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+*2 4 J UL 2002 The present invention relates to a semicondu

arrange particularly pertains to a |ight weight and
m ni atummwmmm#mﬁ@ c package or Mmm ei n di nensi ons between an
integrated circul nprising a se Mhi p and those o a chip
carrier have H88H optim zed in order tesfgpvi de for m ni mum wei ght and si ze
rel ati onshi ps. Furthernore. the invention is directed to a novel nethod of
form ng the sem conductor package arrangenent so as to produce a small,

| i ght wei ght and essentially mniaturized-chipsized chip carrier package
nodul e. I n the el ectronic packagi ng technol ogy, particularly with regard to
sem conductor Chip configurations incorporating integrated circuits,

consi derabl e differences are encountered in connection with the extent of

t hermal expansion due to the different Coefficients of thermal ~Wwhich are
encount ered between sem conductor chips and the chip carrier substrate

whi ch supports the cHrps*eaRaER-E50f P e-SAb i AEPE, AR such as
enpl oyed in a epoxy glass |amnate plastic ball grid array (8GA) being

subj ected to higdtioRoe® 6f wemenatserarchani cal stresses and to extensive
war page) tending to adversely influence the electrical interconnects and
possibly resulting in the failure of the electronic circuitry. Nbreover)
the probl em is & FE@ECHEt dEVEREIPR relates tp |2 AR COPIRRECE PREAMAS

i ncreases in tlersmngement ardi qoowkigteatichlpslymettadns tveaalight

di mensi ons. ,  aSyd:yHY AlaC Al A O £AHT AlckPONSE IYadNRIL Ok ABGuDE, T 0admaps

and al so past tr S the technol ogy. S ces...current. flipchip
ball grid arr aywrf%%n_p%gkgé%eﬁgg?nsn?éﬂ}é%r%Igufe%%%%st;u ‘e:%?g?%)tseri ous
reliability risFONRFISiAgNg EAMMECoRRItPTe chiBkAnY thASaNOSt ahFEkPtensil e

stresses whi ch ceriant tiavecbeédn i sptive ze@ntiaoatidet ato grioyidentearti cul ar,

llong the edge o T B A s e e
g g A LD, 1 ClI I u u y
formsites for .lu?l‘éle'?n:rﬁctnl afi 8?1%#%&9(? Wvﬁﬁg‘ﬂ é&?‘f&ﬂf %?’rf“gggu'll:’%ﬁ. I n
order to all eviggeicinduycrosgpaalage ARTANFENERE $v@HhthicoProsugdapt ed to
consi der ably r eghig¥l t e grgefitttdead adsentsiadlpwhhidisnaicerdovnipred in the
sem conduct or og; Qi Ik G g¢e.and is, in particular,
adapted to arrel%%?%fg%%;%f%égggéﬁﬁﬁﬁgﬁe gncount ered at the edge of the
package to very |low and tenable levels, thereby elimnating chip fracture
ri sks which arelhasikel eledtirendel byckagireedeshneteey. aritigudariitewttinp .
edge wherein fraggshe® dd)idemdlcbfBubEofRBY doh¥igusseMdd it dupotatihe
dicing of the waheler MULUEL,LDCT Eole Sadlk§B5RNEBE Qlcdhrl SK O BOA

B y the balls T Ch

sol der ball fatigue belng, encountére are |l ocated toward

the edge of theSRERRRFSRRE A FOBREEBIRT idIntBR 8¥tent % FRfE™Rd the
i nventive el ect espansjercidge tar thagéhtferendolcder fhai¢staraf rhekmager

a][ranged at theeﬁmh ; 'ltmc@biaﬁesaaé&m_ tlélﬂaar gﬁzweéhnwﬁédaﬂm%srgener ating
of any stresses catjon. Basi t present_inventi concept
of the elect ronlcgs_‘g% %Ié?ﬁ %)enégé?ofgﬁfl&af%’rﬁ‘a%engb%g s—“}:pp(ﬂ%ts %g”(a:kage
renders it possFBiesSt o TR/ iTREVAEF #DI BRI ‘-‘ﬁe?él%&g‘ﬁ%‘é?@?erc@-wg\nﬁy. Chi p
size |imtationemghoped i lowposy gbass npminateepdaptic sallh gaddf or _
spechg: i zed typgs-af (héRy WUidPlaslibceddldo Hilgh ALLaYs RGEKAGRSarERE Chip
assenbly is prese

n .hapdl ed individuall i.rrespective as_ta.whether by
sol der refIOM/oFEﬁ%FéBSQQ,SEﬁﬁfﬁﬁﬁePE ng?ré?ﬁﬁn §3ﬁtw?ﬁe%$ﬁ1\ﬁ?%é*@@i&8nic or
seni conduct or chAyepaekagebiyennge FBat eberttivalndnkegcomer s #idhg t he
f oregoi ng si npl pbisesbly PeultSirdeiabkReefdEnird bE aveecabeycysdeedure to the
wafer |evel, and;wetieayconaddeiahl e cnet sibiladn i okedHCs Atk RIYfiaE Uri ng
and assenbly processing costs. D SCUSSI OF THE PRROR In the presently
practiced technol ogy which concerns itself with the produci ng of
chi p- package nodul es consi sting of sem conductor Chips which are supported
on substrates, such as chip carriers, the above-nentioned problens are
particularly in evidence with regard to high., tensile stresses
particularly along the edge of the chip generated due to wazpage and
differentials in coefficients of thernmal expansion, present between the
sem conductor chip and the Chip carrier ordinarily due to the chip being of
a Size which is smaller than the overall size or peripheral dinensions of
the chip carrier.




