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Met hod of nwiufoawyiasrdizng a Sem conductor Structure Fiel d efbrkayfebiosh
[ 0001] The present invention relates generally to a sem conductor

structure and a nethod of manufacturing a sem conductor structure.
Background of Invention [0002]A primary trend in electronics industry
is product mniaturization. Product mniaturization involves ways to
make products lighter, snmaller, and | ess expensive yet nore powerful,
reliable, user-friendly, and functional. Some exanples of products

whi ch have been miniaturized includes:cellular phones, personal and
sub- not ebodk Sewirgnduster Stsuguresandrd Mathed ofanamfacturing aSemic@aductor Structure
I nternational Association (PCMCIA) cards, cantorders, palntop

organi zers, telecomuni cations equi pnent, and autonotive conmponents.

[ 0003] One of the factors that may limt product mniaturization

i nvol ve packagi ng of the product. 1t9 | 18 u@lion of 1ncreased
functionality in silicon chips as éﬁg—ﬁ%§¥§g%l{ama it is also
desirable to shrink the package. One way to shrink the package
i-nvol ves a 2-dinensional (2D) |evel packaging. Sonme exanples of 2D

level packm@ipg iTHeQPr4es: ifftinRsn feldicil geRera®PReAL et nhRoPRGKAR 29 ARGhod of

enbedded wafer |evel packagi ng.
manufacturing a semiconductor structure.

&

Backaround of Invention

[0002] A primary trend in electronics industry is product miniaturization. Product
miniaturization involves ways to make products lighter, smaller, and less expensive yet more
powerful, reliable, user-friendly, and functional. Some examples of products which have been‘
miniaturized includes cellular phones, personal and sub-notebook computers, pagers, Personal
Computer Memory Card International Association (PCMCIA) cards, camcorders, palmtop

orgauizers, telecommunications equipment, and automotive components,

[0003] One of the factors that may limit product miniaturization involve packaging of the
product. With integration of increased functionality in silicon chips as per Moore’s Law, it is
also desirable to shrink the package. One way to shrink the package involves a 2-dimensional
(2D} level packaging. Some examples of 2D level packaging involves chips first or embedded

chip packaging and embedded wafer level packaging.



WO 2009/ 145727PCT/ SG2008/ 000194 100041Chi ps first or enbedded chip
packagi ng iVOa008ays72d overconi e these recent packagi ng |iHESS2808/000194
chal | enges. One exanple of chips first or enbedded chi p packagi ng

i nvol ves repl acenent of the |lead frane based peripheral array

packages with the plastic ball grid array (PBGA), in which the die is
el ectrically connected to printed circuit board (PCB) substrate by

w re bonding.or fli hip tec | ogy. ,The chip is further, covered ,
with nol dl‘wafﬂc 0 "&mﬁ&frﬁt&r%}gp«ﬂ{é@ RRIB Packagige 1s & B KsHeme thess epntaagkaging
chips first or enbedded chi p packagi ng involves a nethod of enbeddin

si ngul at ethtegratiopaehaliengss.pOpe texampls| YgshipsTHESt srnefobesded) chipe paokaging dnvolves
attached onto the copper gcu) base plate in the cavity of a PCB

subst r at ereplagensens o€ dheclend dasedinegpheral awiay packages: Wish theuplhstichell @nid array
top of the active side based on the PCB technol ogy. Finally, sol der

bal | s ar e(PB&i4edn whichahe die it kleciGoallyambandctnd tolpeintedi aimhit board (PCB) substrate by
i nterconnection. [0006] Enbedded wafer |evel packaging takes chips

first or wirbédndidg ohiflip pldp kevhholgeyt The bkiprie firtdet epveral with medlding coMpound to
PCB substrate, as well as the need to use wire bonding or flip-chip
bunps to ssiddHip 84nseectrical connection. By renoving the PCB
substrate, packaging cost is reduced and its electrical performnce

is inmproved. [0007] An exanpl e of enbedded wafer |evel packaging
involves a fabrication nethod based on wafer |evel processing. The
fabri catipposyet hadothew Slawpte et dimeshiidOorSérgdhat edp FaiGgitelilvdedsi &/ BiethBd of
side down onto a therno-sensitive adhesive material coupled to a

carrier pinafeRding sahiafed W Khso PO %’éﬁwﬁo%# TROsiksted @e FGEPAMERISNto the
the attached dies on the carrier plate. e carrrer plate is then

separ at ed.y ERELAL Bt S\ Qi) 085 BOB Qi sQaiBha sQRERRHNE: FRN i hadvi
reconst it u?lg%( P B e e shatland's 8\adyies are
then built-up on top of the active side based on the PCB technology. Finally, solder balls are

formed on top of the Cu pads for electrical interconnection.

[0006] Embedded wafer level packaging takes chips first or embedded chip packaging to the
next step, eliminating the PCB substrate, as well as the need to use wire bonding or flip-chip
bumps to establish electrical connection. By removing the PCB substrate, packaging cost is

reduced and its electrical performance is improved,

[0007] An example of embedded wafer level packaging involves a fabrication method based
on wafer level processing. The fabrication method involves attaching singulated dies with active
top side down onto a thermo-sensitive adhesive material coupled to a carmrier plate. A wafer
molding process is then used to encapsulate the attached dies on the caﬁier plate. The carrier

plate is then separated and the dies are now housed onto mold compound forming a reconstituted



waf er. Redistribution |ayer can be fornmed on the reconstituted wafer
usi ng convephihedAlshy t hographi c process. Sol der bunps c

formed on the wafer |evel prior to singulation. [0008] I—bal\glxb/e@%a"r%@o%ﬁ]gwgf
the maj or chall enges in enbedded wafer | evel packaging is the wai page
of the wafers. Therefore, there is a need for an inproved solution to
fabricate an enbedded wafer |evel package sem conductor structure

w th | ow warpage. Summary of |nvention [0009] According to one

enbodi menivatdr. Redispibasen layen \eftHeOformad SRNMHeOREHEERIedSWaRE tidfn® Edhventional
provi ded. The seniconductor structure includes a first support

st ruct ur efiRgRblcPrdckss. Sb1d&bulps Eﬁmeqanﬁe!a%nfﬂw@éfeﬁmgﬁ& t%ts{rfgﬁﬁaﬁan?
and a reinforcing structure formed on the first support Structure,

the reinforcing structure including an outer surroundi ng el ement

whi ch at |east partially surrounds the plurality of chips and extends
froma su of, i e I hi gher .t han
cach of 1 1WWOBF P Hdwifer, phé e BPRAE cBhieels hbrhadta hA leudt BEagh ine
t he prese i v i O d of manuf act,uring.a senj canductor., .
structur e{;}l&?%%‘? ggittﬁof’ e{c;i'?ﬁ:‘%ﬁ g% %%?qﬁ%dﬁllerﬁ cf d eseci?erl? ﬁlig ﬁ%‘pr§vfr)q ﬁ&ﬁﬁ?’i %0 §ibricate an
chips on a fif.st s ort structure,, fornmng a rejinforcing structure

on the fi?rg?edgﬁ%‘ﬁ%#é? ﬁg?lrpﬁ‘glfaﬁ? SPTHRIRFtAT {Rﬁg'%fcevlv ]ISWC‘YW%t ructure is
formed such that the reinforcing structure includes an outer
surroundi ng el ement which at least partially surrounds the plurality

of~chi ps and extends from a surf%ce of tEﬁ first support structure to
1 hei ght higher than each of the } veRtl ips. WO
009/ 145727PCT/ SG2008/ 000194 Bri ef Description of the Draw ngs

{0009] According to one embodiment of the present invention, a semiconductor structure is
provided. The semiconductor structure includes a first support structure, a plurality of chips
formed on the first support structure and a reinforcing structure formed on the first' support
structure, the reinfor_cing structure including an outer surrounding element which at least
partially surrounds the plurality of chips and extends from a surface of the first support structure

to a height higher than each of the plurality of chips.

() [6010} According to one embodiment of the present invention, a method of manufacturing a
semiconductor structure is provided. The method includes forming a plurality of chips on a first
support structure, forming a reinforcing structure on the first support structure wherein the
reinforcing structure is formed such that the reinforcing structure includes an outer surrounding
element which at least partially surrounds the plurality of chips and extends from a surface of the

first support structure to a height higher than each of the plurality of chips.



