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FLI P CH P ASSEMBLY PROCESS FOR ULTRA THI N SUBSTRATE

AND PACKAGE ON PACKAGE ASSEMBLY FI ELD OF THE | NVENTI ON
wendiomoatent s of the present invention general | BCT/EEBADE048921

to the field of integrated circuit packages, and, nore

PRLE CHbB Aok Sty S’&fﬂéﬁégfﬁ%‘iﬁ@@‘i@i &%ﬁmrrﬁ AND

BACKGROUND OF FKEKMEWN@XG‘,‘KA@E NSRIFMBLENI C

conmponents shrink in size, a trend has energed to
provi de package substrates that may be characterized

as thin core substw ates having a
core VMotdlrnedltsi of tﬁkgl(reetssant 11(1eVSe§1t18r)1 ggne%lhl r%fé"tie tg tﬁe gl(e)l? of t1nteg1rated

m crons an an zer cor
cirbdih@dckhges, Sidh ﬁfoﬁ@f)eﬁ‘ﬁcMhﬂﬁﬁiJﬂhp @afesembly process for ultra thin

Di sadvant ageousl Yy, Wth a thin or no-core substrate,

sulpgipks\aad pagkagr eBPackage psseM@lyat first |evel chip attach

due to warpagep %ﬁb@&)ﬂﬂﬁ"ﬁﬁ%ﬁﬁﬁ (ger ng the

package manuf %Towsmt% exanpl e,

dur iAsgniktdefectrtnip companengs skinmkén siabst traidenal bt rped so pmhde

gi di.t equire address the above j ssue,

pafﬂﬁag%ﬁubéﬁﬁteg &%ﬂ%g Cg%raw a8 (8 P ig WSS et élhﬁéys ﬁé&?@ates
haﬁné Q'CS&W@@‘?a aficidtesd 1%%%11211?@1”&]&1@1 tol 400 $itdonThid %?%r @kan zero), or

However, the above neasure di sadvantageous
no@eterﬂbstsatés(dmtimsumafatepmtﬂaagetosesze m ni m zati on. BRI EF

DESCRI PTI COF . THE W NGS The i nvention is

1 DR APEREBY g Top T BP0, MPHEL S SisErashh yield o
firdt el E19P BRSCHAfuctH Y aREe TRRMA Mw%ﬁsﬁ%@g&uk Hur\ﬂflg]ﬁl@ plabliﬁ%e

references indicate simlar el enents,
mapp{@ctuting pregegy awthi asafor pxamgp;@mngrﬂlgﬁhla bondlng where substrate
ﬂaﬁlﬁg a%nggirfc(th 263&\%%%@%2 g@%l%g tthI %lrb,r%\ye ];s%re%g Flg{ %% ggr%games
provides Bbsates dBmag: Hase @ tlgﬁlaﬁ:hé @fait ldalst d¢stabich96f @icréns or more.

cross-sectional view of a partially fornmed |IC package,
Howigvete israparie Brepiur hdisslyapteaspisty ehseisifioehturtyer P%@age size
mihid¥edon; FIG 3 is a graphical illustration of a

cross-sectional view of a partially fornmed I1C

BRIEF DESCRIPTION OF THE DRAWINGS

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 view of a partially formed IC
package, in accordance with one example embodiment of the invention;

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
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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package, in accordance with one exanpl e enbodi nent of

the invention; FIG 4 is a graphical illustration of a
w@ewesmeserti onal view of a partially forned | CPQERURNGH(048921

i n accordance with one exanpl e enbodi nent of the

i nv ion; FIG. .'sa.rahical illustration of.
cr o b8t wrabicd) o Btioh Baﬁqsaﬁwwﬁ el @ﬁ&&@%&%@ed Ic
padkdg@Gh A dRAREEe Withbne ré%arﬁfﬂ% Rive ek at Rty eation;h e
|nvent|on FIG 6 is a graphical illustration of
cr 0F4Gs @6t 4 graphicyi 1Hu\$tmtloa Oﬁ&r:IQS&Bd?O}'lOﬁder@d of Cpmlhagmned IC
accaor danc
peqa St PRGPOER il ind S B E TR PP b BE MhycRlint o,
Cr OFIGS86d d SaphicyliiBuét@tioR op@&idsabécyloﬁarvﬁ@d of £ppaiekpgamed IC
i n accordance wi th one exanpl e enbodi ment of the
pagkagerin penerdange with@ne gxamplg cgbapimanapf theligentiani on of a
cross-sectional vi med | C package,
i n accordance V\nth%]o‘LILaEﬂ }Egék[o'ﬂorn#%nt of the
I nv émnthicdollovidig AksdrptiDEFORp PO LM of Bxilineatibo) ﬂmrmgs speciﬁc details
description, for purposes of explapation,  nuner
aresysbar{hi 1B Ofst &0 P@V%;iireé‘ té%ftouglbwcr?rfitwdémgj%ﬁth@ HWB%‘?F} dléwaﬂ be
apﬂa@&ft%bv‘éﬂ%Bﬁé angidng f art i[ iﬁrﬂg&ﬂfﬂe of te 1%(%1&109%% be
appar ent owever, to one skilled in the art
pragtrbaidivitienit shesé spdegid dev@ist ilonthcamstaecesr sntcturedhndi dehmas are

