A Sem conductor Structure and A Method of
manuf acturing a Sem conductor Structure Field of

wd avendsten [ 0001] The present invention rel at aaT/$G2008/000194
generally to a sem conductor structure and a net hod of
manuf acturing a sem conductor structure. Background of
I nvention [0002] A primary trend in el ectronics
i ndustry is product mniaturization. Product
m niaturization invol ves ways to nmake products
lighter, smaller, and | ess expensive yet nore
powerful, reliable, user-friendly, and functional.

A SBoriensxetup Stisictire anddiMethadhofohainsfactubinga Sanmicenductadiiructure
i ncl udes cel lul ar phones, personal and sub-not ebook
conputers, pagers, Personal Conputer Menory Card
I nternational Association (PCMCIA) cards, cantorders,
pal nt op organi zers, telecommunications equi pnent, and
aut onoti ve conponent s. HiedddoBInveptionyt ¢ he factors that
may limt product mniaturization involve packagi ng of
the product. Wth integration of increased

functjonality in_silicon chips as per ore's Law, it
10001]5 " 5 The Prfsest {nygRion I s RRRE §aEmgRiciar siryglyreragd a method of
shrink the package involves a 2-dinensional (2D) |evel
manufact g argmiconductensimeiues of 2D | evel packagi ng
i nvol ves chips first or enbedded chip packagi ng and
enbedded wafer |evel packagi ng.[0004] Chips first or
enbedded chip packaging is a way to overcone these

recent packagi ng i ntBapkarewnd afiatvémtiones. One exanpl e
of chips first or enbedded chip packagi ng invol ves

repl acenent of the | ead franme based peripheral array
packages with the plastic ball grid array (PB&), in

[000240i CR tohghafy rdrdl §h eElbdtidndls| Yndustyest pebduét Rbiniffhation. Product
circuit board (PCB) substrate by

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

organizers, 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.



wire bonding or flip chip technology. The chip is
further covered with nolding conmpound to avoid chip
walorgs27 0005] Anot her exanpl e of chips firstpamsG2008/000194

enbedded chi p packagi ng i nvol ves a nethod of enbeddi ng

si ngul ated di e based on PCB technol ogy. The singul at ed

die is first attached onto the copper (Cu) base plate

in the cavity of a PCB substrate and subsequent Cu

rewmiring and vias are then built-up on top of the
[0004]ct i Chipsifuis dpasbedded chipepaPlGRingeis arwdyotlgyovercomalthgse recent packaging

solder balls are formed on top of the Cu pads for
integrakiof t dhalléges.NOAE Cexamplt oD rehipk 0RO Jor Emhtesdded] chipf packaging involves

| evel packaging takes chips first or enbedded chip
replafdfR OF Bk fefd HameRAXdd SdrpReraPhirdy) Pakagd Wil tHGHastic ball grid array

substrate, as well as the need to use wire bonding or

(PB({/’Q' oy &fﬁicﬁ t éj HESIS lefec ﬁ? bbifdch Q& bﬁhﬁalcuEﬁ)iP BE&H! (P@B) @Mbstrate by

hovi ng PCB substrate, packaging cost Is reduce
. and,.it Sr lect.ri
wire g K ar fi p 8111 t Gcgmccw{l%%f erena‘gr\)c/z hﬁthe \%ﬁegld?vht%gﬁ?qZ&xg%mpound to

.fabrication nethod based on mafer IeveI processi ng.

avol é%ﬁﬁ?catlon met hod i nvol ves attachi ng singul at ed
dies with active top side down onto a thernp-sensitive
adhesive material coupled to a carrier plate. A wafer
nol di ng process is then used to encapsul ate the

[0005) t adheteri¢xampls of plipe irstios rempledded. chip paglggingainvelvey @ method of
IS then separated and the dies are now housed onto

embeddihg singuipdnile baseddn§CB technolgyi Thet snipwddted die is first attached onto the
Redi stribution | ayer can be fornmed on the

copper€Ca)bdse pliteth thatavityudiarRCR subsaate iand abbskduehoGu aphiring and vias are
process. Sol der bunps can al so be fornmed on the wafer

then bMRIp ¢H topl oft Be AtiMGUidd badad ohGROPLBHRURISgy. PRRIIOS sdlde balls are
maj or chall enges in enbedded wafer |evel packaging is

formetdnﬁl R bPAYT A adb hﬁ YRfRLPintelddah&kBhe, there is a need

for anh 1 nproved solution to fabricate an
[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 carrier plate. A wafer
molding process is then used to encapsulate the attached dies on the carﬁer plate. The carrier

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



enbedded wafer |evel package sem conductor structure
with | ow war page. Sunmary of |nvention [0009]
woAmogLghig to one enbodi ment of the present i m@EMSGE008/000194

a sem conductor structure is provided. The
sem conductor structure includes a first support
structure, a plurality of chips forned on the first
support structure and a reinforcing structure forned
on the first support structure, the reinforcing

wafest Redi$ttibstionnddyetlicag ten farttiedr ors ulie oevodstitgted | wafentusisdgi cdnventional
at least partially surrounds the plurality of chips

lithog@Bphi€ ptoREd SSE18& Bushps Yid ASEbOfortabEort thie SHaf&rURP bfior to singulation.
structure to a height higher than each of the
plurality of chips. [0010] According to one enbodi nment
of the present invention, a method of manufacturing a

