FLIP CH P ASSEMBLY PROCESS FOR ULTRA THI N SUBSTRATE AND PACKAGE ON PACKAGE
ASSEMBLY FI ELD OF THE | NVENTI ON Enbodi nents of the present

i nvention general Iy relate to the field of integrated 5 P(:Ci rcuoit ﬁackages,
and, nore parWP&&ﬁ“&PW to flip chip assenbly process for HRE ek
substrate and package on package assenbly. BACKGROUND OF THE | NVENTI ON As
m cr oel ect r oni ¢ FLAPOEIR ASSEMBL Y PROCESSA®R & LMRATHIMSUBSERQAH AWDpr ovi de
package substrates that may [o j [ ore substrates (that
is, substrates 10 having a gg&é‘% ﬁgaﬁégﬁg‘%g‘gs@%g%gt han or equal to 400
m crons and | arger than zero), or no-core substrates (that is, substrates
wi t hout cores). . Di sadvantk HEAN VAT n or no-core substrate,
however, decr ease dufboiihBhd ofthe blolcht inl V) oGiBERy Al ABIMHIE SnitRL AT

causi ng nonwets may occur dur g the pacl 5g_e manut act uri ng process, such
as, for exanpliwyit pagkigey afd.inpreprrirubopdt fig chihessemblylpstcesitfer ults: thinat ness and
rigidity are Guir.8 9 fe ove issue, the prior art sonetines
provi des subs%ugbat es ?R%f;{ %?gog%%%\%ge}a&t%ﬁﬁgkness of at |east several tens of

m crons or nore. However, t BACKOGROUNSRQH T K{IN hidMgeousl y detracts from
further package sixz&,;m0LM, 3t == Rl G JHE %\&NGS 20The
present inventi onAl sl%{‘iﬂorg%gﬁ%)? \%y 0 exém:g e a‘n%ﬁcr{%t_ Pfmtation in
the figures ahckagesisictmpzanyianye dregicrices o imnreibtiske (hefigsentess i ndi cat e
simlar ell@”%@iﬁ a@&gw}itﬂ mbl&lgss lessf an 01F e! gal t3'4(')0smﬁroqlﬁ<mnhr%érjthdnl éef'bi&rrat' on of
a cross-sectionaf view of a partrally tormed 1C package, "I n accordance wth
one exanpl e ewo swesietcsfthat ffesubpiasgstwidaut cores).

Disadvantageously, with a thin or no-core substrate, however, decrease in yield at

first level chip attach due to warpage causing nonwets may occur during the package
manufacturing process, such as, for example, during flip chip bonding where substrate
15 flatness and rigidity are required. To address the above issue, the prior art sometimes
provides substrates that may have a thickness of at least several tens of microns or more.
However, the above measure disadvantageously detracts from further package size
minimization.
BRIEF DESCRIPTION OF THE DRAWINGS

20 The present invention is illustrated by way of example and not limitation in the

figures of the accompanying drawings in which like references indicate similar elements,
and in which:
FIG. 1 is a graphical illustration of a cross-sectional vicw of a partially formed IC
package, in accordance with one example embodiment of the invention;
25 FIG. 2 is a graphical illustration of a cross-sectional view of a partially formed IC
package, in accordance with one example embodiment of the invention;
FIG. 3 is a graphical illustration of a cross-sectional view of a partially formed IC
package, in accordance with one example embodiment of the invention;
FIG. 4 is a graphical illustration of a cross-sectional view of a partially formed IC
30  package, in accordance with one example embodiment of the invention;
FIG. 5 is a graphical illustration of a cross-sectional view of a partially formed IC

package, in accordance with one example embodiment of the invention;
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25FIG 2 is a graphical illustration of a cross-sectional view of a
partially formed | C package, in accordance with one exanpl e enbodi nent of

t he inventi on; FIG 3 is a graphical illustration o

cross- sect i on3° WI°8W '8 a partially formed | C package, i rgTél%éoo?/&%zée W th
one exanpl e enbodi ment of the invention; FIG 4 is a graphical illustration
of a cross-sectiorfdG. @isavgrqﬂxical ipmmﬁicml dfy cfoss-spetionalG/i80 o fraskidede formd IC

accor dance \M ! h OC ma %n dmnilc c(?r];bot lhentl r%Yflqu}l\LC?lpén FIG 5 I S a
gr aphi cal i I 1 USTHES ocncoo Ce?“@ré’é%%e ORI B ST t i al 1y forned | C

package, in accor ddGceiswigrdphoniellexatigl < aerdssashcmnt vior of hy@rtialy dovtried ¢