[0011]In the drawings, like reference characters generally refer to

t he sane paveososmhssreghout the different views. The dr awi FEEsSGROB/00@04
necessarily to scale, enphasis instead generally being placed upon
illustrating the principles of the invention. In the follow ng
description, various enbodinents of the invention are described with
reference to the follow ng drawi ngs, in which: FIG 1A to 1J
show schematic cross-sectional views of manufacturing stages of a

met hod of manufacturing a sedichigicrintonef theddawangsccordi ng to one
enbodi ment of the present invention; FIG 2A to 2C show
perspective side and top views of a sem conductor structure which
corresponds to a stage as shown in FIG 1E with variations in the

rei nf or ci [@1Ht r ubt the drasdngsy likerrgfeteocaorheractetsqnerally refdr to the spme paist throughout
i nvention; FI G 3A and 3B show t herno-nmechani cal anal ysi s

resul ts ahie diffesn siciviC Thel dnairgs aveaiop Agpessaniyitb sSald femphasimivstedd geaaklly being
sem conductor structure and a sem conductor structure with a

r ei nf or ciglgkedtupbf tilkisErafC He PriRgipled o AR iGVENEAGH. THA theofolloWhgNdeR&@tion, various
i nventi on; FIG 4 shows a plot of reconstructed wafer warpage

resul ts QimiRdERANEHhONMntis He@eRAY6d Vith feldrbiicl 8 S FhvanS ATWERE N GhRh:
structure with a reinforcing structure according to one enbodi nent of

the present inR4ENYAQN1J show scheiafic crobs-@BbmaBvishe Bt nBRIRRGRAR 68 method

anal ysis results and reconstructed wafer warpage results of a

seni condygt Qb5 Gl b SselidoRddddr @hkRRS abddrdih g dleNedAbdndic"eF 4@ HB&nt <
enbodi mert BPTRHEE Csticol 0l SRR A Dl BB O BB A Y
FIG 6A tQ.d hows t herno-nmechani cal results and reconstructed wafer
war page results of a sem conductor structure with variations in rim

thi ckness acc %g' 5'19 t(g ?CQ;H&V 2@3&&5@@{)&3 BId tt)g %iewfs?o%%%miiéaxmwr%ﬂﬁcuugi%héch

FIG 7 shows a plot of warpage results versus rimthickness accor

to one erg%p,g;pgggg to%fstz}gjegs Howrh i’I('i q\ﬁ%rtl{ Mations in the reinforcing structure according

to one embodiment of the present invention;

FIG. 3A and 3B show thermo-mechanical analysis results and reconstructed wafer
warpage results of a conventional semiconductor structure and a semiconductor structure with a
reinforcing structure according to one embodiment of the present invention;

FIG. 4 shows a plot of reconstructed nger warpage results of a conventional
semiconductor structure and a semiconductor structure with a reinforcing structure according to , “\)
one embodimc;:nt of the present invention;

FIG. 5A and 5B show thermo-mechanical analysis results and reconstructed wafer

warpage results of a semiconductor structure with variations in rim width according to one

embodiment of the present invention;



FI G 8A and 8B show perspective views of sem conductor structures
wi th vari atwonssimsthe reinforcing structure accordi ng t 8cPRE2008/000194

enbodi nent of the present invention; FIG 9A and 9B show
sinmulation results of the sem conductor structures in FIG 8A and 8B
according to one enbodi nent of the present invention; FIG"™ 10

show a pl ot of deflection versus distance fromcentre of a second
support structure of the sem conductor structures in FIG 8A and 8B
accordi ng to ORi&. éAido dDnshnws Gfermdreneprapivelesiltn aahtecantruled onfep tiamage results
[00121FIG 1 Ato 1J show schematic cross-sectional views of

manuf act uof axgns¢amgecoitruaireyittochriafionydn rifnathickites gt cord i o ©AE Sbddihent of the
structure according to one enbodi nent of the present invention. In

FI G 1A, jrefent Bivertippport structure 102 is provided. The first support
structure 102 serves as a support for subsequent deposition or

attachnment of EGEHT Rhowher fpldiSbf SARRAGE tresults UWeks &im ORidkRYss BSOHER to one
~adhesive |ayer. In one enbodinent, there is a second support

St ruct ur epfiim&t 9k pRRSItihveRgsh; bel ow the first support structure.
The second support structure provides further support to the first

Lt o A S5, SR s
1001311 . : i j i : ]

1203 B gt e SRR 1,
PRS00 POS! ignN 28oB SOVSIalEhALRIOL: BUSCALL RIS A By o
St Ut Ur GR2: 0 f Q03ALL Bl Ge o S80I 110 15 at tached onto

t he sane surtace -0 1'TsSt supp
FIG.-10 show a plot of deflection versus distance from centre of a second support

structure of the semiconductor structures in FIG. 8A and 8B according to one embodiment of the

present invention;

Deseription

[0012] FIG. 1A to 1J show schematic cross-sectional views of manufacturing stages of a
method of manufacturing a semiconductor structure accord_ing to one embodiment of the present
Y invention. In FIG. 1A, a first support structure 102 is provided. The first support structure 102
serves as a support for subsequent deposition or attachment of a chip. The first support structure
102 may include adhesive layer. In one embodiment, there is a second support structure (not
shown) positioned below the first support structure. The second support structure provides
further support to the first support structure 102 and may include an edge support structure, a

semiconductor wafer or a glass.



structure 102 as the first chip 106. The second chip 110 is

posi ti oned WO2009&67200 the first chip 106 and may be seperpieziodyosed

di stance. The second chip 110 al so includes two chip pads 108 and is
attached with the two chip pads 108 in contact with the first support
structure 102. The first 106 and second 110 chips may include only

one chip pad 108 or may include nore than two chip pads 108. In one
enbodi ment, nore than two chips are attached onto the first support
struct ure [4033] | AndilG: ABr a Srs cbibridAtis attashed pntgta surfaqe afBe &ined support structure
second chip 110 include good dies previously identified on a separate
seni condud02rThediretrchipTHls ifidladss twdehip 018 188 dodifirered e o haiver lsifack b theefizst chip
al so be an integrated circuit. The conbination of the first support

st ruct ur e 180 2nd is lattadhied sth divi tyro G padsdl 08 livec@ewowith deiffistbifhorpgirub@re 102.
termed a reconstructured wafer structure 111 as shown in FIG 1C
[0015]In FIG ID, a reinforcing structure 112 is formed around and
between the first 106 and second 110 chips. The reinforcing structure

112 incl uga4p I 3h $80. BOGLscCRINY | 1014 altfhe® bt the shideOMPEdSF b %m%eaapm
formed al ong an outer edge of the first support structure 102 and

al so i n coicagt 195 b HeomeGh) Y. 196 bdcohns cib 1156 ﬁds&&hede&ja&HQmS:ﬁsﬁmcmp
110 chips. The raised edge el enent 114 surrounds the first 106 and

second 11 S
tructur o A SRl O SHepcELy § Pl he Ropnd oip 150 Abd BIUPRA fhip pads 108

chip 106 gfy fs@‘?ta&ﬁﬁgﬁﬂl £BiRo Jcﬂng ﬁtac'f{‘ﬁ)sr & LBEt%ﬂg%%tﬂf'r&Cstu %&nﬂé 162. The

i ncludes an I nternediate strail I ne e errent

2009/ 1457%&?%’&‘&%9&%’198% 4:(%{?&'%' B Bully %ﬁeﬁﬂfli;%% ?'&Srlﬁngﬁsuc%t%hgantwo

chips. The i1 nter late str

haolzhfgsauﬁgg%%gﬁi nent %qﬁﬁfgéng§¥ap§p eé%ﬁﬁggfﬁﬁgﬂgeéﬁgﬁgmon

116

st uct ur oapHne 16 e.%ﬁ% S E‘ﬁ%nﬁ‘r%ﬁch?wéi‘ i .5%& BECRP lbﬁéncmde good
d chi h ed

iizonl ncaclrlllg? er%b]é‘sqngn%% E?Q{on% e 1;‘n'raef"’l sﬁ%bér%%%hﬁzg st ruc ure gi‘ﬂ qgﬁ 178 oond

iBE?ti‘Qlﬁj'%élfie. orc.vﬁém%ﬁaﬁ%i’%?ﬁﬁ;“evﬁ% :"’%Eﬂ%ﬂ??%gt B 0 e
et udes B P0G 108 AR S e R AT Tl e s PR Bl seuchre 111 2

structurehA12 agufgeﬁm in FIG ID a nold chase is designed with at
| east one™Grody ormthe mold shape as in FIG ID. A suitable

nol d materi al |s applied on the reconstructed wafer structure 111 as
shown in FIG then suitabl e heat and pressure are respectlvely

IS g
support ﬁﬂﬁ&&ﬁ%ﬁﬁ%gﬁf f@éﬁ&?%ﬂ%@tﬁ éw@%*eraeﬁeratgggft?leremrlé‘* for puter

is formed. The first support structure 102 may be peel ed of f, by heat
rel ease, VHawding clemept) domsd algye pp oBsE edge gt t&ﬁwbmppm{t etmcﬂrrerwma@ ajsg in
a layer of dielectric material 118 is deposited on the surface

. exposed Hhpntapewiile paspentive portines of; the; firsg | 9fhend; seaqnd id f ghips.1Die raispd edzgelqment

of dielectric material 118 is formed on the exposed | ower surfaces of

t he firstlldfsupoursis the fiwst Efcaddeeninil J 10 thip and eyfondsifinmy a gfirfach of the first support

structure 102 te a height denoted by “h” higher than than the first chip 106 or the second chip