[000I ncl ﬁlg@gy {3he %&' ﬁ'e HﬁLo? 18{g8$’ nggglbe&-d?:ﬁ \Uﬁ%{]?egltel packaging is the

brn1 psS on

sup rt st for forC| structure o .
Warp?&?e  Hesbals B‘iﬂef%rﬁ ﬂefm?sea 6} Biroan HPpged o 4F Tabricate an
ructure is fornmed such that the reinforcing
embeéfi%waﬁsf levelmarkage senaisorincor sgﬂﬁtwsmga Iy wARdEnt  whi ch
at least partially surrounds the plurality of chips
and extends froma surface of the first support
structure to a height higher than each of the

plurality of chips. BrSumBexefilngentiom of t he Draw ngs

[0011] In the drawi ngs, |ike reference characters
generally refer to the sane parts throughout the
different views. The drawi ngs are not necessarily to

[0o0gCal RccRBRBaS ofie bMBOEMENOGEE ?felséht bileRfo) | adefficdn@@Etor structure is
illustrating the principles of the invention. In the

provifl&l. M LehidRRAEHP binRure iREIL@LSa ﬁi@%qb}f@ngﬁu&ﬁret BSlurality of chips

i nvention are descrlbed wth reference to

form(IdO hlll (t)l‘{\é Rkt %(1 ctdrg ' Ci‘hnfg} oﬁ}g étﬁlch? If&m%é?ioé% the first support

emati c cr S sectl onal VI ews manur act uri

structure A9Ee r(e)lfnformngtsl"grug:ture 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.

[0010] 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.



of manufacturing a sem conductor structure according
to one enbodi nent of the present invention; FIG 2A to
WRDE MR per specti ve side and top views of a PCT/SG2008/000194
sem conductor structure which corresponds to a stage
as shown in FIG ITEwth variations in the reinforcing
structure according to one enbodi nent of the present
i nvention; FIG 3A and 3B show t her nb- mechani ca
anal ysi s resul ts and reconstructed waf er war page
results of a conVBmief atiptiemoithe Mrawingsst r uct ure and
a sem conduct or structure with a reinforcing structure
according to one enbodi nent of the present invention;
FIG 4 shows a plot of reconstructed wafer warpage

[0011]) €S Ulnt the @fawdngsOlivEretdr&italchaaiters @osbissilyorefGtté tetsdme pansthroughout
a sem conductor structure with a reinforcing structure

the dl?ﬁFeﬁf JicRq. trhe ARRViRERRE hoEREesRhrily R st & ShPhadieRhd Qéherally being
5A and 5B shomrthernD mechani cal anal ysi s resul

'place&‘rﬁﬂ‘lo COﬁ%EBIH(E# e uc flt%rotvﬂé %Q:ﬁu&? S lﬂl ti%e ﬁ;llo mr% dcscrl%tlon various

uct ure with varrations iIn r
i BRSNS OSSR B0l AR i i
t .t d
AT o LB AT s

to one enbodi ment of the present_ invention; FIG 7

of madagsuringy Potenafonﬂartsegeur%@urchrw deionej enbodimgpteef the present
according to one enbodi nent of the present invention;

invenfi¢rG. 8A and 8B show perspective views of sentconductor

structures with variations in
FIG. 2A to 2C show perspective side and top views of a semiconductor structure which

corresponds to a stage as shown in FIG. 1E with variations 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 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. 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;



the reinforcing structure according to one enbodi nment
of the present invention; FIG 9A and 9B show
woslowiatizon results of the sem conductor strugt@mss2008%000194
FIG 8A and 8B according to one enbodi nent of the
present invention; FIG 10 show a plot of deflection
versus di stance fromcentre of a second support
structure of the sem conductor structures in FIG 8A
and 8B according to one enbodi nent of the present
i IRI@N6A o6 6D [Skews theirh@mefkMhica] resulfs. and Aedomstiubtealhwaler warpage results
schemati ¢ cross-sectional views of nmanufacturing
of a s&hRBESucRr sBudtBicRpith wriatiBiiih ied thidkAessAcSRiing e eRCébodiment of the
structure according to one enbodi nent of the present
presehtIGMtibRN- In FIG A a first support structure 102
I's provided. The first support structure 102 serves as
a ﬁépp,o howd'a H)lgsgfq a ? {st kf %n?%i%ﬂ?{?? £c081fdu?g to one
The |rs suppor & ruc ure
b a g %ﬁ <% ” hi one enbodi ment, there is a second
embodimentpf the pregent iIfVEnHOMt shown) positi oned bel ow t he
first support structure. The second %P ort struct,
pE&y; &b and $B; thew RRsEHYe YigWs Hgs?"i“P%‘% Ughop Stpqtures wit  variations in
structure 102 and may include an edge support
the reinfrging siructure aseqriling iel o nrbagdiment o thepresentdgvantion3] | n
FIG IB, afirst chip 106 is attached onto a surface
ofFIG H2A fand 9B showpontlatan reatltsrod thedsemidinduétor strucohepinlklE. 8A and
i ncludes two chip pads 108 positioned on a | ower
8B acedtdingae oné eb@liinenitif tiedpresediGventidnj s attached with the
two chip pads 108 in contact with the first support