'‘Nagano) U.S. Patent Nos. S, 646,830 and 5,473,514 each discl os
" 'sem conduct or devi ces havi ng interconnecting 2 4 JUL 2002 24: 'JuLtZUOZ
boards, wherein islands constituting sem conductor chip carriers are
essentially sized so as to provide peripheral dinmensions which are |arger
than those of the integrated circuits or sem conductor chips which are
positioned thereon. The interconnections of these conponents; in effect,

t he sem conductor chips and the chip carriers are subjected to stresses
generated proxi mate the edges thereof, and which result in potenti al

i nterconnect failures due to warpage crxeated by the differences in the
coefficients of thermal expansion evident between the sem conductor chip
and chip carrier conponents. Mles, et al., US. Patent No. S, 535,101

di scloses a | eadless integrated circuit package nodul e including a
substrate or seniconductor chip carrier having an integrated circuit chip
nount ed thereto nst I ) f a larger
overal | dlnen5|on tﬁ 5%?#t:§€%P%§ﬁ ; %Ehglgmg 8% é§¥ dé%duc%egdlfferences
in their Coeffi Ehénssard ﬁh?érrnaveéﬂblaréawswrsr 25 jedpaddeatad: pe
generati on of heatregei indaitse brgleteimid erstvedsass tamd@algenpaated due to

war page bet ment&@ﬁdgomoé}?er‘tt%chhgfé Y %ﬁ&h&sébﬁ&eé e%!lrtz'eﬁﬂ pipailure of
the electrical-. hnte ﬂgnectds eaecﬁceC' al %/}a1 o% Rf?r edgi1 iegl ons
i nt er nedi ate t h§2¢BrBd ﬁﬁFF ‘f‘ §1¥21, 133
di scl oses a | eagPbiscpato a‘erwuéhifpléabﬂw W&\?kngnﬁl%@rﬁ%@éﬁct or chip
nount ed thereon,fr&/eeﬁ_eénrim Gar kiew Of Witistteab®leSstrabssds dhllch 2082 _s_

of larger overall, {,HEQ%&nﬁ—xtéﬁ%nsEﬁQéﬁn&icé&ecﬁﬁﬁ‘ CO:F&?‘E%F%O&HHEE Thi's

structure, as |n t grew ously descri gad to the
BRs&t

t
Genorat|ng of hrlASe: Rk tasker: Str FRORRLA, “EhEhe RAVRIER §
seni conduct or clehpp dné abshadonionthe cedgmrgfaddeeabdnntwhant dafeng

operation. TanalcibgSinfatedtiaaMgeS £36guatytlyifdemogetes s@mvhenduct or chip

whi ch i's support; F‘q&ggtgogh!@ %ﬁarcrﬁse%r %ﬁg%éﬁéigﬁv\,ﬁk Yi‘@é fpssggses overal |

| arger periphera I Mensi ons erern e d| ering

thermal expansi OF9SEop8r 1 beViRkaVEER £RESIMNT RFAPLABS cHibe dayvienion
substrate are cdsdadepeefott hwmgsderabingradudd henmetmitwdd off resses and

resul tingly con%&@s%lélsewn@éxp% nBetabYr &t BN tchal EM@&MM&& oz fatigue
and electrical c nng__ 50| nt_failur Y CF THE

NVENT1-QN
Accordingly, in So150er to o ﬁ%‘fltrtyhggFor%% Fébre a%"c‘hl ar'e preval ent
in the current fGap&Eegs te apekiQradieogpy Fﬁ%eﬁﬁ@sé’ﬁkichn%éﬁt@%ﬁi’%#@ﬁipl at es
t he provisi on ofata tteredgadoftthe package €6 reamelont and t@shblee and al so

di scl oses a net hadyehay, Eﬂeréswraﬂnmfagt&hs EEQ&QEEad%%E@ng?@fﬁ“wﬂﬂbﬂMﬁr%h t he
size of the sembcoré%ﬁctoF%h né)li > 6558 Eil aLré/ darger .than that ‘% the chip
g “Carrier, N PgBhi ¢ i

carrier substrate an o ate
mul ti-layer cer&fge s@@wﬁm ér%ﬁtlmee}mpéa%%t%te@pe&sa%mu red by
speci fic appli cahismeptibiebase ced |thed@icingdof alEos@fes . ovaspddvexdtal | er 2

4'J UL 2002 6 Hﬁ{éhn@"%a% SLoBasi e 03D HIOR G Oladil B0l 8bLOERE L Ol roui

or seni conduct or Is adapted to be unt.e ereon. In ess nce,
the chip carri erf%rr Qgee?% LSHEA 8¥ ngﬁqlr}esct%‘d {:‘oa’f?\ ocate
sem conduct or chHiqwaxdé dingh edtie ¢ﬁt%ﬁ&-&p§l¢19¢ aliifth shadowdekndsmycsh @rs a

conducti ve adhegpwssudiit @bheheSihdartiere’ bilpcthvl € PHrxabeoar sRAd@knt ,The
utilization of afyider balls are no longer arranged at the edge of the
¢hip shadow, thereby eliminating the generating of any
stresses at that location. Basically, the present
inventive concept of the electronic or semiconductor oxr