t hes ific details, n ot i nst ances, ..structures
shey e OT e G OEh S e e S s e AL FERRITH o dor
to RRirchce %H%ﬁdﬁg tﬂlbﬁyebﬁf‘éﬁmﬂ f%n‘onggﬁl%&iﬁféﬁt ’tcl}r“@h' ghBYdiment”
this specificalion to "one enbodi nent" or
megnhiddi mwulaﬂe%mtgrq, hfauctaremlcharwblas-twf@a@rtheé in s@rm@ctucm with the
char act stlc n on Wth,t
B AT Bt ih g (ESEh: RRkeb PP ER ot SRt Pl gpus.
apﬁdﬁﬁanl@ésﬁ(ﬁﬁﬁé phraygnid énb erﬂ_ﬁddi&netﬁp I@ﬁﬁh&ﬁ%ﬁfbo@fméﬂﬁem various places
phrases "in gne enbodi nent” or "in_ an enbodi nent" in
throughontidipipseifisaticir ase gelorecesspiily allyetermingtaithe panag embpgstiment.

FoBEERRETAL o L1 B i PR ST TR g

suldbwmaﬁrmmsbmmn‘my chibodivmdaitsied i n any suitabl e manner
in one or odinents. Fig. 1. is phi ca
i 11 &8t 2 &FAD g\fcagtfleﬁfé@gonsoé@ﬁr%%épctmnélﬂrlsw Oga@am%ﬂwfwned IC

paék%%gmlﬁi ablor@RATK A9 onk Rx AALIRTHABEEn Mt bP1Q n@veﬁﬁ&’fmineaccordance

odi nent of the invention. In accordance wth
witihl thei8tusasted cxsoaptp bmbedinwdt, pecktage PO ke eled 60 on’mbmdl-:f soreless

iR R T 4k ePE B oM der e GG BREES biness

10% hi ckness

Coreless substrate strip 102 represents a thin substrate that may be rolled out and
processed 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
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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108. Corel ess substrate strip 102 represents a thin

substrate that may be rolled out and processed before
wheiingossngul ated. I n one enbodi ment, cor el essPCT/US2009/048921

substrate strip 102 is a direct |aser |amnation

gener ati.on strip.. In one enbodi ne
sub %étléatgrﬁp%mt@w%@nl LRSS B2 lew&ﬁﬁtpéﬁgaﬂwf?laned IC
packaks, ift a&ro@mc@ eJlthl dnk lé§£rﬁﬁ‘1%'e%o@fméi‘1t 6f @3 $nv28fbA.0R3khown in
vi éw of a partla (0] pac age, i n accordance
packiagh 30 enalg anmpeu@);ﬁiﬁd d?@p@nsecﬂ ag héquld\ammgmhe sddesthelimand
bal I.s ;202 hav. ched, to
o RiR R 15y Mo 38 o Be Ry SRR AT ToBl R EERLb

coipReFmBRNGompRha 802 bably tHé ﬂél?ﬁtﬁtff tﬁ@&w& b@b@ utolOform 304 may
mls.Fig. 3is a graphlcal lustration of a

be belgdn plsee farspak teAndgnaD plgatddp laflow aretd gompordbde cure.
f
B ARUEL ISP AR S STRRALTREN o8 Ry e 1€

pactkagell is pemmCasma dnke @mrdpla mrh;gaimetnln of soligentibal As skoich in
npressed. by nold form 304. In one enbodlnent mol d
paql@g?rf‘%&tlffgmaé S1Uh 40P surdrisrangst solle belbflzuand pigides added

stlf?f?ésQW) IBJ%EF%EE (ﬁ)htl ek So&ﬁleﬂ? tlﬁ%lhgmg%@héh ‘fl)a’% rﬂlglg‘]ﬂawkness