SFIGCY 0IrsBow 02 pldt WF1ddflebitonVépsusl Gistadces GoaNdertitl f 3 1ddcdid support |
attached onto the sane surface of the first support

struct§1‘érdf HeNemidtddu@sr duerubds!is FI1GEAPark8B adddfiiRg foHe éntboiment of the

10 is positioned adjacent to the first chip

present invention;

Description

[0012] FIG. 1A to 1J show schematic cross-sectional views of manufacturing stages of a
method of manufacturing a semiconductor structure according to one embodiment of the present
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.



106 and may be separated by a distance. The second
chip 110 al so includes two chip pads 108 and is
wodobacdsserr wi th the two chip pads 108 in cont agtcvéG2008/000194

the first support structure 102. The first 106 and
second 110 chips may include only one chip pad 108 or
may i nclude nore than two chip pads 108. In one
enbodi ment, nore than two chips are attached onto the
first support structure 102. In another enbodi nment,

[0013}he 1d FEG. B fifk0Chipridetib attashed odtoch syrfabt @f ithec fitst @upport structure
good dies previously identified on a separate

102. SROTiAEOOKP Q0O inchife®two JHIF phds' 198 pokitibnelsh alviket Raf6©OtHe first chip
chip 110 may al so be an integrated circuit. The

Thi i . t €T tr: t
10 ERRBRLOREheLS bl B A UGS Mo M 102

reconstructured wafer structure 111 as shown in FIG
1C. [0015] In FIG 1D, a reinforcing structure 112 is

or ned d and Dbet .the firs 06 _and co 110

o1y B rit 30 et P s et Ploo b seRl ud S g Bt support
edge elenment 114 (or outer surroundi ng el enent) forned )

structireoHY amnthe diredrchipy iﬂé dieserongdichip 14 wﬁwogﬁ %FET%P%‘OT‘SE first chip
and also in contact wth respective portions of the

106 animaay heoparstbddascodigtanae Tanseeond phip F1 ssgiinelages two chip pads 108
el enent’ 114 surrounds the first 106 and second 110

and ig hitgghed svitaxthe tls chipgrads 1881 if eqngaco fwithhtbe fiirst suppupgorcture 102. The

structure 102 to a height denoted by "h" higher than

first 106and séond i116 thiphimay Idfuderontyheneshipopad 108igp nial/Gnclddeemore than two
reinforcing structure 112 al so i ncludes an

chip pas€10%e0dh dn€ enibodingdhk, hmbRethed @WB thiphk lfte fahdhRd pitov@@Nfirst support
the first 106 and second 110 chips. The internedi ate

structife’ B9 ahdth& ABARMMNt 1hE fiks® chipr MRhnd RS sdcBAL clélb | lg iRflude good

a substantially simlar height as the first 106 an
. 110 ok . ‘ . ' :
s R A B o UG SPORILOR Uy, LAl e scons
. rfac f the first .su rt structure 1 to. a i ght
ohip (GHE Sl Rucerd P e coB o eb Rk v S gt 102, e
first chip 106 and the second chip 110 may be termed a reconstructured wafer structure 111 as

shown in FIG. 1C.

[0015] In FIG. 1D, a reinforcing structure 112 is formed around and between the first 106
and second 110 chips. The reinforcing structure 112 includes a raiséd edge element 114 (or outer
surrounding element) formed along an outer edge of the first support structure 102 and also in
contact with respective portions of the first 106 and second 110 chips. The raised edge element
114 surrounds the first 106 and second 110 chip and extends from a surface of the first support
structure 102 to 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



conparable to the height of the raised edge el enent
114. I n another enbodi nent, the reinforcing structure
wolddy/is7subst antial |y fornmed over an upper surdcgsc008/000194

each of the two chips 106, 110. The reinforcing

structure 112 may be forned of a nolding material. In

yet anot her enbodi nent, the raised edge el enent 114

i ncludes a ring-shaped elenent. To arrive at the

reinforcing structure 112 as shown in FIG ID, a nold
betwedhahe fiiss 10 sidyrechdii t0hchijls. Teniatennadiatg soaight lire danenttlhé is formed

nol d shape as in FIG ID. A suitable nold material is

such @il R0ofOod shtieintifIne Bisdilab GEgHt WafiRrfist 106 hhd Secbad 138 chips. In one
shown in FIG 1C, then suitable heat and pressure are

emboﬁﬁﬁé}ﬁ C&lb Yl?leﬁfneﬁﬂﬂé 'st?ﬂ%lﬁllﬂlggkléiﬁlﬁt P4 & afted 8nd y@l@nd@ﬁ'&n a surface of

mat er’i al lows 1nto The at |east one groove and forns

the fir: Iilg%ﬁ)%%l Jt'ﬁillgt&?é] ?(geto[ %B%E?t l‘{lﬁ‘l Eft@ictbggrs? tﬁfel*ﬁ?lltdré;(%q‘ thd gec%ﬁ? chip 110,
e o D TR 45 03%”6“‘??%%%6