‘el ectroni c package arrangenment which conprises the nounting of z ;ﬂy n a
' chip carrier or substrate, wherein the latter is of smaller péz.p EJ§002

di mensi ons than the sem conductor chip, and thereby elimnates in
particul ar the edge stresses generated by the differentials in therm
expansi on between the chip and chip carrier substrate, and in effect,
reduci ng the previously generally encountered high nechani cal stresses and
extensi ve heat-induced warpage | eading to potential failure of the

el ectrical interconnects or solder joints. According to a first aspect of
the invention there is provided an el ectronic package arrangenent
conprising, in conbination: (a) a plurald-ty of insulative earner nenbers;
(b) a plurality of sem conductor chips being in a wafer form and wherein
said plurality of insulative carrier nenbers are superinposed one each on
respectively one each of said sem conductor chips, each said sem conductor
chip being attached to,one -- side qf one.respective said insulative
carrier nember,ER @?ﬁ?@oﬁﬁ%@?‘?ﬁ Pﬁsﬁéf?fﬁgtqatpﬁoevé' £ ORE 1é‘aéjgegxtendi ng
beyond an assomaxtkadesdybevé, t tarrdndrlowi chint skashddmidagionsubat PeE carrier
nenﬁer;_gnd (p)ajmﬁunidthﬁgﬁiﬁgiLﬁﬁﬁl&&aagleLesm¢HCE§ qm&n&@@bﬁamibeﬁmeenJ y
each said sem cqQnduct . t IRk ~

L 2002 Accordi nﬁéoé é&;efg'é gcgg&geﬁa%xc{?gh?n%%%%{%yﬁga |sg[§)r'ovar gd a
met hod of f or mi FRERPSETOLYoRF PTERIBIY BAPIAEE ARt B3 Ying t he steps
of : (a) attachiingrespdaviziei by 06 Westieonrcsotdeshipf i ol aiseband . waf er
form each respgedimlieito tBBEpSbshOfintrelival ldcwioritsPrati ve carrier

renber s whi ch ag g, sUer] MROSed, 815, SAk AR-hBIRREL YElY BI° 1RAERAbesal d

sem conduct or chTPs, ) o .
producing the foregoing simplifies to a considerable

extent -the assembly procedure to the wafer level, and
with a considerable potential for reducing manufacturing
and assembly processing costs.

DISCUSSION OF THE PRIQR ART

In the presently practiced technology which concerns
itself with the producing of chip-package modules
consisting of semiconductor chips which are supported on
substrates, such as chip carriers, the above-mentioned
problems are particularly in evidence with regard to high.
tensile stresses particularly along the edge of the chip
generated due to warpage and differentials in
coefficients of thermal expansion present between the
semiconductor chip and the chip carrier, ordinarily due
to the chip being of a size which is smaller than the
overall size or peripheral dimensions of the chip
carrier.

Nagano, U.S. Patent Nos. 5,646,830 and 5,473,514 each
disclose semiconductor devices having interconnecting



;seniconductor chi ps having at | east one edge extendi ng beyon n oonaped
edge of the therewith associated said insulative Garner nenng%'&ﬁat(ngQ

ef fectuating an electrical connection between each said sem conductor chip
and a therewith associated said insulative carrier menber. 2 ~r J UL
2002 Brief Description of the Drawings 8 Reference may now be had to the
follow ng detail ed description of exenplary enbodi nents of the invention,
taken in conjunction with the acconpanyi ng drawi ngs; in which: Figure 1
illustrates a cross-sectional view through a first enbodi nent of the

sem conduct or package arrangenent; Figuge 2 illustrates a cross-sectiona
vi ew t hrough a second enbodi nent of the sem conductor package arrangenent;
Figures 3 and 4 illustrate, respectively, cross-sectional and plan views of
a wafer for producing a plurality of sem conductor chip arrangenents; and
Figure 5 illustrates a cross-sectional view of a sem conductor chip sliced

fromthe wafer of Figure 4. 2 ~t J UL 2002 -9 ~7ET TLFn n .~ RTPTT(1TT
OF FRR RRRF17 W ocexfs, wherein islands constituting

semiconductor chip carriers are essentially sized so as
to provide peripheral dimensions which are larger than
those of the integrated circuits or semiconductor chips
which are positioned thereon. The interconnections of
these components; in effect, the semiconductor chips and
the chip carriers are subjected to stresses generated
proximate the edges thereof, and which result in
potential interconnect failures due to warpage created by
the differences in the coefficients of thermal expansion
evident between the semiconductor chip and chip carrier
components.

Miles, et al., U.S. Patent No. 5,535,101 discloses a
leadless integrated circuit package module including a
substrate or semiconductor chip carrier having an
integrated circuit chip mounted thereto. In that
instance, the substrate or carrier is of a larger overall
dimension than the semiconductor chip which, due to the
differences in their c¢oefficients of thermal expansion,
will in response to the generation of heat again cause
high tensile stresses to be generated due to warpage
between the components, thereby potentially resulting in
failure of the electrical interconmects or joints,

especially along the edge regions intermediate the
components.