FIG 6 is a gra hlcal IIustr%tlon of a cros ect |ona view of a partially
ac C, m accmdance one exatnﬂ)le cmbo 1men (I cm cn n anciN
formed | C pac ag accordance w one exa of the

i nvention; SFIG 7 Fi[@ &lsgrmhm@lallubtrhmwnstﬂaatasmecmcfnaanm o‘é@past@d:hwf@rnmﬂ i ew of

a partially f ormed ckage n_acc n e _exanpl e enbodi nent of
t he |nvent|onpaCkaﬁc°f I%ﬁ‘icé' b RS ﬂ"honeexa ? % 8llnle\rll\g hhemverl{’?nf a cross-sectional

view of a partiall y formed 1 C pMW@BEDlDEWd@ ce with one exanple
embodi ment of the ﬁl\el?oqltowm&descng 1o, ?1 purﬁ)§%R0 Q\Ltlol\ u%%?ous Qpﬁcf%c d?tgxls

description, for pur AUNEr ous sbeC| are set
forth in ordesre $eofopthavode taptohdaaﬂwlmughdedesitmdmg efthefnveimni Fweibe on. |t

will be 10  apparent, however, to one skilled in the art that embodiments of the invention can be
practiced without these specific details. In other instances, structures and devices are
shown in block diagram form in order to avoid obscuring the invention.
Reference throughout this specification to “one embodiment” or “an embodiment”
mcans that a particular feature, structure or characteristic described in connection with the

15 embodiment is included in at least one embodiment of the present invention. Thus,
appearances of the phrases “in one embodiment” or “in an embodiment” in various places
throughout this specification are not necessarily all referring to the same embodiment.
Furthermore, the particular features, structures or characteristics may be combined in any
suitable manner in one or more embodiments.

20 Fig. 1 is a graphical illustration of a cross-sectional view of a partially formed IC
package, in accordance with one example embodiment of the invention. In accordance
with the illustrated example embodiment, package 100 includes one or more of coreless
substrate strip 102, backside contacts 104, topside contacts 106 and substrate thickness
108.

25 Corcless substrate strip 102 represents a thin substrate that may be rolled out and
processcd before being singulated. In one embodiment, coreless substrate strip 102 is a
direct laser lamination generation 3 (DLL3) strip. In one embodiment, substrate thickness
108 is about 200 micrometers.

Fig. 2 is a graphical illustration of a cross-sectional view of a partially formed IC

30 package, in accordance with one example embodiment of the invention. As shown in
package 200, solder balls 202 have been attached to backside 204 of coreless substrate

strip 102. In one embodiment, solder ball diameter 206 is about 10 mils.
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10 apparent, however, to one skilled in the art that enbodi nents of the

i nvention can be practiced without these specific details. In other
instances, stgructures and devices are shown in block di [ mJj,n order
to avoid obsch’%izhllgd/o?%:é) i nvention. Ref erence thr ou%ﬂlﬁ{“%@il
specification to "one enbodi nent” or "an enbodi nent" neans that a

pfarti cul ar featur gF,ig.§tier zygttaphi@l tblulstcaldgm altt eoss-stationad eserof b@_@tﬁhlnf foomnld€t | on
with the 15 embodimente ldndngluded bbb beash 408 Redi T of e
present inve o TRUS, appear ances of "the phrases "in one enbodi nent" or
"in an enbodi mekdgt 30t mekt doopsurpl e esditphrsod gholiduid dm@gs pecbiiecatls onl are not
par 1 cal ar f cstlraeT o RiL bl abf SR R HE b BB ed 1 n any
fsui tabl e _rrénnc@mp‘rass x’nnki compmun_déﬂbb&bmimmmgst.of ﬂ@ﬁbl_ger bills. SMeld durapitd caly _
L1 ustrat on, s S1RSSRRSI AL e Alud BT AL XA RS rpackage, i
the illustrated eXéplie: gnioc mesitafiopaGkage-sdlondl melvwi e sarorly formaddCe of
corel ess substrate .strip.102..b i nk. S Si acts 106
and substrat é T l%ggﬁﬁgé%g‘%i%g.Wltﬁg%%%’%#g%se%sgﬁ%E\%%taotféh%ﬁ?vre%g&l %P(g\%?‘té]sent S a
thin subst r atectdgatOtstffdagmolld 68 iputredambnpstocdgdelds Wafaod probigpsrgded