02 may be peeled of f, by heat rel ease Ee )

structrl@a blsis sybstenjially fermed qvst ag KBRS SUT fagenefiear 02“ the tavo fhips; 106, 110.
| ayer of dielectric material 118 is deposited on the

The rginkdreine sengieredd 2 iman becfopmerhelz meldingyaateriglsIn ¥qsspether embodiment,
structure 102. The layer of dielectric material 118 is

the raised wdgk demeitd 1 4 xuphsied a riogshared efearot Tofantiveeatfthe winfereing structure
106, the second chip 110 and portions of the

112 asshovoic FIG HD,raimbld ¢hadd B. desigred avithrat tfastdorel grodve © form the mold
material 118 is also in contact with the chi ppads 108.

shape®%A FIG 1. U alitable ibld d@dHal GappRdd 6H e t@bAREhctad wATer structure 111
| ayer of dielectric material 118 by standard

as sh!nlvﬁ h&@*iepw Aefl sBikdbNd Héht Bﬁ@%?e%&u& Qr@?%@ﬁe%ﬁvél?eap?ﬁ&palong the mold
pads [0018] Further in FIG | ayer

chasecggéj H)%tld Xl%te% ﬁg%éknt(}%?e tqe Fg&;%g oF ﬁ)@lﬁ? tl%ot?égir&?shape of the

orrespondln to eac _ 8, @ portion o
remforcmg stn}/c?ureqfu GO %l\'alv%tlh\{??G.nﬁs.er lal 122 in

[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



contact with the chip pad 108. A portion of the |ayer
of conductive material 122 is al so deposited on an
woeopuse7sur f ace of the | ayer of dielectric n@aviGaoos/ 000194
118. The | ayer of conductive material 122 may incl ude
nmetal s for exanple copper, alumnium titanium
alum nium titanium tandalum gold. In one
enbodi ment, nultiple layers of dielectric materials
118 and conductive layers 122 may be forned on the
pads $08.fNex¢, plprdisiofgpenings | 20vare £prmesid in e fayersaf dielgnye material 118 by
structure 102. [0019] Next in FIG IH a plurality of
standanl litho gringtyl and ERhimyrprodsposixpest thnchippadsddfect i ve
portions of the respective |ayers of conductive
material 122, each solder ball 124 in contact with a
portion of each |ayer of conductive material 122.

[0018)002@) e i IFEG. 165; a BryPO6Ht doRBu@ive tnhRer{aRi1 32 Gs 84@6ited in each opening
el ement 114 of the réinforcing structure 112 fornmed on

120 Jrogl%n%éaoglgslrgl t%dquﬁ‘ cﬂik&)agie‘l ds E%B{tﬁ)lﬁpﬁotﬁg _l%{en g? Chducte ndaferial 122 in

n one e ment e renal portions o

contatfggiéfi?lez ?l%)afq ngkSﬁ%‘éﬂ} ’]f]tlge liﬁgerrt%l ggrlugu]tpg{/%%lgt%%vﬁ%is also deposited
[ [ i ght .. I 6,.0f th ) .
o o B S8 o W00 1 SRR 10200 10 o cnduye marria

chip 106 and the second chip 110 is cut to separate L
122 mey mclude mptals {or6 exameple (fOPREc GHUNIBHIND Hippium, nalypinium, titanium,
enbodi nent, there may be nore thantwo chips in the
tandahup, cgodd. r Icorederpledémenst muyliipler leyers of diclpsirisf materialpy 18 and conductive
sui tabl e singul ation process |ike nechanical dicing,
layerds 422 maglibei formethyn e susfect éxposdadhey the pemaval e thof fitsh eupport structure
- reconstructured wafer structure 111 into individua
102. die. In one enbodi nent, the remai ning portions of the
internedi ate straight line element 116 is conpletely
renoved. [0022] FIG 2A to 2C show perspective side
(across cross-sectional A-A) and top views of a

[0019] Next in FIG. 1H, a plurality of solder balls 124 are deposited on the respective
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 portions 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



sem conductor structure which corresponds to a stage
as shown in FIG |IE with variations in the reinforcing
Wwos1oue4saz7e accordi ng to one enbodi ment of the ROITZSGE2008/000194
invention. FIG 2A shows a sem conductor structure
whi ch corresponds to a stage as shown in FIG I|E
including a plurality of chips 128 and a reinforcing
structure 129 fornmed around, between and over the
lurality of chips 128. The reinforcing structure 129 i
tWo GRS |1y %e@nﬁ'é‘ﬂcé%ﬁw?ﬁeh%ﬁ%%éhl’%%fo@l aprshitablegingulation process like
surrounding the plurality of chips 128 and a plurality
mechenicalndlemgegfsm dicmgrmayyhe us¢h éorethe seprration3af ther rgpenstructured wafer
between two of the plurality of chips 128. Further,
structeoEl Ipintd individuaf diehla aneienfbodimeny thd reosining pdifidnsaefthe intermediate
formed over one of the respective surfaces of the
straight lifeadlerayntafl 6 e dopsplekel§ reh&@d3] Like in FIG 2A, FIG
2B shows a sem conductor structure which correspands
to a stage as shown in FIG IE including a plurality
of chips 128 and a reinforcing structure 129 forned