Mullen, IIX, et al., U.S. pPatent No. 5,241,133 discloses
a leadless pad array chip carrier having a semiconductor
chip mounted thereon, wherein the carrier or substrate is



Figure 1 illustrates a~first enbodi nent o a sem conduct or package

" arrangenent 10 pursuant to the invention, in which a substrate o? E;%Uqg]
carrier 12 for the sem conductor chip 14 esserxtially consists of eit
organic lam nate, single or nmufti-layer ceram c substrate or a flexible
substrate, possibly consisting of a suitable non-conductive material. The
chip carrier substrate, in its overall or outer peripheral dinensions; for
exanple, as illustrated being essentially rectaagul.ar in shape, is
designed to be smaller than the sem conductor chip dinmensions. At |east one
of the edge portions 16 of the chip carrier substrate 12 ~. s recessed or
set back fromthe associ ated edge portion 18 of the senlcot ~duct or chip 14,
al t houghpreferably the entire periphery of the chip carrier substrate 12 is
recessed or all edges set back within the peripheral confines of the

sem conductor chip 14. As illustrated in Figure 1 of the drawings, the chip
carrier substra%e 12 is electr~.call conngete Wi th the sem conductor chip
14 through a c8hdLR¥FFe VRTadLyE Ifns foee tven, or it is al so

possi bl e t 0o Comemipbmdiectidre chdpl. oyTieis sﬁruutbee,fdspﬁnﬂﬁn@ preNécUsSAN

met hods i ncl udaagcf%é&rpwce ﬁii‘ﬁ MHJ%eaEOEQUQSé Vg%r&%%ttﬁhgcglfduc“ ve
filmor any ot nechani cal or g: #bg?eal onne The

er
i nt er connect i oR*98sS FREfT & e&’a'f':ﬁl?‘t‘l e 957 & d| Fon be a
wi rebond 22 whBemiesedwekomichibn éneuteuheaﬁxvednee i WRFRES®pound or within
an encapsul at i egcoaheered qurdn@cbpegaticyn t he upper peripheral surface of
t he sem conduct or chip 14 over the upper surface 24 of the chip carrier
substrate 12. 2n_t se where. the ~r 002 -~o flip chip
i nt er connect i on & @ i'oIP(f&?nﬁu{r\]rﬁ of’ %56[3 &J’B s%’r’c’%ﬁwr conductive bunps
or metal |l urgi calemngnpguctm ahigerhieh :esmsaw@errﬁeé PRt gMP Zerpiieesh fills
the space bet wepe Lhaetéhi ¢f aaf:rdneposubeéésatoeeﬂmnuaw@c gﬁm@nﬂmt or chip
14 is arranged §§ ﬁl 3%Qeu§5p3§{ h@Q&%HmL 1HNegLT&d gﬁglal forns
et e

essentially a f] aroun trat ver t e In the

su c
case where ther&@SIFELPFRIFAT Iﬁ’é"@ﬁ"c’ﬁ%%%lbffrﬁ‘”’eﬁﬁt ERFafR ’vﬁlqmgrfé’a?psul ate the
waxes. The surfcé® obrrher chifsteatei are negndcdyef benthe syprfexst inaniadh on

whi ch sol der balilgh AQchluiRS] FrrekBes &6 ArSngle a&@éﬁd&meproduce an

el ectrical con S i nted
circuit board ?%&% g%bmn§gnﬁxf#Q&%gﬂggi£§Q%%ﬁltgﬁét%g %n gur , this is
in a formof b&AYSSHFRG2Ar FRPSHGAPIESI §2H1H8-s 30. Al though, sol der balls
30 or bunps on the senlconductor chip 14 are illustrated herein, this
further intercaneaRy aabnt i tuted wi rebonds stud bunps
conducti ve adhesi ves, conductlve conpounds electrically conductive filns,
or any ot her nechanlcal or netallurgical interconnections, as is well known
in the technol QFFOTRIRGIANt 1R PEEFACLaAPVIALY S §PEEEPHYT BFFRIETR i | i zes
the wirebond, tWead eskr precabedstimatbectipray steretdfaelyebe positioned on

the active si ded¥inrdi® m:ﬁ@%&ft ghiendidh Wdnk efplbeedOpde adhes~. ve,
and wherein eleg&%%f&% ggng Lian %%ngg Capgttgg]%gge othhe chi p not

covered by the L5 sha prop tog
nmaterial s are SRAHSy aﬁ‘ﬂpﬁ?‘éﬂ %’cﬁ"é&?sﬁé Aareigth fofe thEnEPFELIWFres in
position, and ttiee qEukage enrdongénenment which ~the) silzie 2£f06Re- 11 | evel of

the el ectronic mﬁwﬁu&oereﬁge& ey aey el ltqaarEﬁat?:Qf e Bewerting "
similar

to the nodified .enbodi n Figqure

or identi cal co%’(}he%rflffe }"g%ﬂf?tﬁ edq‘g1 f}hjep s%anre:lregf’er 8%8% ’ﬁﬁ%e?%l in
that instance t#e 9XFEHS AgnéBptept™ Idialayebhi FRAANYT SHRECE2HS8r PFon of the
el ectrical intefraaiscd isabsittatapl esreniqedrbét e espddiciccappahidactionschip 14
and the chip cafsiglsSHURINX qREEgr¥a HY Yidheds CORMONT \WrhaadResi ve 36; for
exanpl e, for signal interconnec ons arid far sone of the other connection
made with w rebond 38; for exanple, for power connections, leading to the
other side of the carrier substrate and thereafter enpXoyi.ng nol ding
conpound encapsul ation or glop top 40, as shown in Figure 2 enconpassing
the perineter 42 of the sem conductor chap 14. In this connection, the flip
chi p package can be nolded ~o that the nol ding conmpound comes either to the
edge of the chip surface, as shown in Figure 1, ox extends about the edge
side surfaces, as shown in Figure 2 of the drawings. In connection with the
foregoing, it is not absolutely necessary that the both, the | ength and

wi dt h of the sem conductor chip 14 be larger than that of the chip carrier
substrate 12. One lateral dinension of the carrier substrate 12 can be
smal l er or shorter than the correspondi ng di nension of the sem conduct or
chip 14, whereas the other |ateral or edge dinensions can be either

smal | er, equaI to 0X_ p055|bly even sonemhat Larger than the correspondlng

o .