Taser | antatt g STAPER: TR n o ot et SRR b B R iRl ot

t hi ckness 108!0# ot dlvot200200romecrsonet ers. Fig. 2 is a graphical “illustration
of a cross-sectio ie -t Y. . foL | G. 39 PRGKARS LA 1
accordance with orﬁl}g' g%aan%/?pgﬁg%g%{a%%ﬁflaocf&’? %gem?r}?vveﬁ%?on% ﬁsg,sﬂrom%g I|Cn
package 200, rsdiadenn abidsnce@2thlayexaypbrrmbbdinchied theanvsatks i‘deh@Qrinof

s abour 10 T auesdh lkRacki hol fod Iy R DT F Ok SR RS o of Th
cross-sectiponal vFigno ofa giaphiet illagtlaorf rarveats-pCligrat kiag ef a patidlydomediCe wit h
one exanpl ¢ enBadl BPitkoinck UenofY BRI AL AR il ARGk AdGAPm ! d
conpound 302 'i's g%’épen%eoflcas.aéﬁél/qu#h a?rlongglt the sol er bal?s and

conpr essed byasekdoomingB04. cirkyit dmiwe €9l iberarittachad fododseie 8 0lcordesdesi gned

to 5 compr ess, i ATROUAC,A02 hel o BoNEL oLl Py gk dgtabal | s, Mol d

form 304 may inp or sone tinme an eated to allow nold
conpound 302 prasewsor @ comfolfer of logic.a graphical illustration of a _
Cross-sechhonal vipw Qf, pﬂ%ltih@njaé{o;f AR L& ABEKAI8T 2 hdhiAGIOLgance W th
one exanpl e enbodi ifent of the 1 nvention. As shown I n package 400,

stiffening mokekeddm desordnce with Apnergmpls smbledimpet|of Sie 2ppntand Apsevidies added
package 700, underfill material 702 has been dispensed under integrated circuit device
602.
Fig. 8 is a graphical illustration of a cross-sectional view of a partially formed IC
25 package, in accordance with onc cxample embodiment of the invention. As shown in
package 800, second integrated circuit device package 802 has been attached to topside
604 through solder balls 804. Second integrated circuit device package 802 may be any
type of package and nced not be a flip chip package.
In one embodiment, package 800 is processed further and singulated from other
30 packages.
In the description above, for the purposes of explanation, numerous specific details
are set forth in order to provide a thorough understanding of the present invention. It will
be apparent, however, to one skilled in the art that the present invention may be practiced
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10 stiffness to package 400. In one enbodinent, stiffening nold 402 has a
nol d thi ckness 404 of about 200 mcroneters. Fig. 5 is a graphical
illustration rgss-sectional view of a partially f ckage, in
accordance w WI‘? %H@O% anpl e enbodi nent of the inventi onofrcﬁé;g 4990“%2

package 500, the package has been flipped over for topside processing.
15Fig. 6 1is aw@h@ptﬁnmajftﬁekd yetifiaddtol. lofothar iostosss, setkionaltruvivewanf a
partially forned gw Bmxnlggm laacc rdance wi th one exanpl e enbodi ment of

t he |nvent|on VAS® Ehown i % integrated circuit device 602 has
been attached to wamsmdmcaﬁﬁuﬂimedmeh@ﬂsnemmsmma@éc®Mnmpu&@@ﬁmBWMEgﬂated
circuit devi Caedldgp % o%% E? RO&G3E n(t)f tf?en%etgg RGP nfo%}n @ BL Q&P 1O§rubt9acted
controller or Togic o} ™S i'cal ustration o