110, The reinforcing structure 112 also includes an intermediate straight line element 116 formed



reinforcing structure 112. The layer of dielectric material 118 is

al so in conyecbooyusAzthe chip WO 2009/145727PCT/SGQOOB/f@@H@ﬁmQ@ﬁ@4
108. Next, a plurality of openings 120 are fornmed in the |ayer of
dielectric material 118 by standard |ithography and etching process

to expose the chip pads 108. [0018]Further in FIG 1G a |layer of
conductive material 122 is deposited in each opening 120

corresponding to each chip pad 108, a portion of the |ayer of

conduct i véetmaerethiedirst 128 andsezomt Bldtchipis t Thetitternoddiape spatkhi 08 elémparit s @formed
of the layer of conductive material 122 is al so deposited on an

exposed suichabs iofis bhe shbyeitiallf sichilet Beiphiti 8 ARG 1106 ahd BecohBe 1021HE. Bfone
conductive material 122 may include netals for exanple copper,

al uni ni UMembddimBitlifHe iBleHfitdiits raift 1iA8 elfent ABAS kR aﬁQlthemIié"'fr&Hpa surface of
enbodi ment, nultiple layers of dielectric materials 118

conduct i V&e'fﬁﬁ%ﬁﬁpo}?ﬁnﬁﬁﬂe 062 {o0f ABsht BhENGars e BGS [\@ Pﬁiﬁqﬁ? éc%ﬁ'ﬁchlp 110,

renmoval of the first support structure 102. [0019]

plurality, aﬁéi&lléjl%rthbﬁ&]gﬁt of 4 1856 GRPORILERS 19 n[ntangt ér?emfi)(&%%n% the reﬁzforcmg

portions o respectrve Iayers of conductive

R L e

114 of thgt r%]n?({r&rn tsﬁﬂcﬁ%&gﬁtn%%ejéz go%?ﬁg &ﬁgg @@888# ﬁfit anc?tﬁg emboélment

first support stru S movE

(emoved. PR RR iyt et e il bl i tab s sructue

St rai ght fililnaeé\ ) L\?rnneuil &*‘I& 116]) moll& chase is designed with at least one groove to form the mold

shape as in FIG. 1D. A suitable mold material is applied on the reconstructed wafer structure 111
as shown in FIG. 1C, then suitable heat and pressure are respectively applied along the mold
chase. The mold material flows into the at least one groove and forms the desired shape of the

reinforcing structure 112 as shown in FIG. ID.

[0016] In FIG. 1E, the first support structure 102 is removed after the reinforcing structure
112 is formed. The first support structure 102 may be peeled off, by heat release, chemical

( ) release or UV release for example.

[0017) In FIG. IF a layer of dielectric material 118 is deposited on the surface exposed by
the removal of the first support structure 102. The layer of dielectric material 118 is formed on
the exposed lower surfaces of the first chip 106, the second chip 110 and portions of the

reinforcing structure 112. The layer of dielectric material 118 is also in contact with the chip



reinforcing structure 112 positioned between the first chip 106 and

t he second ¥hi2p0ottasl2¥s cut to separate the first chip 10OBCHESGR2003#@019%4
second chip 110. In one enbodi nent, there may be nore than WO

2009/ 145727PCT/ SG2008/ 000194 two chips in the reconstructed wafer
structure 111, therefore any suitabl e singulation process |ike
mechani cal dicing, |aser dicing may be used for the separation of the
reconstnntured waf er ’ructu e 111 into individual die,

enbodi nmentPads 8- Nsxap # le%af onegings £30 arp formad &y the dpvsr of dsl?lﬁ%mg matqnﬁhbls by
el ement 116 is conpletely renoved. [0022]FIG 2A to 2C show

per spect i \standird dithography andeqteling pyecess togapospthachippgds ¥ vi ews of a

sem conduct or structure which corresponds to a stage as shown in FIG

1E with variations in the reinforcing structure according to one

enbodi ment of the present invention. FIG 2A shows a sem conductor
struct ure [0Mi8fh domrthesipdilGs 16Goa hygt dgendistivshmaterialn 22| iGdepbEitédinl aach ogpning
a plurality of chips- 128 and a reinforcing structure 129 forned

around, bdRoeemespostlingy ar edch ehipl pad dloBf y patios bf i 14248 . of Eoaducave inategian 22 in
structure 129 includes a raised ring-shaped edge el enent 130

sur roundi R@nthdiavithl thé elip pad 108, Alpofton b2 heani@r of dhdwcailvé hdtedihl 122 is also deposited
internediate straight line elenents 131 forned between two of the

pl ural ity offanGRpdied bddace DBt I8Yer of AERcRRIhAtONS 108. THGayeR i0floidicAE: material
structure 129 are forned over one of the respective surfaces of the

plurality 9% Bk Recldddmela0Z:}] biokfpld Rofpels aldMinilith CeitadBin® NOMMIBum, titanium,

sem conduct or structure which corresponds to a stage as shown in FlI G

1E i ncl Ud‘tdﬁgalﬁmglgblﬂa% bile BhbERLES, &aafm@e?s crf%éréc@&&fnaanag rllﬂsztahu Sontiddive
fornmed around étween and over the plurality of chips 128.

rei nforci RgegtindGhdy e fbaded HEIHIAET2R kpdsSE By mmnébﬁ%%@ﬁ&@ mﬁp&%ﬁl&cm
130 surrounding thé plurality of chips 128 and a plurality of

internedi gge straight line elements 131 fornmed between two of the
plurality of chips 128. Further, some portions of the reinforcing
structure 129 are formed over the plurality of chips 128. In addition
to FIG 2A, the reinforcing structure 129 in FIG 2B further includes

a raised j ca tdi Deel ab Mol S tqehdd i .
line ele ? ex?§%%?ﬁ5ﬂ$rg%1aghSé?ggggT 459%@#%%fgc28%%?%§gTé%éqh$a£“®
portions of the respective layers of conductive material 122, each solder ball 124 in contact with

a portion of each layer of conductive material 122.

[0020] In FIG. 11, a portion of the raised edge element 114 of the reinforcing structure 112
formed on the outer edges of the first support structure 102 is removed. In one embodiment, the

remaining poriions of the raised edge element 114 is completely removed.

[0021] Finally in FIG. 1J, a portion of the intermediate straight line element 116 of the
reinforcing structure 112 positioned between the first chip 106 and the second chip 110 is cut to

separate the first chip 106 and the second chip 110. In one embodiment, there may be more than



first edge 144 (or part) of the raised ring-shaped edge el enent 130

to an edge wpRositse72b0 the first edge 144 of the raised pprpQcsiapRths
edge elenent 130, the raised vertical straight line 136 forned

between at | east two of the plurality of chips 128. The reinforcing
structure 129 may al so include a raised horizontal straight |ine

el ement 138 (or second raised straight |ine elenent) extending froma
second edge 146 (or part) of the raised ring-shaped edge el enent 130
to an edgg‘”% Bhyps In; the fegopsgiacied watvnstawhie 1 U therefoany wzfggl@ singnlgtierprpesss like
edge elenent 130, the raised vertical straight line el enment 136

i nt er sect imeghanieal diging dasep dicingnmay be tused fintthe seperatipe ofnke f@8nsiuctored wafer
point. The raised vertical straight line elenment 136 is arranged

subst ant i afrhopurpdit pémidimlivideal diz. Ihanereribsdithehip tiezambiainggortivng bf the iimamediate
el ement 138. In another enbodi ment, there are nore than two raised

hor i zont aktraghtding klendennkl 6ak eomapittelyt@Bowedd/ or rai sed verical straight
line el ements 136, depending on requirenents. Each raised vertical
straight line element 136 may be arranged substantially parallel to
anot her raised vertical straight line elenent 136 and each rai sed

hori zont afpoaty ai GIiG. 2A RL2€ IsRER Plrspeddre Bt (@droR Bfs-BEdtBNALA) and top views of a
substantially parallel to another raised horizontal straight |ine

el enent  13&@nicdadabtoPltnichfe WGBQQ:rééﬁifSﬁds Gth _stﬁ%é’ A Bb¥n i PG, SESARNardis in the

may be positioned on top of each of the internediate straight line

?Sg,ma nt 11%3111@1@{;@%91%93 a&cﬁﬁih{gaf-oscﬁlg RPbliaRAt 8¢ th%tp'ié-klghhvén-ﬁaﬁ 8ke AR Nhows a

may al so be positioned on top of each of the internedi ate

strai ght {dfiGn@h&8ER uctid which cQH%p@ﬁHQ sk WBPRL as {36m rifi‘iFﬁglEV ﬁﬁﬁhﬁggip&}ﬁmy

straight line elenment 136 and the correspondi ng internedi ate st

line el engitnipk3ibs By PeidbrclidtFIERLED9 GbSRNround! kA éﬁf?,%)%a g:gci{hﬁgﬁty of

enbodi ment, the raised horizontal straight Iine el enent

FIG 1E includﬁﬁg a ra|§§3&?|ﬁg}sﬁape98§%b§’e!eneﬁ%ﬁﬁgb, %ﬁpﬁurgFf?§%3l
ol eront o HAACBACLRT R SFICHUARAZSR ol BIETHRE 3 Rl bt B aptoring
138 'str ol @l td 8 5L R Soer 10Eod Al RETEAN A2 AL BRI DS, SLEBp <

131 are arranged on e respective s reet eacn s
140 is positioned between two chips 128. Further, each of the

plurality of raised vertical 136 and horizontal 138 straight line

ST EISESLARECRs 58 20 5087 nb S0Pt S 8 SR
10 1 SRR TG S bt R b e o
A NI L T ——
e Al S S0 oSBT i

plurality of the raised horizontal straight |line elements 138 are _
al so ar r RhgeHy of eeuntdiats yigpighh g ?laqﬂe%lﬂafeﬁn%ﬁ hrbyeentyya of thephwrplity of phips
rai sed vertical straight line elements 136 are arranged substantially
per pendi d@B-aFurthsr.t spaeppartions; efythe reipfprcingystrsiurg 429 are g)!'fﬂ%ﬂ g¥er the plurality of
el ements 138, thereby resulting in nultiple intersection points.