—




)| o~:ning; c) pick and place chip carriers 12 on the chaps 1l4gat $jfe
“whi ch have already been tested for their reliability) with cha’bajuler?UUZ

term nals positioned over the chip solder bunps; d) place and process wafer
SO in a solder reflow oven; e) inplenent treatnment to enhance underfil

(26, 40) adhesion; for exanmple, plasma (optional); f) apply underfil
materials (26, 40) sinultaneously over surface 52 of wafer 50 to ensure
~.Iling of underfill 26, 40 into spaces in between the wafer 50 and the
chip carriers 12; 2 4 JUL 2f102 -13 g) inplenent a thermal cure of the
underfil. ﬂ@ﬁbﬁérb?dhﬁte%ﬁonél@mn izosg! 'o‘? thd iR NREEEIrRR raaitcdnbEctbeiy Whid is

sem conduct or chip packages 10; i) test and package in, suitable trays for

stock; and %Béde&@@'bey@dﬁg%cgﬂgpéop Oﬂﬁtd&aexta%% he c%id ) it ﬁ??&ﬁstrfaf%rts t?e"t‘é'r

array. Ref 6<¢ |ng to

simlar to or al with thos th recedin

i denti fied W?Wép SerRanRdugs © \rrrér%ggt qlﬁf%mrtlgtysc?fb %&’E&SOB‘ﬁFé bérgtpéﬁsred
modul e 10 consisting of a sing~.e~ sem conductor chip 14 and the therewith
connect ed cqwnéu%aﬁraglefrm\@bsothat wiitableflip duipegnngetion enatieddsr Tie atitigatipnededur e.
In the event that the underfill encapsulant is a no-flow underfill

encapsul aridectiohe pbkare saagehént vticpsonprises tie)momptingefawhipabh y chipcbatriced
dep~ndxng upon the materials being enployed_ In the event that the

assembl i ng RIsEEREE, WhefANIRAAMER DS ¥ dnhalfeh Ber SHeLH AiMshsi chs SRR tﬁyeanrcsnductor
conjunction with a conductive adhesive, a conductive adhesive film

d
conduct ve s fa Herdl Sl IETC AUASELL R L gggsgse%t&%rﬁt)@r; t%etltergnatgpg

bei ng enpl ayed F omthe foregoing), xt hecones.rea appare to one of
oki IT it Hhdbegmal Pypapsion betvata tg‘? 6‘%‘?&'&8 1%?%%3 ¢ra9di1p effect, reducing

sem conduct or package arrangenent 10 az~d a nmethod for producing the latter
ei t her i ndith¢ preaiouglymenerally eacduntenedakile mechamier] wiiessed and, extansiveihgatriadudetds i n
t he 2 ~r JUL 2002 -14 production of small-sized or mniaturised

sem conduct\Mrpsg’ei Ipading toageantih0 fanint«cdr the elettrighitiaterdoxneorcogoldeandntsel ati vel y

i nexpensive to :nmanufacture) and which are nore readily adapted for the
evernore vi gor OUSAté“cbﬁﬂﬁlg?‘rtQSa g Ap&dti GRtceinObRfon’ BREL $s HRANMA 89 ¥%lecHbhice
there has been shown and described what are considered to be preferred

errb_odr ment 33 gltcgte gé‘%é cgﬁgngﬁl Vthcl) bﬂlfatl&‘i‘“r se, be understood that
tion

vari ous no nge ormor det ai | could readily be nmade
wi t hout departing fromt ion. is, therefore,

f th
i ntended that th tnveﬁtﬁqu@erflﬂgﬁu ttvﬁcggt?¥?r{?e%e§ exact form and detai|

herei n shown and descri bed, nor to anything_ |ess than the whol e of the
i nvention herei n (B) scl dsBHraksy AE pemnisatdustor shisthsing in » wefer forp apgggherein

said plurality of insulative carrier members are superimposed one each on respectively
one each of said semiconductor chips, each said semiconductor chip being attached to one
side of one respective said insulative carrier member, said semiconductor chip having at
least one edge extending beyond an associated edge of the therewith attached said
insulative carrier member; and

(c) means for effectuating an electrical connection between each said

semiconductor chip and said insulative carrier member.



" -15 The clainms defining the invention are as follows: 1. An electronic
package arrangenent conprising, in conbination: (a) a pIuraIiQ¥4oL“%L 2002
insulative carrier nmenbers; (b) a plurality of sem conductor chips b€ing tn

a wafer formand wherein said plurality of insulative carrier nmenbers are
superinposed one each on respectively one each of said sem conductor chips,
each said sem conductor chip being attached to one side of one respective
said insulative Garner nenber, said senm conductor chip having at |east one

edge extendi ng beyond an associ ated edbge of the therewith attached said

insul ative Gar nencB&IRR to £R6bond)asPRARTY thOinwhiies thtat iHgreidR LHhdthdBbf
connection between each said sem conductor chip and said insulative carrier

mber. 2. A i g , jsard insulative carri
cai d at or oy BELEARS RRRAROR ARLADRRRROAR AL 2 “eai d package |