[0024[10“?&'}. 2?\6{0% &o%?edg[%’e@{ivé ﬁ%eg@it:ﬁ)%f‘tnjggélsegfioﬂ] 'Apﬁ) gn?(igtop views of a

e reirnforcing st ure 1 €S a railse

.ring-sh d I [ [ i .
e 5 RS S S50 U I 5 £ obons i
reinfcllg%aigg ﬁgﬂgtu%_scoég]}gt tifqg(;nged lﬁ@hﬁ\,\%&tan E]i\),]\gp%ifsen& Exgvegligxg. a&lbt YA shows a

.reinforcing structure 129 are forned over_the _ )
semigepeipcier sapcire Whichsomrepondsioainacias thewn m HG.JE inglyding a plurality
reinforcing structure 129 in FIG 2B further includes
of chipsrigBsnd amsinforeing ssueregd9 formed afoupdrhetweam qngrovier thet plurality of

rai sed straight line element) extending from afirst
chipsetRfe T4 rinfiorqag struasfiret 29 inplwies a iraigpdstingelhped grslge element 130
el enent 130 to an edge opposite to the first edge 144
surroffdifigdeherphirakitst ofichips 108 and aiigalite|of imetmelide stidight limie ebanents 131
vertical straight line 136 fornmed between at | east two

formedl bdthBerP twis BF ithey pRitfali€op Shibd 28 ThertHed] s porfi@ns of the reinforcing
structure 129 nmay al so include a raised horizontal

structifel BIOHRL fornBE ofdr@HE BE the 3&péQive SEERREof Rl PRAaIRY bREIH 128.

't ne el emrent) extendi ng

[0023] Like in FIG. 2A, FIG. 2B shows a semiconductor structure which corresponds to a
stage as shown in FIG. 1E including a plurality of chips 128 and a reinforcing structure 129
formed around, between and over the plurality of chips 128. The reinforcing structure 129
includes a raised ring-shaped edge element 130 surrounding the plurality of chips 128 and a
plurality of intermediate straight line elements 131 formed 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 vertical straight line element 136 (or first raised straight line element) extending from a



froma second edge 146 (or part) of the raised
ri ng-shaped edge el enent 130 to an edge opposite to
wda heysgsepnd edge 146 of the raised ring-shaped@ug008/000194

el ement 130, the raised vertical straight Iine el enment
136 intersecting the raised horizontal straight |ine
el emrent 138 at one point. The raised vertical straight
line element 136 is arranged substantially

firt Elge 1 (o7 P31 OF W B DRSSFERE FEmeR o 4P “époc'uo'@osne to the firs
than two raised horizontal straight |line elenents 138

edge A pbthe raipedoring gapedpdastelemeghi 30, itheoraised wertical 81rwht line 136 formed
dependi ng on requirenents. Each raised vertica

betwernranlegbtttwioiof ¢heepleratityt of tBips 12§. The reinfaeige dtructure 129 may also include
substantially parallel to another raised vertica

a raisel herigdtitall straizhe liaeeleimedB 6380 (vd secmld raiaed etchiflarlinecsléraént) extending
straight line elenent 138 may al so be arranged

from 24B&haRl@ 146/ (R PaR) bfathe Fdised ik RBAped@dseelement BONHah edge opposite
straight line elenent 138. Each of the raised vertlca%

to thégé'cﬁh@?&%el | et TR msﬁﬁ?é[d @&%epa%éﬂtqg@dthgr}alfs&pvé}‘flcal straight

he 1 nternedi ate al ght Tine element 131 and

line e?%%@ntq% 1Ft%rsegt|msgposr}?1gédzf?(g'iz%hta E&ﬁ ‘ne ll?lgeﬁtone point. The

i one eac
li_ne eIe

t
rise, Nﬁ%&%‘iﬁ%ﬂ ' e bk PR TP aa‘mlfn Pmef&*%%ntf’ the raised
honzéﬁgné%?ﬂégﬁleﬁeﬁ%%%pﬁﬁdbﬂgg@ﬂ%f bR e e an two raised

i n anot her enbodi ment, the raised horizontal straight

horizntplestiajghirling clemgnisrlds apd/or pised ysBreal s ghinlins slermenis 436, depending
straight line elenent 131 maybe an integrated el ement.

on refj@igddntsSiBach aaisedovertical sg@fghﬂ:}i@ ele@enth b3fs may de arranged substantially
reinforcing structure 129 which corresponds to a stage

parallab tosfrtheriraiséd Gertitdl stmaighttine glemental eahd each -rsisep balrizontal straight
edge elenent 130, a plurality ofinternedi ate straight

line eldniit @3 & RN ak0 b3 hrafgedsupstattally piraliél to ansther Mésed hodiontal straight
136 and horizontal 138 straight |line elenents. The

line elddicat TSI FALE of tHeXaBBd virtifg sGhigREitcSeldnidnt 356 nddy k¥R Hioned on top
on the respective

of each of the intermediate straight line element 131 and each of the raised horizontal straight