[0025] I n chins dABolai #iion 1@ FIG: ARotheirsigiosing srustise WAY 6 I 38 Bptalischudes 2
a stage as shown in FIG 1E includes a raised ring-shaped edge

el ement , raisqg vertidal styaighit linetedenprndlil 36 for dirstapigéi stiaight lipé elvpenty ezteoding from a
plurality of raised straight line elenents extending for a short

di stance from an edge of the raised ring-shaped el enent towards a



WO 2009/ 145727PCT/ SG2008/ 000194 reinforcing structure according to
one enbodi n@otzoei 145122 present invention. Ther no- mechani cedr/sebs/cioHa
is used to conpare the reconstructed wafer warpage due to cooling of
the wafer to roomtenperature after nolding. Commercial grade nold
conpound material having properties of coefficient of thernal
expansion (CTE) = 8ppm deg, CTE = 30 GPa have been used for the

anal ysi s. sIhe,si f _the.second suppor tructur reconstructed
haren) s Tadee £P GramIRg TR reBREten e dinesh ot o5 “BRe sty e st
el enent i s ,abput [ 0027] Fl A shows recqonstruct ed waf er

war page Oﬁdg%gﬁ(ﬂ{%*‘gﬁa% ‘%3@!% E‘éﬁ&f?&%‘rm%s‘thF graiegrverticglstetght iney i formed
3.426mm As the reconstructed wafer warpage is relatively |large, it

may be di PFvEER gt least Wen of theplisbitk pf clips bf%%é%@rf@rcwétrscmekwwaemlﬁo include
| i t hography, physi cal vapor deposition (PVD), chem cal vapor

depositi of T orgzonigh styight dingglementpl38 der sacoryl raisedl seejghtding edement) extending
redi stribution |ayer (RDL). [0028]FIG 3B shows a reconstructed wafer
war page offomhesesend eignd € (s pax) ofule iaised vig-shap¢rbedge elefrentc] 30go s edgst appesite
according to one enbodi mrent of the present invention. The

reconst r uta the seeoind redge i 4 gkthe fraisedaingeshiped redge tlomenstt ¥30c therreised véatitah etraight
reinforcing structure which includes a raised ring-shaped edge

el ement olinedgmest 136f intersecting the rascddoridorttal shreighbing eldmdid 38 aflo@e point. The
reconstructed wafer warpage of the sem conductor structure with the

rei nforci rasedtvertivhlisteaiglt lisotlémén® %36 és arrdnged) siisentislBOopShéndidues tWahe Faised
war page of the conventional sem conductor structure. The

r econst r ukérédniah bedigivalineagdéman N3 Pef mbthee embihmead theye addhse HRI Gvo raised
rai sed straight line elements or stiffening bars on the second

support shérishtdl @raight Waé elemsts 1138 end/or\WBsc0RPicAI AR A2 kP S8 1 1) @dRAding
[0029] FIG 4 shows a plot of reconstructed wafer warpage results of a

convent i OB keqaRBin€8) dRheh @¥isedl Veridall 5tfaighf Gind eRGI¥hE PIHIHGY Ok aSlahsia! dhb&antially
with a reinforcing structure according to one enbodi nent of the

present i pa&IN it® Baothdt rhis@BvaMidaD sirdight 1Re eNBithi P36 ehEdichirSiked RorfZbffal fhight
and FIG 3B, it is seen in FIG 4 that the reconstructed wafer

war page Ofind d1&n&R YL Haly AR3/be SAM g BEbdah@iilySiardiel tdaBothsr a0 hordrofiaD iight
and the reconstructured wafer warpage of the sem conductor structure

W th the ggid&Rdki1B8 Bch O theriisddSveARalktralbh AR RIerI 8 186 &R) B PdGHERAD top
waf er war page of the sem conductor structure with the reinforcing

SLTUCLT € §fSeah B theTRfh &S btrdifR Nink BR1GRCNSIUGLIL O YR Tr&ked RERBAGI Qfaight
t he conventional sem conductor structure.
line element 138 may also be positioned on top of each of the intermediate straight line element
131. In one embodiment, the raised vertical straight line element 136 and the corresponding
intermediate straight line element 131 may be an integrated element. Similarly, in another

embodiment, the raised horizontal straight line element 138 and the corresponding intermediate

straight line element 131 may be an integrated element.

[0024] Similar to FIG. 2B, FIG. 2C shows the reinforcing structure 129 which corresponds to

a stage as shownh in FIG. 1E including a raised ring-shaped edge element 136, a plurality of

10



[ 00301FI G 5A and FIG 513 show t herno-nmechani cal analysis results

and reconst page results of a sem conductor st re with
variation |W§0§1§}\1/\75m accordi ng to one enbodi nent of th%aﬁﬁgﬁ@ﬁ{o"“i%
invention. In FIG 5A and FIG 5B, the sem conductor structure

includes a reinforcing structure with a raised ring-shaped edge

element. or rimelement. In FIG 5A the reconstructed wafer warpage

is about 1.42mmfor a rimw dth of about 20 mm In FIG 513, the

r econst r ucinesmedidte straightilagelinenalict tand a Aitalitgrof faised Veticalt 136Qhd oAt 138
mm Fromthe results in FIG 5A and FIG 513, it can be seen that the

. econst r uciteiphnificelemeitnage istatictaretaight lhelerhdey BASR drfinkddBiNne tlipective
[0031] FIG 6A to 6D shows therno-nechanical results and reconstructed

war page r eaw sueetdf1460, S8R isS0REE 14U isSokiuehed Beribdntw¥ 2hindt b Wby el
t hi ckness according to one enbodi msﬁio of the present Hipnventi on. ’f?({?eOfthe

in FI G Shusanyldr Guiscalidrida BIERTHEAMANE 1 98 siFdi gt Gl El@mhﬂ}sp ﬂg%le)%igéi'lédoonqu of

includes a reinforcing structure wth a raised ring-shape

ngegﬁgt i greg%ﬂ()g%' %%%ﬂ&?ﬁ%lg IE{%gelélj%%tsV\il.ﬂlté %L@g%@o@c 1 ai 1\5,\1% Féei%d Y%iéa? dhrhight Tine
i cknoss Sreab oty 5 e Uokbondlf AR e PR be Sl 12l e o P g
reconst ruglebiti STty sl KBRS, Yy B motrspiel syaigh dhf el | and

Qut 4 In FIG. 6D, the.reconstr.ucted fer rpage i s about

0 512" tlestoreetmanting et FRNRE i S Genns Tepa el Spigaigd eLomept. Bach of
FIG 6Atg FI.G ..6D, . it b hat, th t ted f e

war page ddURslSLp Hisell PR EER ho finneis 0B absrpagepRresally parale o

shows a plot of reconstructe fer war, e resujts.versus rim

t hi cknesseﬁci’c%f’e&iaﬁ ef“gh ?)%; e@ﬁr\’?\é\gﬁ' erﬁf’ rﬂgeadtglﬁg’z ’t“élls%ghf Inrcslemens 138 pee also
in FIG 6A to Fl 6B,.. t he m cqonductor structure in FIG 7 includes
a rei nf or &F3ged Y @PH?IB'WQ’%F’Q GP% %ﬂg‘ﬁ ﬁﬁ%ﬁﬁé&alﬁag@lﬁlé%ﬂ’@t lg1e efemepts
el enent . reconstruct ed waf er warpage decreases from about 1.997
mmt o aboﬂf’e Bre AR P PR A HAT I e PP cof gaiacdt hasiroatsb sraight line

mm t o abo%hté 10 Fﬁrx%rm FI 7, iE' an al sp be_ seen that the
r econst r uBfEEE b Vﬁ&ﬁ@n&géwmv S ANt h rim t hi ckness
greater than about 5 mm 10033]FI G 8A and 8B show a perspective view
of a sem conductor structure with variations in the reinforcing
structure, according to one enbodi ment of the present invention. FIG
8A whi ch B8f%espdhifs embodiment. o reinfprsing sirusiers whish aerrespongs e stage aswhown in
a reinforcing structure 129 simlar to the one in FIG 2C The
r ei nf or ci PG sifr Weludese2 1oised rivgshaped sdgcaciementy p piprality 9é dntennediatd straight line
ﬁq (rimelenent) and a plurality of raised vertical 136 and

r'i zont aflemads and aplmality of i sheightdine slsmangméxtending for) a shbedistance from an
plurality of raised vertical 136 and horizontal 138 straight |ine
el enent s wige ofhegnigediriagrshaped elemens dawards & eaptrstof gt reisadifngoshaped ¢destelement.
support structure 126, each saw street 140 is positioned between two
chi ps 12dThepdutalitf oft taise baight iling elgmenta mpydrevayetly spdced tyaai jbnig the edge of the

raised ring-shaped edge element.