! vi dual said package

arrangenments each . conprijsing one said.sem conductor chip and attached

i nsul ative chip &Hrner ‘?‘tt'@h%‘% %&B k%@%seg?l?%m%%ﬁﬁlpéé&%‘ﬁ’a?r ai‘YIaaf‘ErI @Pﬁl 2,
wherein said electrical connection neans conprises electrically conductive
bunps | ocaged Faspestivelyi @t enesh afap dlwnlity eiansalative camior inembesvahiel a&xi d
Garner nmenber. 4. A package arrangenent as clainmed in claim2, wherein said
el ectri cal suppnngotedonasamols o Epecivsiywone ebadnd$ said eemicngduietdrnetaps, esaih
said chip and an opposite side of said carrier nenber, said wire bonds

gxb eEdizr‘gogé&ﬁfcoﬁﬁic%r%‘ﬁﬁﬁma@in%% eabtedifi dAge eRtORdiIRE beWId dddsidcRdtedBIRIT the 2 ~

therewith associated said insulative carrier member; and

—

L

(b) effectuating an electrical connection between each said semiconductor

chip and a therewith associated said insulative carrier member.



'-16.5. A package arrangenent as clainmed in claim2, wherein said electrical
connection neans conprises electrically conductive bunps | ocat le} WMDE?TUUZ
i nternedi ate each said chip and said therewith associated carrier .
and wi re bonds extendi ng between each said chip and an opposite side of
said therewth associ ated carrier nenber, said wire bonds extendi ng over
sai d associ ated edge of said carrier nenber. 6. A package arrangenent as
claimed in claim2, wherein said sem conductor chip is dinmensioned so as to
extend outwardly of the entire periphery of the therewith associated said

i nsul ati ve pefdf DeSérip®IiP6Y the Drafvibgckage arrangement as clained in claim 2,
wherein an opposite side of each said i'nsulative carrier nenber has sol der

balls or other e ' ' I t.| : eI

el ectrical conneg[%;fe%)‘grldcg gﬁ%?,ngé‘ﬁggq{e}pégttbgg?lw gg&%&%&%?%@éﬁé%é%&%gﬁgerrent
as clainmed ll@g S,I ai mé_ wher ei, n sg%ed el ectrical connection meang each .
conpri se aS@PediBiAE ofdhe SVeRU9Th (akep R SAUBBTHABeHI T S ACSAMRALRAS IBRENSSa Ty
carrier nenber. 9. A package arrangenent as clainmed in claim2, wherein

sai d el ect Wheel connection means is selected fromthe group consisting of a
conducti ve adhesive and wire bond, and said electrical connection neans

further conpri sebigare Undl@stkatéd a coossissttiongl ofewa throhigh agfisoembodicheahofiplsall at e
ext endi ng about the edge of the chip surfaces. 2 ~r J UL 2002 - 17 10. A

rr]rcst hod of f@hitbAdLchs? patieskhahgeni@gkage arrangenent conprising the steps
of :
Figure 2 illustrates a cross-sectional view through a second embodiment of the
semiconductor package arrangement;
Figures 3 and 4 illustrate, respectively, cross-sectional and plan views of a wafer
for producing a plurality of semiconductor chip arrangements; and

Figure 5 illustrates a cross-sectional view of a semiconductor chip sliced from

the wafer of Figure 4.



“(a). attaching a plurality of sem conductor chips which are in 423@lﬁ9%%20@2
each respectively to one side of a plurality of insulative carr ers

whi ch are superinposed one each on respectively one each of said

sem conductor chips, said sem conductor chips having at | east one edge

ext endi ng beyond an associ ated edge of the therewith associated said

I nsul ative Garner nenber; and (b) effectuating an el ectrical connection

bet ween each said sem conductor chip and a therewith associ ated said

insul ative carrier nmenber. 11. A nethogy.of form ng an el ectroni c package

arrangenment as clainmed in claim10 wherein said wafer formis sliceable

into a plurality of individual said package arrangenents each conpri sing

one sai d sem conductor chip and attached insulative chip Garner. 12. A

met hod of form 7 ’ ArpREntmehai m 11, wherein
each said el ectrica connec'lon conprlses ocatlng e ectrlcally conductive
bunps internedi ate said each chip and the therewith associated said carrier
menber. 13. A rithdvne 3f ifdpatrares pafkuge emboddmentnetad claimed in claim

11, wherein saigbnfilReiduicedl $RRE 2RREnE@EdMIC ATPPLESuLKE etftdltnga wi re bonds
bet ween sai d cqu,eg{]:q o QRpQﬁi&? s ?I-aé |°q_, (&g&]:gl S%r P de%a f%qJ d wire

bonds extendi ng over Sai'd aSSOCIate rner menber.
2 4 J UL 2 002the jsenipendpches tﬁJH'Pof“f S?“Fﬁl'ffg‘a&lb’aERH‘g’és’é?r SR as
clainmed in cl aian kirgandier éanisastel aieglei calmddirdeeonseramic conpri se

locating el ect rdoaldsate0RAUSt EVS I SubOCAiRd iHBkel BB dbLs SRiihFhid and

said carrier neartme\.ll’lt rl% %)éggggﬁ t:vn\.dvreemgt isal The chip carrier
substrate, in its overall or outer peripheral dimensions;
for example, as illustrated being essentially rectangular
in shape, is designed to be smaller than the
semiconductor chip dimensions. At least one of the edge
portions 16 of the chip carriexr substrate 12 is recessed
or set back from the associated edge portion 18 of the
semiconductor chip 14, although .preferably the entire
periphery of the chip carrier substrate 12 is recessed or
all edges set back within the peripheral confines of the
semiconductor chip 14. As illustrated in Figure 1 of the
drawings, the chip carrier substrate 12 is electrically
connected with the semiconductor chip 14 through a
conductive adhesive 20 interposed therebetween, or it is
also possible to contemplate the employment of other £lip
chip connection methods including solder balls, stud
bumps, conductive paste, conductive film or any other
mechanical or metallurgical interconmnection. The
interconnection, as indicated in that instance, may in
addition be a wirebond 22 which extends within an
insulative molding compound or within an encapsulating
material projecting £rom the upper peripheral surface of
the semiconductor chip 14 over the upper surface 24 of
the chip carrier substrate 12. In the case where the