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 shown in FIG. 1E including a raised ring-shaped edge element 130, a plurality of
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saw streets 140, each saw street 140 is positioned
between two chips 128. Further, each of the plurality
waoofoos/aissed vertical 136 and horizontal 138 st reiTgdt2008/000194
line elements are positioned on top of each of the
straight line elenents 131. In one enbodi nent, the
rai sed vertical straight line elenent 136 and the
corresponding internedi ate straight |ine elenment 131
may be an integrated element. Simlarly, in another
interiged; e steieht linclemants 431 Rod P pbimality o6 raisadgiertioal 4 and horizontal 138
el enrent 138 and the correspondi ng i nternedi ate
straight lin¢ gletnehtsnEhesintenpediate 3traightylineeelamenitntHorateranged on the respective
el ement. Each of the plurality of raised vertical
saw Sticessi 910} edcdhrnawedtreBEM0Sis babitiaficl Botweshowd chisSt2280 Fuahdry each of the
parallel to each other and each of the plurality of

pluralifl€oflis&® dert1O411136 Rhd hor$2dneil 184 sﬂrﬂi?ﬂ 1Rk @IEHnE aksBodHidhed on top of
al’'so arranged substantially parallel to each other.

each -e[):fethplsuﬁi%%{%g){e QUerdedtsS P réxkg&?gbnﬁ&aﬁtgﬁ'fe L8 vertical straight line

enent s are arranged su y perpendicular ~

t e pluralit f r.aj sed,.horjzontal ' ine .

elemeer}q elrs‘rg rz]iflg tllesgzrrets oen(rale l%{reggﬁ(?I%}F ﬁ{grglgﬁk I%IU @%xé?l{é%ﬁ nlxaynbe an integrated
I ntersection ints. [.0025]. 1 n.an,enbodi nent

clemerls S Bgn () WP CPRdERE e Bih dEoATLeL roight fiag glement 138 and
shown in FIG I1E includes a raised ring-shaped edge

the curespeRiing migrmgriate stipieht lmwlém@d}%ﬂeaség? 8% yreerptpth glement. Each of
elements and a plurality of raised straight line

the phirdity f gaissd wertical gtrright ﬁn@s alsmenty IS0 ane arrpngseh syhstantiplly parallel to
of the raised ring-shaped el enent towards a centre of

each pther pad s&di ofithg phirdite df ddgeised bomguntal Fha gt lineadlemgntpfl 38 are also
rai sed straight line elenments may be evenly spaced

arranggibdubstantily pahdiekd gactobthéh The pliusaditly of aged hatie seaight line elements
el enent. [0026] FIG 3A and 3B show t her nb- nechani ca

136 BOAMAEA §ubStdhtialydpapdn@fns it Yed BRiraMiy OF raifddPReHEzontal straight line
results of a conventional seni conductor structure and

clemétsSEIR, ﬁﬁ%?%s@ﬂtir%tiﬁ WRAGHIE inMridlidh poiffsOr Ci Ng structure
according fo one enbodi nent of the present invention.

Ther np- mechani cal

[0025] In an embodiment, a reinforcing structure which corresponds to a stage as shown in
FIG. 1E includes a raised ring—shaped edge ¢lement, a plurality of intermediate straight line
elements and a plurality of raised straight line elements extending for a short distance from an
edge of the raised ﬁng—shaped element towards a centre of the raised ring-shaped edge element.
The plurality of raised straight line elements may be evenly spaced apart along 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
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analysis is used to conpare the reconstructed wafer
war page due to cooling of the wafer to room
wd mopersaiur e after nol di ng. Commerci al grade madTdsG2008/000194
conmpound materi al having properties of coefficient of
t hermal expansion (CTE) = 8ppm deg, CTE = 30 GPa have
been used for the analysis. The size of the second
support structure (reconstructed wafer) is about 8"
and the thickness of the raised ring-shaped edge )
reinfastipgstructiies agperding|terene probadment| of theapresdnb iy eation. Thermo-mechanical
reconstructed wafer warpage of the conventiona
analysie id wsed ¢kl cdropars theureconstayctedhvafr warpagrodite t8 cd@ldrgof ths wafer to room
the reconstructed wafer warpage is relatively |arge,
tempdrhtur i ftéiemdididd. a@0niméreiah gtade anold hwmpahied nputatddaving properties of
tools like track, |ithography, physical vapor

coeffRRBODF hePmal EXfahsiof NETES 2l 8ppaPdy, ¢am0si 30 GRa (HaV&be& used for the
on ot her wafer processing tool to forma

analybi§ Hrd iz th sbh rs\txé&ﬂ%ﬁ‘udgggt?(ﬁe]coﬂtﬁmea BvoBBYS #Bout 8” and the

reconstructed wafer page e sem conductor

.. structure with the i nfarcin I re according to
thicoiesy SE e i b P BRERY B i ° T
reconstructed wafer warpage of the sem conductor
structure with the reinforcing structure which

i ncludes a raised ring-shaped edge el enent or edg? )