[0026] FIG. 3A and 3B show thermo-mechanical analysis results and reconstructed wafer

warpage results of a conventional semiconductor structure and a semiconductor structure with a

11



WO 2009/ 145727PCT/ SG2008/ 000194 |ine el enents 136 are arranged

subst anti alwyp p@riashel to each other and each of the pl up@dsdrodfooishe
rai sed horizontal straight line elenents 138 are al so arranged
substantially parallel to each other. The plurality of raised

vertical straight line elenents 136 are arranged substantially
perpendicular to the plurality of raised horizontal straight line

el ements 138, thereby resulting in nmultiple intersection points. )

[ 00341F| Greigier chiraaserEBRde ercmbpdingat of e wraspntdnveation. dhermegmechanical
structure 129 which includes a raised ring-shaped edge el enent 130

and a pl uredlysigjis gsedrtaicompiars theapephstricien evader svarpags duei® coplingefi theywhifer togoom
short distance fromthe edge of the raised ring-shaped el enent 130

t owar ds t kepemnire aftef ntohding. Aimoerciringradeh snobt cadgpaind | maveninl Lb@@g pidyerties of
plurality of raised straight |ine elenments 142 nay be evenly spaced
apart al ongsffidient adgkerafal ekyension $ETE)+ Bppm/iieg cCTR g0 GPartané bdehOused for the
[ 0035] FIG 9A and 9B show sinmul ation results of the sem conduct or
struct ur esndlydisFTGe sB@ eMtle 8Eodd cofIditNGuti@reofecoapRiid®water) Ok abhg 8" and the
present invention. Fromthe sinulation results, it can be seen that

t he respegalidkyiess SE He M eI gOMhasddledgd dléidnt ishbbkiGmmBA and 8B can reduce

t he waf er warpage drastically. [0036] FIG 10 show a pl ot of

defl ection versus distance fromcentre of a second support structure

of the sem conductor structures in FIG 8A and 8B according to one

embodi menjoed) t he1®r £8 §REwd BVERheRRted IWafGaRard é&eﬂ&ef&%ﬁéﬁi sexfichitktor
the defl ection increases as the distance fromthe centre of the

second sua&e&&%gﬁ?ﬁ% Hhey ?.%%Hnﬁpﬁéjﬂ{ﬁéa{ins f,t@& }«a'feﬁaa&g%f@?ﬂgweimfg@nt may

al so be seen t ection 1s slightly higher

sem condugd QieaShf YGTRINE ol TR BafeflpRicObfis"BoR! HKEWALE 1 i
50001 14575 AEHRUEEHIE M b Bafof Bl "ol IikE WHEE, 1ithblraphy.physical vapor
deposition (PVD), chemical vapor deposition (CVD) or on other wafer processing tool to form a

redistribution layer (RDL).

[0028] FIG..SB shows a reconstructed wafer warpage of the semiconductor structure with the
reinforcing structure according to one embodiment of the present invention. The reconstructed
wafer warpage of the semiconductor structure with the reinforcing structure which includes a
raised ring-shaped edge element or edge stiffening rim is found to be about 1.42mm. The
reconstructed wafer warpage of the semiconductor structure with the reinforcing structure is
about 59% less than the reconstructed wafer warpage of the conventional semiconductor
structure. The reconstructed wafer warpage can be further reduced by adding more raised straight

line elements or stiffening bars on the second support structure or wafer surface.
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whi ch includes only the raised ring-shaped edge el enent as conpared

to the semwodogiqerz7structure with a reinforcing struct |

I ncl udes both the raised ring-shaped edge el enent and thgé§F§$2F@?§?4

of horizontal and vertical straight line elements. [0037]1n the
foll owi ng description, further aspects of enbodi ments of the present
invention will be explained. 100381According to one enbodi nent of the
present invention, a solution to reduce reconstructed wafer warpage

i s provi dé@029] 00FILA shatrsng nle ofheecomsbuetedrovaferovarphge paseléenf a conventional
i nvention, a sem conductor structure which has a sem conductor chip

or a few senicowdvdtor souctaiaiapd a semhicomddupioestrypast witkrareinfdrdng@sghcture according to
remring |ayer is disclosed. The sem conductor structure nay be
enbedded bie poabydimentosf the petentineanipasintline withShhte mdatisma afRr WG, 3A and
over the rewiring layer to nmake the electrical interconnections. The

st ruct ur eFERA3Bepthadseh RNBEIIA neatt e rdicastaneddl Gafed Widfdt ¢fe¥R! conventional
reconstruction of the wafer and conventional wafer |evel processing

can be caggnishdav@f stieturthR #iRdE Stk sl 1Ry SécofRRABLARY WiRT WAIBYR! of the
of wire bonds or flip chip interconnects and as well as electrically

link the ginfifGioabbr SRR &R VAL IR remPlrfiSe REL&L TP ARGRT1S42 :T%ﬁ P%gﬁsrt]ructured

post with pre-designed hei ghts enables the stacking of t

the embedged, wReiLe f%f Wt BB arR AN AR Be §8§1%f‘c?ng{\£x9ﬁ%% ég%%{lf%d}/g lesser

to one enbodi nent "of the present invention, a nove

Fow var paga ' e bl B3 s B BB it ™

[06030] FIG. 5A and FIG. 5B show thermo-mechanical analysis results and reconstructed
warpage results of a semiconductor structure wit]; variation in rim width according to one
embodiment of the present invention. In FIG. 5A and FIG. 5B, ths'z semiconductor structure
includes a reinforcing structure with a raised ring-shaped edge element or rim element. In FIG.
5A, the reconstructed wafer warpage is about 1.42mm for a rim width of about 20 mm. In FIG.
5B, the reconstructed wafer warpage is about 1.997 for a rim width of about 5 mm From the
results in FIG. 5A and FIG. 5B, it can be seen that the reconstructed wafer warpage decreases

L_ﬁ) with an increase in rim width.

[0031] FIG. 6A to 6D shows thermo-mechanical results and reconstructed warpage results of
a semiconductor structure with variations i rim thickness according to one embodiment of the
present invention. Like in FIG. 5A and FIG. 5B, the semiconductor structure in FIG. 6A to 6D
_ includes a reinforcing stmcture with a raised ring-shaped edge element or rim element. The rim

width is the same in FIG. 6A to FIG. 6D and is about Smm. In FIG. 6A, the reconstructed wafer
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met hod enabl es m niaturization of electronics package in two

di mensi onalwb2i)s/ms72nel | as in three-di nensional (3D) bypd@sishdddhoidae
package thi ckness. [0041] Accordi ng to one enbodi nent of the present

i nvention, the nethod al so has advantages in terns of enbeddi ng
si mul t aneously ot her actives, passives, and ot her package structures
| i ke heat spreader, Antenna, EM shield for exanple. [0042] Accordi ng

to one enbodi nent .of g resent .inventio t he_reinf ! tructure

further i NRTAERE APy L gﬁ B’(Brh T Eh"&é*?e abppt? W%ﬁé @?’e‘i‘ﬁﬁ‘?"onsmcted

ext endi ng ffoma first ,part ﬁf the outer surrounding element to a

part oppo¥Pfet Wapaaseist 3ot 1403 s for geripg, thiskness ofolivet 3gmen eRIG. Giethe

at least one first raised straight |line elenment further formed

bet ween atecprsgyeted wafeswaaee isiabgus 0i9464 wm fonht pimn thjckpess piahout 4lintry In BIG. 6D,

one enbodi nent of the present invention, the reinforcing structure

further iWelrergesirusted| vedertwasprse deabontD. 752 gerd for 7 dinghickidshef aboenhinm. From

extending froma second part of the outer surrounding elenment to a

part oppotetresultpint NE. $acto FIGpED, tit win bielseenothbtcthe seconsoed mgfee hanmge decrease

the at | east one second raised straight line elenent further forned

bet ween awith emstreassonein thivkngb.ural ity of chips. [0044] According to

one enbodi nent of the present invention, the at |east one first

rai sed straight line elenent is arranged perpendicular to the at

| east one second raised straight line element. WO

2009/ 14570811/ SEANOBERMA1D lot of reconstructed wafer warpage results versus rim thickness
according to one embodiment of the present invention. Like in FIG. 6A to FIG. 6B, the
semiconductor structure in FIG. 7 includes a reinforcing structure with a raised ring-shaped edge
element or rim element. The reconstructed wafer warpage decreases from about 1.997 mm to
about 0.7512 mm when the rim thickness increases from about 1 mm to about 10 mm. From FIG.
7, it can also be seen that the reconstructed wafer warpage reduction is small with rim thickness

greater than about 5 mm.