between said chip and an opposite side of said carrier nenber, Zd,adjgw g@gz
bonds extendi ng over said associ ated edge of said carrier nenbe

nmet hod of form ng a package arrangenent as clainmed in claim11l, wherein
each said sem conductor chip is dinensioned so as to extend outwardly of
the entire periphery of said insulative Garner nmenber. 16. A nethod of
form ng a package arrangement as clainpgl in claim1l1l, wherein an opposite
side of each said insulative carrier nenber has solder balls thereon for
formng an electrical connection to another electronic layer. 17. A nethod
of forming a package:w dRgefesindt iohabPIby solldem blnp Whersiva sai d

bt voen oach sard b act ha el PREE & Ml 1t e e e mbor -

rew SSOCI ate : carr ‘menber.
18. A net hod oftlf%r‘ﬁﬁ%j’%%a%ﬁ@@%n@é%“&@%WEFﬁEdle%Ifé?% 11,
wherein sai d el @sd¢é Gdtwepnnehti cnip caselect aubdtramet h2 gh@ugheonsi sting of

a conductive ad ﬂgg I |on nmeans
further conpri s%%@fln&n er \fédl:ﬁ goﬁgclsg%grr %1&% eﬂeel%%hggc%nsﬁ]fl ng of an
underfill encapStadew- arfdier upgrEfhy MEHSELAY EvawpssespEiaki¥mi ng about
t he edge of theffbléet 28 faavend the sUkdRrAte ALT. o‘\re‘kmtheA\ch!EpAld\ An Al . A
I_.A3 IR AQ@. A’tﬁé éﬁsé\where there are wirebond the encapsulant

material will encapsulate the wires.

The surface of the chip carrier may also form a surface
region on which solder balls 30, bumps or other
conductors are adapted to produce an electrical
connection with a subsequent layer; for instance, a
printed circuit board (mot shown) or the like. As
illustrated in Figure 1, this is in a form of ball grid
array (BGA) solder balls 30. Although, solder balls 30
or bumps on the semiconductor chip 14 are illustrated
herein, this further interconnection could be constituted
wirebonds stud bunps, conductive adhesives, conductive
compounds, electrically conductive £ilms, or any other
mechanical or metallurgical interconnections, as is well
known in the technology.

Pursuant to a variant of the foregoing, which utilizes
the wirebond, the electronic substrate chip carrier 12
méy be positioned on the active side of the semiconductor
chip 14 with a die bond adheszive, and wherein electrical
connection is made from the edge of the chip not covered
by the substrate shadow. Molding encapsulation or glop
top materials are suitably applied so as to maintain the
bonding wires in position, and the connection to the next
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compound encapsulatlon or glop top 40, as shown in Figure

2 encompassing the perimeter 42 of the semiconductor chip

14. 1In this connection, the flip chip package can be

molded 80 that the molding compound comes either to the

edge of the chip surface, as shown in Figure 1, or

extends about the edge side surfaces, as shown in Figure

2 of the drawings.

In conmection with the foregoing, it is not absolutely
necessary that the both the length and width of the semi-
conductor chip 14 be larger than that of the chip carrier
suybstrate 12. One lateral dimension of the carrier
substrate 12 can be smaller or shorter than the
corresponding dimension of the semiconductor chip 14,
whereas the other lateral or edge dimensions can be
either smaller, equal to or possibly even somewhat larger
than the corresponding dimensions of the chip. The
underfill encapsulant 26, 40 is adapted to fill the
common projected space between the chip carrier substrate
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12 and the semiconductor chip 14, whereas the underfill
fillet will also extend over the two chip edges and the
carrier surface, and over the two carrier edges and the

chip surfaces, respectively.

As illustrated in Figures 3 and 4 of the drawings, in
which the chip carrier substrate 12 is smaller in size
than the dimensions of the semiconductor chip 14 on all
sides thereof, the assembly process can be implemented on
a wafer 50 which is adapted to provide a plurality of
individual semiconductor c¢hips 14. Thus, Figures 3 and 4
illustrate the plurality or array of chip carriers 12
being assembled onto the wafer 50 prior to the dicing of
the wafer into individual semiconductor chips. In
essence, the assembly process can be implemented as
follows:

a) wafer surface treatment for passivation
adhesion to underfill (optional);

b) solder surface treatment or flux for solder
3 oining ;

¢) pick and place chip carriers 12 on the chips
14 at sites which have already been tested for their
reliability, with the carrier terminals positioned over
the chip solder bumps;

d) place and process wafer 50 in a solder
reflow oven;

e) implement treatment to enhance underfill
(26, 40) adhesion; for example, plasma (optiocnal);

f) apply underfill materials (26, 40)
simultaneously over surface 52 of wafer 50 to ensure
filling of underfill 26, 40 into spaces in between the
wafer 50 and the chip carriers 12;
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materials 26, 40;

h) dice the wafer 50 into the individual
semiconductor chip packages 10;

i) test and package in suitable trays for
stock; and optionally implement solder ball reflow
process for ball grid array.