Cross-sect I50ﬂﬁ<bm‘dll}etvﬁthn°de&crﬂ»ad mr:ahgcywlitbasutrédaattﬁg}ﬁamhagb}a,musmpa@ﬁmp gesge W th
?rgfesr:rp;SZeqp&gBeennydn Sé)grnog’evl Irllé\lltleont ofqpel VC’nth e@& {géﬁt?cﬁ&gc%%l&l?n t@&underf y
is a graphi cadcopd dndspmmftmpremntan\@nmss-ls&mxﬁmlﬂle\pdeml@ﬁ illastypged tekanhi Ly for ned
I C 25 package f .t venti on.
As shown in paék§6§% 1§gnd}?ﬁléﬁP§§g '8??@3%%9§gﬁﬁ%ggﬁﬁtﬁﬁééﬂﬁoz has
been attachedmbmnﬂdpsﬁ@aﬁ@ﬁ&nmmnsmgh)&nk&enmb®wy®C$ﬁmﬁCSsmumapnwmégrated
circuit deyic age and need not be a
flip ch|pqgac%oaﬁj%ggybyﬁ%pﬁﬁym&%a%ﬂ%ﬁ%wgﬁmg 8Q]]Ef;)r}élckage 800 i s processed
further and singul ated from other 30 packages. In the description
above, for the purposes of explanation, nunmerous specific details are set
forth in order to provide a thorough understandi ng of the present

invention. It will be apparent, however, to one skilled in the art that the
present invention may be practiced w thout sonme of these specific details.
In other instances, well-known structures and devices are shown in bl ock

di agram form Many of the methods are described in their nost basic
form but operations can be added to or deleted fromany of the nethods and
informati on can be added or subtracted 5 fromany of the described nessages
W t hout departing fromthe basic scope of the present invention. Any nunber
of variations of the inventive concept is anticipated within the scope and
spirit of the present invention. In this regard, the particular illustrated
exanpl e enbodi nents are not provided to limt the invention but nerely to
illustrate it. Thus, the scope of the present invention is not to be
determ ned by the specific exanples provided



10 above but only by the plain | anguage of the following clainms. CLAlI M5
What is clainmed is: 1. A nethod conprising: receiving a coreless substrate
strip; attaching solder balls to a backside of the corel ess substrate
strip; dispensing a liquid nold conpound anongst the sol der balls;
conpressing the liquid nold conpound bel ow a hei ght of the solder balls
with a nold form and heating the noggatpismto cure the liquid nold
conpound. 2. The nethod of claim 1,  wherein the corel ess substrate strip
conpri ses ¥hgfsekaimediser | anination strip. 3. The method of claim1
further conprising attaching an integrated circuit device to a topside of
the corel ess substrate strip. 4. The nethod of claim3, further conprising
attachi ng &n i nAegstheeamyirisigi t devi ce

receiving a coreless substrate strip;

attaching solder balls to a backside of the coreless substrate strip;

dispensing a liquid mold compound amongst the solder balls;

compressing the liquid mold compound below a height of the solder balls with a
mold form; and

heating the mold form to cure the liquid mold compound.

2. The method of claim 1, wherein the coreless substrate strip comprises a direct

laser lamination strip.

3. The method of claim 1, further comprising attaching an integrated circuit device

to a topside of the coreless substrate strip.

4. The method of claim 3, further comprising attaching an integrated circuit device

package to the topside of the coreless substrate strip.

5. A method comprising:

receiving a direct laser lamination substrate strip;

attaching solder balls to a backside of the substrate strip;

dispensing a liquid mold compound amongst the solder balls;

compressing the liquid mold compound below a height of the solder balls with a
mold form; and

heating the mold form to cure the liquid mold compound.

6. The method of claim 5, wherein the substrate strip comprises a thickness of about

200 micrometers.

7. The method of claim 5 wherein the backside stiffening mold comprises a

thickness of about 200 micrometers.
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package to the topside of the coreless substrate strip. 5. A nethod
conprising: receiving a direct laser |am nation substrate strip; attaching
sol der balls to a backside of the substrate strip; dispensing a liquid nold
conpound anongst the sol der balls; conpressing the liquid nold
conpound bel ow a height of the solder balls with a nold form and heating
the nol d form t @,Ch@oli e claif Y dirfiBt bR RRUAGEChinG an T ratBA BREhiCdevideal M S,
wherein the substrate strip conprises a thickness of about 200 m croneters.
7. The et wodopfideeizhqwdelpdssnlstnatetstied. backsi de stiffening nold conprises a

t hi ckness of about 200 m croneters. 8. The nmethod of claim5, further
conprising attaching an integrated circuit device to a topside of the
cor el ess stbst r @hemsthod pf clatn 8Thethoetdngeotisofg atacliing 8y irftegratbe ciraoingsvicsi ng

2t achi o a2 SO e Ll G L ISV SE.RARkT0° Lo the topside of the