[0033] FIG. 8A and 8B show a perspective view of a semiconductor structure with variations
in the reinforcing structure according to one embodiment of the present invention. FIG. BA
which corresponds to FIG. 2C shows a semiconductor structure with a reinforcing structure 129
similar to the one in FIG. 2C. The reinforcing structure 129 includes a raised ring-shaped edge
element 130 (rim element) and a plurality of raised vertical 136 and horizontal 138 straight line
elements (stiffening rips). The plurality of raised vertical 136 and horizontal 138 straight line
elements are arranged on the respective saw streets 140 on a first support structure 126, each saw

street 140 is positioned between two chips 128. Each of the plurality of raised vertical straight

14



[ 0045] According to one enbodi nent of the present invention, the

sem conduct@p ,8dofi4ehsre further includes a second S“pporfcﬁﬁéﬂﬁQMﬁ "
wherein the first support structure is forned on the second Suppor

structure. [0046] According to one enbodi ment of the present
i nvention, the first support structure includes an adhesive | ayer.
[ 0047] According to one enbodi nent of the present invention, the
second support structure includes an edge support structure, a
semi condubneslemetet3borre giranged syteoudiiixpemnileli tn gachetiemend edvh of thenluraifty of the
t he present invention, each of the plurality of chips includes an
i nt egr at edhised houdontal FO4idig]lihe clrrdhtad 38 arcaive aaniyedisuistintially plislldd (el biher.
I nvention, each of the plurality of chips includes at |east one chip
pad. [ 005DheAslaralityi afgaibeal ventizabdiaipft B llen@htst 136 aiy R808FAd stubMafiallP Perp@@chlar
of the plurality of chips

to the plurality of raised horizontal straight line elements 138, thereby resulting in multiple

intersection points.

[0034] FIG. 8B shows a semiconductor structure with a reinforcing structure 129 which
( h! includes a raised ring-shaped edge element 130 and a plarality of raised straight line elements
142 extending for a short distance from the edge of the raised ring-shaped element 130 towards
the centre of the raised ring-shaped edge element 130. The plurality of raised. straight line
elements 142 may be evenly spaced apart along the edge of the raised ring-shaped edge element

130,

[0035] FIG. 9A and 9B show simulation results of the semiconductor structures in FIG. 8A
and 8B according to one embodiment of the present invention. From the simulation results, it

can be seen that the respective semiconductor structures in FIG. 8A and 8B can reduce the wafer

(, ! warpage drastically.

[0036] FIG. 10 show a plot of deflection versus distance from cenfre of a second support
structure of the semiconductor structures in FIG. 8A and 8B according to one embodiment of the
present invention. It can be seen from FIG. 10 that the deflection increases as the distance from
the centre of the second support structure (semiconductor wafer) is increased. It can also be seen

that the deflection is slightly higher for the semiconductor structure with a reinforcing structure
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is positioned with the at | east one chip pad in contact with the

first suppowd zedoniushure. [ 0051] Accordi ng to one enbodi nmepdT/sd20bd0194
present invention, the reinforcing structure includes a nol di ng
material. WD 2009/ 145727PCT/ S&008/ 000194 [ 0052] Accordi ng to one

enbodi nent of the present invention, the raised edge el ement

conprises a ring-shaped el enent. 100531Accordi ng to one enbodi nent of
the present invention, the reinforcing structure further includes at

| east one WhigheingludpsaoRly She Zaispdt ma—&bép% slge slenfegt AR GoBRATGR &h thet semigpsductor
two of the plurality of chips. [0054] According to one enbodi nent of

t he presenstrudtargevith amcinforping sivefuoy whinly inciudes bethéhé raitedaingisheped cedge glement
| east one third straight raised line elenent partially extending from

a third pand thephirdléy oflh@izostal andvedicagiragidtmaeletrenar ds a centre of the
out er surroundi ng el ement.

[0037] In the following description, further aspects of embodiments of the present invention

will be explained.

'[0038] According to one embodiment of the present imvention, a solution to reduce

reconstructed wafer warpage is provided.

[0039]  According to one embodiment of the present invention, a semiconductor structure
which has a semiconductor chip or a few semniconductor chips with copper post terminals and a
rewiring Jayer is disclosed. The semiconductor structure may be embedded in polymer or plastic
composition. Solder bumps are laid over the rewiring layer to make the electrical
interconnections. The structure and method of embedding the die enables a wafer level
reconstruction of the wafer and conventional wafer level processing can be carried over it. The
redistributed layer enables the removal of wire bonds or flip chip interconnects and as well as
electrically link the different semiconductor chips and components. The copper post with pre-

designed heights enables the stacking of the chip in the embedded modules with the same

available space.

[0840] According to one embodiment of the present invention, a novel method of embedding

multiple semiconductor chips'in wafer level with extremely low warpage is disclosed. The
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[ 0055] According to one enbodi nent of the present invention, a nethod
of manuf actwoi@@s5728em conductor structure includes for FE'PQG:EOHQOUMM
reinforcing structure such that the reinforcing structure furth
conprises at least one first raised straight |ine el ement extending
froma first part of the outer surrounding elenent to a part opposite
to the first part of the outer surrounding elenent, the at |east one
first raised straight line elenment further fornmed between at | east
two of thmeplodreapbles mitiatutization of 0B PMct proltageyint twoodimensitradl (2R)nds wdll as in
t he present invention, a method of manufacturing a sem conductor
structur etﬁrm&ima-ﬁoﬂ@(mmmmmgehmaokagbﬁtjcisxbssuct ure such that the
reinforcing structure further conprises at |east one second raised
straight line elenment extending froma second part of the outer
surrounding elenment to a part opposite to the second part of the

outer sur[oodndi ngcedrdii@nto, ohdeenitlodinRas bf AR pPQEAN thveAlice dhs thdh@ hlso has
line el ement further forned between at |east two of the plurality of

chips. VHvARQSs1idSréedd 61T brabafafia/ Qlﬁ@ﬂﬂ%ém{s@o&ﬂr%%éj |jakiveS, A€ ther package

enbodi ment of the present invention, a method of manuf act uri ng

seni Conduéiﬁ@ﬁne%tlﬂdé%értrsﬁreh&&U&S{@xﬁlafE’Mﬂtﬁ‘&d R @xddfghtBf Or cing str UCt ur €
such that the at least one first raised straig line elenment is
arranged perpendicular to the at | east one second rai sed straight
line el ement. [0058] According to one enbodlnent of the present

venti Oir[gg:fhdgg ?&r@ij:ﬁg {HI;"I% Bl 3t ﬁ%”br% eg{m]? thy %n%orcﬁ%g structure

urt her orm I'rst support s ruc re dn a

Support SPiHE HIBIRR 068, AR SR R G Bln I atador e
inventio %ute?@ﬁ#ot&dmtgm?e&énv{oaa ﬂagtyop%szt% Y 82 first part of the outer surrounding element, the

at least one first raised straight line element further formed between at least two of the plurality

of chips.

[0043) According to one embodiment of the present invention, the reinforcing structure
further includes at least one second rajsed straight line element extending from a second part of
the outer surrounding element to a part opposite to the second part of the outer surrounding
(h L element, the at least one second raised straight line element further formed between at least two

of the plurality of chips.
[0044] According to one embodiment of the present invention, the at least one first raised

straight line element is amanged perpendicular to the at least one second raised straight line

element.
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conprises at |east one chip pad. [0060] According to one enbodi nent of

t he presentwonwenidzon, a nethod of manufacturing a sem gAkEShRI00194
structure further includes formng the plurality of chips with the at

| east one chip pad in contact with the first support structure.
[ 0061] According to one enbodi nent of the present invention, a nethod
of manufacturing a sem conductor structure further includes renoving
the first support structure after formng the reinforcing structure.
[ 0062] AccildFfhg tAscerding émbrsdinthediment ofttheprpseatianentionthsenvennductoestiionre
of manufacturing a sem conductor structure further includes formng a
di el ect ri furtheyiacludes asacosd puped ssustiracwhepdin thedirst support structure is formed on the
WO2009/ 145727PCT/ SG2008/ 000194 plurality of chips after renoving the
first suppeoid sipporcsiriceye.t he di el ectric |ayer being in contact with
the at | east one chip pad. [0063] According to one enbodi ment of the
present invention, a nethod of manufacturing a

[0646]  According to one embodiment of the present invention, the first support structure

includes an adhesive layer.

[0047)  According to one embodiment of the present invention, the second support structure

mmcludes an edge support structure, a semiconductor wafer or glass.

[0048] According to one embodiment of the present invention, each of the plurality of chips

imcludes an integrated circuit.

[0ﬂ49] According to one embodiment of the present invention, each of the plurality of chips

includes at least one chip pad.

[0050] According to one embodiment of the present invention, each of the plurality of chips

is positioned with the at least one chip pad in contact with the first support structure.

[0051] According to one embodiment of the present invention, the reinforcing structure

includes a molding material.