Referring to Figure 5 of the drawings in which components
which are similar to. or identical with those of the
preceding embodiments are identified by the same
reference numerals, this illustrates the assembled module
10 consisting of a single semiconductor chip 14 and the
therewith connected chip carrier substrate 12 produced by
the wafer dicing procedure.

In the event that the underfill encapsulant is a no~flow
underfill encapsulant, the above assembly steps a) to £)

may be guitably modified depending upon the materials
being employed.

In the event that the assembling process in connection
with the foregoing is employed in conjunction with a
conductive adhesive, a conductive adhegive f£film, a
conductive paste or other interconnection methods, the
above reflow steps may be replaced by appropriate process
steps depending upon the materials being employed.

From the foregoing, it becomes readily apparent to one of
gkill in this art that there is provided a simple
electronic or semiconductor package arrangement 10 and a
method for producing the latter either indiwvidually or
sliced from wafers, and wherein this results in the
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production of small-sized or miniaturized semiconductor
chip packages 10 which are lighter in weight and

relatively inexpensive to manufacture, and which are more
readily adapted for the evermore vigorous standards the

applicable electronics technology.

While there has been shown and described what are
considered to be preferred embodiments of the invention,
it will, of ¢ourse, be understood that various
modifications and changes in form or detail could readily
be made without departing from the splrit of the
invention. It is, therefore, intended that the invention
be not limited to the exact form and detail herein shown
and described, nor to anything less than the whole of the
invention herein disclosed as hereinafter claimed.
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The claims defining the invention are as follows:

1. An electronic package arrangement comprising, in combination:
(a) a plurality of insulative carrier members;
(b) a plurality of semiconductor chips being in a wafer form and wherein

said plurality of insulative carrier members are superimposed one each on respectively
one each of said semiconductor chips, each said semiconductor chip being attached to one
side of one respective said insulative carrier member, said semiconductor chip having at
least one edge extending beyond an associated edge of the therewith attached said
insulative carrier member; and

() means for effectuating an electrical connection between each said

semiconductor chip and said insulative carrier member.

2. An electronic package arrangement as claimed in claim 1 wherein said
wafer form is sliceable into a plurality of individual said package arrangements each

comprising one said semiconductor chip and attached insulative chip carrier.

3. A package arrangement as claimed in claim 2, wherein said electrical
connection means comprises electrically conductive bumps located intermediate each said

chip and a therewith associated said carrier member.

4. A package arrangement as claimed in claim 2, wherein said electrical
connection means comprises wire bonds extending between each said chip and an
opposite side of said carrier member, said wire bonds extending over said associated

extending edge of said carrier member.
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5. A package arrangement as claimed in claim 2, wherein said electrical

connection means comprises electrically conductive bumps located intermediate each said
chip and said therewith associated carrier member; and wire bonds extending between
each said chip and an opposite side of said therewith associated carrier member, said wire

bonds extending over said associated edge of said carrier member.

6. A package arrangement as claimed in claim 2, wherein said
semiconductor chip is dimensioned so as to extend outwardly of the entire periphery of

the therewith associated said insulative carrier member.

7. A package arrangement as claimed in claim 2, wherein an opposite side
of each said insulative carrier member has solder balls or other electrical interconnection

means thereon for forming an electrical connection to another electronic layer.

8. A package arrangement as claimed in claim 2, wherein said electrical
connection means each comprise a die bond adhesive interposed between each said chip

and said carrier member.

9. A package arrangement as claimed in claim 2, wherein said electrical
connection means is selected from the group consisting of a conductive adhesive and wire
bond, and said electrical connection means further comprises an underfill consisting of a

molding compound encapsulate extending about the edge of the chip surfaces.
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steps of:
(a) attaching a plurality of semiconductor chips which are in a wafer form,
each respectively to one side of a plurality of insulative carrier members which are
superimposed one each on respectively one each of said semiconductor chips, said
semiconductor chips having at least one edge extending beyond an associated edge of the
therewith associated said insulative carrier member; and

(b) effectuating an electrical connection between each said semiconductor

chip and a therewith associated said insulative carrier member.

11. A method of forming an electronic package arrangement as claimed in
claim 10 wherein said wafer form is sliceable into a plurality of individual said package
arrangements each comprising one said semiconductor chip and attached insulative chip

carrier,

12. A method of forming a package arrangement as claimed in claim 11,
wherein each said electrical connection comprises locating electrically conductive bumps

intermediate said each chip and the therewith associated said carrier member.

13. A method of forming a package arrangement as claimed in claim 11,
wherein said electrical connections each comprise extending wire bonds between said
chip and an opposite side of said carrier member, said wire bonds extending over said

associated extending edge of said carrier member.
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15. A method of forming a package arrangement as claimed in claim 11,
wherein each said semiconductor chip is dimensioned so as to extend outwardly of the

entire periphery of said insulative carrier member.

16. A method of forming a package arrangement as claimed in claim 11,
wherein an opposite side of each said insulative carrier member has solder balls thereon

for forming an electrical connection to another electronic layer.

17. A method of forming a package arrangement as claimed in claim 11,
wherein said electrical connection comprises interposing a die bond adhesive interposed

between each said chip and the therewith associated said carrier member.

18. A method of forming a package arrangement as claimed in claim 11,
wherein said electrical connection is selected from the group consisting of a conductive
adhesive and wire bond, and said electrical connection means further comprises an
underfill selected from the group consisting of an underfill encapsulant and a molding

compound encapsulate extending about the edge of the chip surfaces.



