe at tenperatures at

which the electronic device is . A package for
an el ectroni c device according tgmm“ Im ”““I t he poI yneric base
further includes holes term nating at® céndbict$ ver traces and shaped sol der

obj ects sol deVO®™#¥5% he conductive traces. PCTAIS96/11008
package for an el ectronic device according to claim3 wherein the shaped
sol der objects are spherical. 5 A package for an electronic
device according to clai m;g g r| C ., %se furt her cjl,ncl udes
hol es term nati ng,_at conduc races an FER S0 AFEE OB LFRTREIND| der ed

to the conductivet®rgtaim 5 Whereln the shape%aquaa?ger fbieahns edxezt roni c
devi'ce accordi ng spheti¢an 5 wherein the shaped solder objects are
spheri cal .
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