18
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sem conductor structure further includes formng at |east one opening
in the di el\gghidopabayer until the at |east one chip pad } @ﬁ”

[ 0064] Accordi ng to one enbodi nent of the present |nvent|on é
of manufacturing a sem conductor structure further i ncl udes
depositing a conductive material into the at | east one opening forned
in the dielectric |layer, the conductive material being in contact

with the

at | east one chip pad. [0065] According to one enbodi nent of

the presepsapVedconiingtodRé GAsbdthentBIHE probdnt mwﬂﬁmselek@&a@agé Qment
structure further includes form ng a sol der material on the

conduct i vearfigises h Bhg-shife@CkAesor ding to one enbodi nent of the present
I nvention, a nethod of 'manufacturing a sem conductor structure

further

i ncl udes renoving the reinforcing structure along the edge of

the first support structure after having formed the sol der material

on the c O{?@Eﬁ: : ;%“g%ﬁ{é*ﬁ L%ﬂ Ju%%%ﬁfé@%%#r@&n{ fﬁv&ﬂl%netﬁpgﬂgnfgﬁ%ng sg'uctttlrge

pr esent

sSem tonduc

t t th t f th
e T enBUPR AR AR Re FBRERH: Pl e S aet vt el kit e
support sﬂmafgy%%hl WO 2009/ 145727PCT/ SG2008/ 000194

P A
it

[
s

{0054) According to one embodiment of the present invention, the reinforcing structure
further includes at least one third straight raised line element partially extending from a third part

of the outer surrounding element towards a centre of the outer surrounding element.

[0055] According to one embodiment of the present invention, a method of manufacturing a
semiconductor structure includes forming the reinforcing structure such that the reinforcing
structure further comprises at least one first raised straight line element extending from a first
part of the outer surrounding element to a part opposite to the first part of the outer swrounding

element, the at least one first raised straight line element further formed between at least two of

the plurality of chips.

[0056] According to one embodiment of the present invention, a method of manufacturing a
semiconductor structure includes forming the reinforcing structure such that the reinforcing
structure further comprises at least one second raised straight line element extending from a
second part of the outer surrounding element to a part opposite to the second part of the outer
swrounding element, the at least one second raised straight line element further formed between

at least two of the plurality of chips.
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[ 00681According to one enbodi nent of the present invention, the

met hod of 'Wﬁ%o@itiﬁéﬁ’i ng a sem conductor structure furthetrdnelddes,

formng the reinforcing structure such that the reinforcing structure
further conprises at |east one intennediate straight |ine el enent
formed between at | east two of the plurality of chips.

[ 0069] Accordi ng to one enbodi nent of the present invention, the

nmet hod of manufacturing a sem conductor structure further includes
formng the reinforcing structure such that the reinforcing structure
further conprises at |least one third raised straight |ine el enent
parti al | yjoext endAcgrdingto aue ebodimpstrof thefprdsée irnehidon, awistiadrod nagufacturing a
el enent towards a centre of the outer surroundi ng el enent.

[ 0070] Wi defaidohiuctst\é@idtin@ indhites Bﬁﬁﬁlgﬁl@&xﬁhﬁdﬂ&iﬂ%kt&boﬁh@!ﬁbh&ﬁﬂ tiees Raitad first
with reference to specific enbodinents, it should be understood by

those skihis@fsnialght e Qérhert RodraM@ddi poipenGOAR IS the iaNeh R AL StdndiRised Sraldhy

be made therein w thout departing fromthe spirit and scope of the

i nventi onyasiefehi ned by the appended clainms. The scope of the
invention 1s thus indicated by the appended clains and all changes
whi ch come within the neaning and range of equival ency of the clains
are therefore intended to be enbraced. Cains Wiat is clainmed is: 1.

A sem co ’1965%5 or E(t,crb}’lﬁlrlé’ltro%ng ng%dnﬁ!ﬂﬂ 9f thé pIeis dnt }nv§1'1m§19 b neitlode Ingﬁlﬁ‘écturing a

semiconductor structure further includes forming the first support structure on a second support . ’;)

structure before forming the plurality of chips on the first support structure,

[6059] According to one embodiment of the present invention, each of the plurality of chips

comprises at least one chip pad.

[0060] According to one embodiment of the present invention, a method of manufacturing a
semiconductor structure further includes forming the plurality of chips with the at least one chip

pad in contact with the first support structure.

[0061]  According to one embodiment of the present invention, a method of manufacturing a
semiconductor structure further includes removing the first support structure after forming the

reinforcing structure,

[0062] According to one embodiment of the present invention, a method of manufacturing a

semniconductor structure further includes forming 4 dielectric layer on an exposed surface of the
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a plurality of chips formed on the first support structure; and a
rernforcrngw.t z#gbg formed on the first support structure

rei nforci ng St conprising an outer surrounding elgﬁﬁﬁﬁumWWWW94
at least partially surrounds the plurality of chips and extends from
a surface of the first support structure to a height higher than each
of the plurality of chips; wherein the reinforcing structure further
conprises at least one internediate straight |line elenent forned

bet ween aplutigséf dhigs Her tehidvinl tieirbs\psirt Sibifs thaacklsMae) 18)d btelktg iPsdnfatt

surroundi ng el ement and the at |east one internediate straight |ine

el enent rgfR e dt YRkvore@Btpdal. si dewal Is of the plurality of chips. 2.

The sem conductor structure according to claim1, wherein the _

reinforcing structure further conprises at |east one first raised

straight line elenment extending froma first part of the outer

sur roundi |l e ' . { L ter
. @gﬁgl nﬁr&oxtdﬂwgo glt?g r{r%b%gf[}ﬁ)egth éﬁPé ?re%é?t?m%ﬁt%% z? : et‘iw ?f :%mrﬁlgac

surroundi enent raise aig

el ement f [ RS ast t . i .
chi ps. su %%g%‘rrﬁgrcong T o %3‘?‘%‘% % ?émm *’F)e& Pige P?)engr %ﬁ%éﬁﬁﬁ? laygy until
t he rernﬂg %ﬁstr ctunﬁ@furtgfr conprises at |east one second

rai sed stTafYRE" PPAE"RPEHE PSS ending from a second part of the

outer surrounding elenent to a part opposite to the second part of
t he outer 23 Amended Sheet

( M [0064] According to one embodiment of the present invention, a method of manufacturing a
semiconductor structure further includes depositing a conductive material into the at least one
opening formed in the dielectric layer, the conductive material being in contact with the at least

one chip pad.

[0665] According to one embodiment of the present invention, a method of manufacturing a

semiconductor structure further includes forming a solder material on the conductive materia},

[0066] According to one embodiment of the present invention, a method of manufacturing a

o
e

semiconductor structure further includes removing the reinforcing structure along the edge of the

first support structure after having formed the solder material on the conductive material,
[0067) Accordin;g to one embodiment of the present invention, a method of manufacturing a

semiconductor structure further includes separating each of the plurality of chips after removing

the reinforcing structure along the edge of the first support structure.
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| PEA/ AU 't T/ NG21108/ 011019, Recei ved 20 Novenber 200:
sur roundi ngvVeReREA3727t he at | east one second raised str BQHRGPI8NG0194
el ement further fornmed between at |east two of the plurality of
chips. 4. The sem conductor structure according to claim3, wherein
the at | east one first raised straight line elenment is arranged
perpendicular to the at |east one second raised straight line
el ement . g:osﬁhe %%earaag%;e%b%aimﬁe St EGA! Bl dbioh AnEhBhEA SF mbdtrlcAfHing
conprising a second support structure, erein the first support
structure_[S . ; re. .6,

2 e SRl ek B RG H RU BB RIS sl U e e

sem conduc struc 1S
support structure c ri ses an adhesive | ayer. .7 he, sem condugt or
St F bt ur B HCTS R RSPr e P RIS e B B Bt
conpri ses, an ed support stryctu a sem conductor wafer or gl ass.
8. The seﬂ*%ﬁﬂd%@?ﬂﬁgngﬁﬁPhwggﬁgggﬁﬁing to claim1, wherein each of
the plurality of chips conprises an integrated circuit. 9. The

sem conductor structure according to claim1l, wherein each of the
plurality of chips conprises at | east one chip pad. 10. The )
seni condul@P st Ageardips togne spgpdimentof deropens invgREen the reethed offmanyfacturing
plurality of chips is positioned with the at | east one chip pad in
contact i temigondugtpr stmicyrpdiwher insludgyformiag the reinforcing structure such that the

reinforcing structure further comprises at least one third raised straight line element partially Y

.

extending from a third part of the outer surrounding element towards a centre of the cuter

surrounding element.

[0070] While the invention has been particularly shown and described with reference to
specific embodiments, it should be understood by those skilled in the art that various changes in
form and detail may be made therein without departing from tl%e spirit and scope of the invention
as defined by the appended clail:ps. The scope of the invention is thus indicated by the appended
claims and all changes which come within the meaning and range of equivalency of the claims

are therefore intended to be embraced.