In p ace for song tine heat e
4040fdkhMQD®nﬁdonmﬂmnund 302 to cure. Fig. 4 IS a

gra illustratio cross-secti.onal. vi ew, of

o Fia iy o i TS BHRiag8 cFoNT e EOR LR O e W dortned IC
pa&’é@@'ﬁh gc@nbedh Wi‘ﬂﬁton@fexﬁrﬁﬁle efﬁb%ﬂfn'lé?l’ﬂ of f iSRAWON.I Rs shown in

package 400, stiffening nold 402 is cured anongst

packoke 800, tag P@kmaalb@eprgWﬁ@l escrdoiiopside plfOW@slg to
pac St.i ff

Do RIS Yo e RGP S TRt P B g T el Formed 1C

padkia@e, iR atG®rdangé apthichdlexirhpldehibdtiin®nt 6f thd invention. As shown in
cross-sectional view of a partially formed IC Eackage
Paghage 6RG infapatedyinchit dadce secempigash e i topfide pe of corcless

su‘ttsﬂ\é%rﬁﬁpo fo2. %E&?@cﬂc% %Qlﬁg %462 %91% rg@%ﬁe&? Q\értg?gg 8P§§co&1

een t1i ppe op3| e proce
pragesphocantiollbugtlogiti on of a cross-sectional view of a
partially formed ] C package, in accordance with
exa#& d i pisEmhifahtlugratione aﬁ%tspﬁwna%@ewémaﬂwﬁy formed IC

%5 a9 %cc@)@@ancé %ﬁ%@tgg%nﬁl'e reﬁiﬂ)'oﬁm‘ij&l‘( bEGcBR%nNES RESHbwn in

ached to tOpSI corel ess substrate strip
pack@ge 700 tuederéd ledateiial FOR thasibeanckspef drender ipfpesahtirartydevice
60iype of silicon processor or controller or |ogic.

Fig. 8 is a graphical illustration of a cross-sectional view of a partially formed IC
package, in accordance with one example 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 need not be a flip chip package.

In one embodiment, package 800 is processed further and singulated from other
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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Fig. 7 is a graphical illustration of a
cross-sectional view of a partially fornmed I C package,

W0 po1avessdance with one exanpl e enbodi ment of PEEUS2009/048921
i nvention. As shown in package 700, underfill materi al

.702 has bheen di spensed, under i.ntegrate ircuit device
Wlé@%t. soppegpt these §p%c?€9 iﬁﬁﬁiscﬁr Sthe et %ﬂl-glﬁovzan structurcs and
deibQSHe SIRFtd ANAbKdigWaRffompartial ly formed | C package,

i n accordance with one exanple enbodi ment of the

i nv&anyor thermetbhdswre idascpidek agibeB 0mst baseoledmibut eppratiaed can be

ircuit .devi.ce pac e 802 ,has, been attached
d eGP e 64 o BRGHEEmEPAb AR ERERuRbRERDRGedRd or subtracted
frobDd I fah&deseHib&dhink ssB@4 i veithoR BEH AL BB MY bRR: sRBYe $HAE present
of package and need not be a flip chip Eackage. In one

invepte i Ayennumbci ygBat8e of thegpyrdiyg egndept isaticipged within the
i.ngul At r k t SCLL AL

< RSP I AR AR skl B RS Dot cxamm

embpéidichtsareladtgirbsidad ® 18eit tHeantdntion bat chercly @ ifuawitee. ahus, the

t horough under standi ng of the present. invention. |t )
scqpeof tseprassphmasitiondp fghtabe detsrymed Srithg sgcifig cxpaplgs provided
i [ i cedwi t hout
o B S Pl R heTBlo P REARE, T ot ances.
wel | - 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 i nformati on can
be added or subtracted from any of the descri bed
nmessages W t hout departing fromthe basic scope of the
present invention. Any nunber of variations of the
i nventive 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 Iimt the invention but nerely to
illustrate it. Thus, the scope of the present
invention is not to be determ ned by the specific
exanpl es provi ded above but only by the plain | anguage
of the followi ng clains. CLAIMS What is clained is: 1.
A method conprising: receiving a corel ess substrate
strip; attaching solder balls to a backside of the
corel ess substrate strip; and



10

15

20

25

30

form ng a backside stiffening nold anongst the sol der

balls. 2. The nmethod of claiml1l, wherein formng a
whaoksiaiew stiffening nold anongst the sol der bedT/E5S2009/048921

conprises: dispensing a liquid nold conpound; and

conpressing the liquid nold d bel ow a hei ght of
the solder balls. 3. The netéﬁgigﬁfclain1l, wher ei n

WwhAe QghRl§sS substrate strip conprises a direct |aser
| am nati on generation 3 (DLL3) strip. 4. The nethod of

1. ¢l aidAmmgthofl gemhesingonpri si ng attachi ng an i ntegrated
circuit.device to gﬁ&% side of the corel ess substrate

strf?ﬁn@?g%ﬁ%eﬁg%%l S%@éin14, further conprising

at t agiuhiy 1L GaIMFtol I BCRYiad GTth6 boielést subirte Srpaekdge
to the topside of the corel ess substrate strip. 6.