[00274 ¢ i £ Fihidy shows  Seqansieriadowaisr atperase 19f4n‘SFn?Pn‘ﬂﬁ‘€°na semiconductor
reconstructed wafer warpage of the sem conductor )
structyre; whichrisabgut B.426rmm: A Hiegeednsiguoied wefervarpage ispelativelpbage, it may

| ess than the reconstructed wafer warpage of the
be difficulens ilmidlons ¢ ewfed uprbosssisg rtoels ukike treblg lithography,physical vapor
reconstructed wafer warpage can be further reduced by
deposititti (PY DYpéleniiedl sasbraiepa@itipnt(CMD)eoradesthert vdafer processing tool to form a
stiffening bars on the second support structure or

redistWBhtedn 18Wrf(RDE)[ 0029] FIG 4 shows a pl ot of
reconstructed wafer warpage results of a conventiona

sem conductor structure and a sem conductor structure
with a reinforcing structure according to

[0028] FIG. 3B 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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one enbodi nent of the present invention. In line with
that as nentioned earlier in FIG 3A and FIG 3B, it
wammogesmin FIG 4 that the reconstructed waf @CTEG200@0194

of the conventional sem conductor structure is about

3.426mm and the reconstructured wafer warpage of the

sem conductor structure with the reinforcing structure

is about 1.42mm The reconstructured wafer warpage of

t he sem conductor structure with the reinforcing .
[002%¢ r UEIG.e4i howp ouiPlo ook, resgmdiucted affaieh &varpags nipyliscple@ conventional

waf er war page of the conventional sem conduct or
semi®ndugonstaictur® @B} sdphiGondsidton suudtire wiha sdimfercing structure according to

t her no- mechani cal analysis results and reconstructed
one entbofimgnt € ghel firesenf inserfion olivibuwitlo thas by mehtivred watlier in FIG. 3A and

variation in rimwdth according to one enbodi nent of

FIG. 3B #®rieSRet ihNMENt4 Qhat the fetdastrbAed@ehférl @arfale dfhhe conventional
sem conductor structure includes a reinforcing

semicOh ARG SGudthirk Nisatlodt 38D 6frinf Gind AL SLc GRICR8 HMMer Qarpage of the
FI G 5A f

rimelenent. In , the reconstructed wafer

semic m%ﬁtpﬁqgreﬁ%nﬁg%ﬂh} #841%15%1{:91 s?lu{t;f‘eu? &%‘?&oﬁt cff42f’l’pﬁ).u'i'he2peconstructured

reconstruc er warpage 1S

about 1.997 for a,rimwdth of, about .5 nmm Fromthe
waef Gigppof fhe spicoRsielgt piufut Sih FHinforolfE seubRyla dput 59% lesser
t he reconstructed waf er. war page. decreases with an
than the, gecgnstmcieq waten wareass of F&o@i}yerﬁﬂpeﬁ SRICORAYSEOT SHYGHure-
t her no- mechani cal results and reconstructed warpage
results of a sem conductor structure with variations
in rimthickness according to one enbodi nent of the
[0030)r esENG. 3AapdtFIGN SBLshow thermro-@echmicahdn#lys ré&Blts ahd reconstructed
sem conductor structure in FIG 6A to 6D includes a
warpdgei refultscong seicontunter sinichure with sedationni- sinapétth edgeding to one
elenment or rimelenent. The rimwidth is the sane in
embolfintent @A th® pfdséat iGlRngiof. IS FEROSA adTRIGl 3BFkKe séicordduetor structure

reconstructed waferwarpage is about 1.428 nmfor a rim
includedi aCHRBSRing srabtd wih Ahisddrifig-SapbBeddelBerh&f @R ik UlehRft. 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

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 in 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 structure 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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waf er war page is about 1.103 mmfor a rimthickness of

about 3 M"Mm In FIG 6C, the reconstructed wafer
womnpage27 s about 0.9464 mm for a rimthi cknest1edG2008/000194

about 4 mm In FIG 6D, the reconstructed wafer

war page i s about 0.7512 mmfor a rimthickness of

about 10 mMmm Fromthe results in FIG 6A to FIG 6D,

it can be seen that the reconstructed wafer warpage

N L LR I o A—

results versus rimthickness accor d| ng to one

wafere BEgBPanabeNt {183 grasinta rigy dbicknsss ofjgbeut A pps IngRIG. 6C, the
to FIG 6B, the sem conductor structure in FIG 7

reconstnrsteddueafenwrmags is rabouid. %64 gun dorer wintthicknesaipkabgut 4 mm. In FIG. 6D,
ri ng-shaped edge el enent or rimelenment. The

the recasansted wafe dvarpdgeris wsiup 0§61 2man fasasm fthiocknead ofidgboiit 9@ dhm. From
mmto about 0.7512 mm when the rimthickness increases

the reblil&hHIGUS A kBTPIGO6 BP0 Yin BOsddmthdt i ebdrstrudted Mafed afrpage decrease
al so be seen that the reconstructed wafer warpage

wnhd'nqg%geqﬁ]nhlsthmég Wi th rimthickness greater than
about 5 mm [0033] FIG 8A and 8B show a perspective

view of a sem conductor structure with variations in
the reinforcing structure according to one enbodinent