1
it
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11. The sem conduetor sstructure according to claim1, whereRBedivid 20 November 200
reinforcing structure conprises a nolding material. 12. The
sem conduct or structure according to claiml, wherein the rai sed edge
el enent conprises a ring-shaped elenent. - 24 rsj:fzikittnlifikM 34
Recei ved 20 Novenber 2008 Iit The sem conductor structure according
to claim1, wherein the reinforcing structure further conprises at
| east one third straight raised line elenent partially extending from
athird part of the outer surrounding elenment towards a centre of the
outer surrounding element. 14. A neth8d,of manuf acturing a
sem conductor structure, conprising : ing a plurality of chips on
a first swaoiktlaBtedieture; formng a reinforcing structure on the
first support structure; wherein the reinforcing structure is forned

such that the fei g&ﬁ&k&%nﬁ&&gﬁgﬁéﬁﬁﬁgnprises an outer surroundi ng

el ement which ‘at least partia unds the plurality of chips and
extends froma surface of the first support structure to a height

hi gher than ,g86QuRtrti@akl;ural ity of chips and which is further
formed such that the reinforcing structure conprises at |ast one
internedi ate straight line elenment forned between at | east two of the

plurality ofpeidiResr AR formed on the first support structure; and

(- a reinforcing structure formed on the first support structure, the reinforcing structure

comprising an outer swrrounding element;

which at least partially surrounds the plm‘a.lity of chips and extends from a surface of the first
support structure to a height higher than each of the plurality of chips;

wherein the reinforcing structure further comprises at least one intermediate straight line

glement formed between at least two of the plurality of chips; and

wherein the outer surrounding element and the at least one intermediate straight line element

respectively contact sidewalls of the plurality of chips.

2. The semiconductor strueture according to claim 1, wheregin the reinforcing structure
( further comprises at least one first raised straight line element extending from a first part
of the outer surrounding element to a part opposite to the first part of the outer
surrcunding element, the at least one first raised straight line element further formed
between at least two of the plurality of chips.

3. The semiconductor structure according to claim 2, wherein the reinforcing structure

furthet comprises at least one second raised straight line element extending from a sezond

part of the outer surrounding element to a part opposite to the.second part of the outer

23
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Wherein the other .surrounding el ement and the at |east one Reeceived 20 November 200
internediate straight line el ement respectively contact sidewalls of

the plurality of chips. 15. The nethod according to cl aim 14,

conprising formng the reinforcing structure such that the

reinforcing structure further conprises at |east one raised first

rai sed straight line element extending froma first part of the outer

surrounding elenent to a parf{ opposite to the t of_ the outer
surroundi ng el SHEWEE m%ﬁlém 4 tF“'e%tE S‘c?ﬁ‘ésqcP’?ds‘ia‘staﬁt‘?’ég %Fﬁﬁtﬁ]ﬂﬂreﬁ

el ement furt hepethaed® tatetyeehe furligagthipsno of the pI urality of
chips. 16. The nethod according to claim 15, conprising fOnninu the
reinforcing structure such that the reinforcing structure further
conpri ses at4.| Fassenteradsesatiatnrangedingits elaighl, wWher thd @ besttone Risenadedg

froma second art f t,he ter rr di enent, to a
opposite to thg m%td 7 Crﬁ %W%\B‘?\fﬁgtﬁf eCEI Ve C(ﬁ%aﬁ’loe‘i SHEE

2008 second palite démedae out er surrounding el enent, the at |east one
second raised straight line element further forned between at | east
two of the plurality of chips. 17. The nethod according to claim 16,
conpri si ng for Fhegpntitnadpeitrsingntet srgoringie tlairel, Syt comprising e segend support

one first raisgdfkd Andhinthd AS: {aﬁdﬁ%%cthx% Isaroﬁﬁéa%%a%eoa@e@peﬂ ket
the at |east one second raised straight |ine el enent

(" 6. The semiconductor structure according to claim 1, wherein the first support structure

comprises an adhesive layer.

7. The semiconductor structure according to claim 35, wherein the second support structure

comprises an edge support structure, a semiconductor wafer or glass.

8. The semmiconductor structure according to claim 1, wherein each of the plurality of chips

comprises an integrated cireuwit.

9. The semiconductar structure according to claim 1, wherein each of the plurality of chips

comprises at least one chip pad.

10. The semiconductar structure according to claim 9, wherein each of the plurality of chips
( is positioned with the at least one chip pad in contact with the first support structure.

11, The semiconductor structure according to claim 1, wherein the remforeing structure

cormprises a molding material.

12. The semiconductor structure according to claim 1, wherein the raised edge element

cornprises a ring-shaped element.
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18. The nmethod according to claim 14, further conprising fBeptingl 2hBovember 2008
first support structure on a second support structure before formng
the plurality of chips on the first support structure. 19. The net hod
according to claim 18, wherein each of the plurality of chips
conprises at |east one chip pad. 20. The nethod according to claim
19, further conprising formng the plurality of chips with the at

| east one chip pad in contact with the first support structure. 21.
The net hod according to claim20, further conprising renoving the

f |h r st sEpgoﬂB. ’Hiegbtﬁi’cwdactailf &ﬁ&mfzeﬁbﬁ%rd]ﬂg folr@nirh @] WhREE ﬂi&@exf'ﬁﬁ)fcufgtsttﬁ@urc 22.
The met hod according to claim?21 .further .c risin Qr.mn

i ol ectric | ay 8P OMoEsA Setene IV SEue g it o el PG B R pa from
af ter renovi nghithgrfdftistousuppanbdisg ¢leadnt toevards Aecdicel e¢buicesurayeling

bei ng in cont aefetmc‘x"ﬂth the at | east one chip pad. 23. The nethod
according to claim22, further conprising formng at |east one
opening in the dielectric layer until the at |east one chip pad is
exposed. 24.,T, Mol : i f conpri sing
deposi ting é4'cmoﬁ5d§§% ?@%mﬁgag %%?%Fgﬁn%?ogﬁéﬁe’er aﬁf*&;@%@%& ‘openi ng forned
in the dielectric |ayer, the conductive material being in contact

with the at | eastinoNRushiyReRagk on 2t sRofsisueduR9 Novenber 2008

forming & reinforcing structure on the first support structure;

wherein the reinforcing structure is formed such that the reinforcing structure comprises an
“outer surrounding element which at least partially surrounds the plurality of chips and
extends from a surface of the first support structure to a height higher than each of the
plurality of chips and which is further formed such that the reinforeing structure comprises at
least one intermediate straight line element formed between at least two of the plurality of

chips; and

wherein the outer surrounding element and the at least one intermediate straight line element

respectively contact sidewalls of the plurality of chips.

15. The method according to claim 14, comprising forming the reinforcing structure such that
the reinforcing structure further comprises at least onc raised first raised straight line
( clement extending from a first part of the outer surrounding element to a part opposite to
the first part of the outer surrounding element, the at least one first raised straight line
element further formed between at least two of the plurality of chips.

16. The method according to claim 15, comprising forming the reinforcing structure such that

the reinforcing structure further comprises at least one second raised straight line element

extending from. a second part of the outer surrounding element to a part opposite to the
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25. The nethod according to claim24, further conprising fReeived 2§ November 2008
sol der material on the conductive material. 26. The nethod according

to claim 25, further conprising renoving the reinforcing structure

al ong the edge of the first support structure after having forned the

sol der material on the conductive material. 27. The nethod according

to claim 26, further conprising separating each of the plurality of
chips after renovjn tg_le reinforcjng structure along the edge of the
first support5°§?’?“{ﬁgﬁf e ogier supounding dlegpent the gt ias §og BeQuddpisgdPiaight line
finther conpr tisinag fir@RPioRged Btbydeg biThRE Siond teblusitpsfehgidch that the
reinforcing structure further conprises at |east one third raised
straight line elenent partially extending froma third part of the
out er sur r olmMThagetkddareratiing onasiths] 6acoembing fafhinghie reinfeting strocmreydihngat
element. 27, th'g‘gFlggs?gne eter:giseldpsgz'?i/géllj’me element is arranged perpendicular to the at least

one second raised straight line element.

18. The method according to claim 14, further comprising forming the first support structure
on a second support structure before forming the plurality of ehips on the frst support
structure,

(- 19. The method according to claim 18, wherein each of the plurality of chips comprises at

least one chip pad.

20, The method according to claim 19, further comprising forming the plurality of chips with
the at least one chip pad in contact with the first support strocture.

21, The method according to claim 20, further comprising removing the first support

structure after forming the reinforcing structure,

22, The method according to claim 21, further comprising forming a dielectric layer on an
exposed surface of the plurality of chips after removing the first support structure, the

dielectric layer being in contact with the at least one chip pad.

23. The method according to claim 22, further comprising forming at least one opening in the

dielectric Tayer until the at least one chip pad is-exposed.
24, The method according to claim 23, further comprising depositing a conductive material

into the st least one opening formed in the dielectric layer, the conductive material being

in contact with the at least one chip pad.
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25. The methed according to claim 24, furthér comprising forming a solder material on the

conductive material,

26. The method according to ¢laim 25, firther comprising removing the reinforcing structure

along the edge of the first support structure after having formed the solder material on the

conductive material.

27. The method according to claim 26, further comprising separating each of the plurality of
chips after removing the reinforcing structure along the edge of the first support structure.

28. The method according to claim 14, further comprising forming the reinforcing structure
such that the reinforcing structure further comprises at least one third raised straight line
element partially extending from a third part of the outer surrounding element towards a

centre of the outer surrounding element.
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