A
met hyaiesapreksidsgiifferias maldgmangst thespldenbdls. | ani nat i on

2. Do reeplsPbbreplh ) IHRH KPSl GNP ASThE BeRP st

solflartullsgomphissksi de stiffening nold anongst the sol der
balls. 7. The nmethod of claim6, wherein the DLL3
subdispetsingst Hqpd malpeorapaung; ¥} ckness of about 200

m ¢ &g@gﬁeﬁiﬁ% %@giqlﬁﬂﬁnﬂﬁit Jgﬂg;oﬁfld GLigivm I@i% ?E Bleolddf balls.

bac e st ni ng nol onprises at ness o
3. aboiihe 2@that afrctmmat le mdieredn ththveraless kalsbtrafe stlipeamiises a direct laser

wherein for.m ckside stiffening nold anongst the
I SERHN QORBIPLEED. o spensi g &l aui d Mol d

4. comau RthRANS RPN esHcRdorhPasihy St HiddndneRARAUIR it device to
bel ow a hei ght of the solder balls. 10. The nethod of

a tefiselernféhe darelesseubgonipstiipi ng at t achi ng an integrat ed

circuit devi to t gpsi de of. th orel ess substrate .
- errife mERGHEHE A SHBT Orafind O P S RER AR Growi
devitd padihfOtoahs RHOIdE of tHe@PYradss dulsstiatelitiip. devi ce package

to the topside of the corel ess substrate strip.12. An
6. appdy aeihed comprisisgng:

receiving a direct laser lamination generation 3 (DLL3) substrate strip;

attaching solder balls to a backside of the DLL3 substrate strip; and

forming a backside stiffening mold amongst the solder balls.
7. The method of claim 6, wherein the DLL3 substrate strip comprises a thickness of
about 200 micrometers.
8. The method of claim 6 wherein the backside stiffening mold comprises a thickness
of about 200 micrometers.
9. The method of claim 6, wherein forming a backside stiffening mold amongst the
solder balls comprises:

dispensing a liquid mold compound; and
compressing the liquid mold compound below a height of the solder balls.
10.  The method of claim 6, further comprising attaching an integrated circuit device to
a topside of the coreless substrate strip.
11.  The method of claim 10, further comprising attaching a second integrated circuit

device package to the topside of the coreless substrate strip.
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a coreless substrate strip; a plurality of sol der

bal | s attached to a backside of the corel ess substrate
waer00927and a backsi de stiffening nold anongstPCHES2009/048921

sol der balls. 13. The apparatus of claim 12, wherein

12t he backsi de stiffening nold conprises a hei ght of
abodt! POHHSCPBREPYEs. 14. The apparatus of claim 12,

V\heﬁ%bmgsg@u&%@l 3 substrate strip conprises a
hei ght of about 200 microneters. 15. The apparatus of

cl armluralityfofiselderbatloppindheil iy hapkiSidte of) thet aoekless soltitate strip; and

device attached to a Si the corel ess substrate
o b S h AR o B RS AGr Betho: o i rect | aser
131 anmahpratdesetlainn 07 whetddh Hd)bagkhgd StaFedimt mbld; cotnprises a
plurality of solder bal I's attached to a backside of

hel@h@f[ﬂb%t HPysicrpdest ri p; a backsi de stiffening nold

| t CILLGUI: :
143 cunSg ot PR B AT BR etRc AR R A S s o heiem
of stiaut P00 ﬂxﬂcrofﬁb&rsippar atus of claim 16, wherein the

backsi de stiffening nold conprises a.height of about
15200 T apetepLclamg 14, Twahex spaPEEng aeﬂnt%ra?ewsult device attached

O%B?bgfgﬂgewg}gsgs lys*ﬁ%‘iers?%ﬁ strip conprises a height of

00 mcroneters The apparatus of claiml16,
16 whe Ami apptaeissohgesingal | s conpri se a di aneter of about

conpri S U e Pac R BlPracRte. package
at t aonadlid Qrkhact S hdgcHRE (J DBadRsidd 0P HRIDLBS SutirhicRtrip;
a backside stiffening mold amongst the solder balls; and
an integrated circuit device attached to a topside of the DLL3 substrate strip.
17.  The apparatus of claim 16, wherein the backside stiffening mold comprises a
height of about 200 micrometers.
18.  The apparatus of claim 16, wherein the DLL3 substrate strip comprises a height of

about 200 micrometers.

19.  The apparatus of claim 16, wherein the solder balls comprise a diameter of about
10 mils.
20.  The apparatus of claim 16, further comprising a second integrated circuit device

package attached to the topside of the DLL3 substrate strip.