[0032$f tﬂ% gliem 3 p@ r8°?i‘l§%‘t‘%‘% a er\é@a{ljr%gg \(I:\noetrs{%l‘ta' grglgs ritn thickness

nforC|n ructu 129 simlar. to e. 0 FI

accordipg "o fute; BRRFURERNG! i HEESH anyS3Gon LG ss FLDr 84 oGFIC- 6B, the
ri ng shaped ed el enent 130 (rimelenent) and a

semicppdyctaristryctere ip XIG ctinghides € AnTOSIESRICNER ng Araipedyrig-shaped edge
straight line elenents (stiffening rips). The

elemept gr #ifu elpmet. Tae seapnstaictadcwsfen 98rrage dpeseases froml abpgg 1.997 mm to
straight line elenents are arranged on the respective

about $AH12 time ethen ThGrin thicknkssris¢reasapfromtabettr Liminutoebd @60 remc From FIG.
saw

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. 8A
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
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street 140 is positioned between two chips 128. Each
of the plurality of raised vertical straightline
weetoesressts 136 are arranged substantial ly par ald@l/sd2008/000194

each other and each of the plurality of the raised
hori zontal straight line elenents 138 are al so
arranged substantially parallel to each other. The
plurality of raised vertical straight line elenents

136 are arranged_substanti al | erpendi cul ar to _the )

line ejementy) 136\are arangpd @wsmmlbymadfél gwaah gther andgack pEhe plugality of the
138, thereby resulting in nmultiple intersection

raisedowirizbstal §t60gu lingelemesB 138 ewsalsp yreanged substantiallysparaltel ¢ each other.
with a reinforcing structure 129 which includes a

The phaalite df rdised-vehizpledragfiginetlemens 1364k andngedslibstaitially pabpendicular
rai sed straight line elenments 142 extending for a

to theS Pmmitsd ioFtral6® hbfigomtdl Reraigfio Bndfeldntbats’ 8383 @Herthy gesitidgeid multiple
el ement 130 towards the centre of the raised

intersbdtidd pofigped edge el ement 130. ‘The plurality of raised
straight line elenents 142 may be evenly spaced apart
al ong the edge of the raised ring-shaped edge el enent
130. [0035] FIG 9A and 9B show sinulation results of

he m uctor structures in Fl 8A .apd .8B .
10034} ¢ B85 oV, & Sebissnfactis Sy, a7, & SURCTT NG SipFg, 129 which
. From t he sinul atiqn result it cap he seen that.the
includes afatsed viaeshaned s EBEnS P10 Ak lratiy Bf Etiscg Ko Gpe clements
can reduce the wafer warpage drastically. [0036] FIG

142 extgnding fpra fiog: digancgdfane thei %ﬂe oEtheyaisey] Hhgrphaped elgment 130 towards
centre of a second support structure of the

the ceantnei efothdurised ringrshepedr edgei eleriert, 139A Thn plemlitc el raisadgstraight line
to one enbodi nent of the present invention. It can be

elemefBdd2 fmpnbddvenlylspadedapart hlong dlid @ige iof thei msed asgshapsd etge element
di stance fromthe centre of the second support

130. structure (sem conductor wafer) is increased. It can
al so be seen

[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 centre 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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that the deflection is slightly higher for the
sem conduct or structure with a reinforcing
wostonaessurrewhi ch i ncl udes only the raised ri ng-peiTa©2008/000194
edge el enent as conpared to the sem conduct or
structure with a reinforcing structure which includes
both the raised ring-shaped edge el enent and the
plurality of horizontal and vertical straight Iine
el ements. [0037] In the follow ng description, further
whiclaspaedes aply drebrrdiedeningssheped: edgepelementtasi enmnarédoty thiel gemiconductor
be expl ai ned. [0038] According to one enbodi nent of
structubeewith essreittforicingesttuctwe which dheltdesrbotlo theadised ring-shaped edge element
reconstructed wafer warpage is provided. [0039]
and tRESIFalliyef Hopizowtel alhedicabyiaighf lindwepésent inventi on,
a sem conductor structure which has a sem conduct or
chip or a few senm conductor chips with copper post
termnals and a rewiring |layer is disclosed. The
em 0) . Y . . "
100372 R A5 in g b, s BP0 Bt B OXRP o imvention
]lremﬁ#inﬁ | ayer to nake the electrical
will he GXplamSAnect i ons. The structure and method of
enbeddi ng the die enables a wafer |evel reconstruction
of the wafer and conventional wafer |evel processing
: can be carried over it, The redistributed |ayer .
[0038} hapPAecording oo §BY Amhodimgnt ofp e Bresent IVENtioR; 7 solution to reduce
i nterconnects and as well as electrically link the
recongiridtest wafler werpagois@owtidad. chi ps and conponents. The
copper post with pre designed hei ghts enabl es the
stacking of the chip in the enbedded nodules with the
same avail abl e space. [0040] According to one
[0039g oA dRding @b dnb &nibodfitent of rve Picken ,invention,ed sémmichedici structure
enbeddi ng nul ti pl e sem conductor chips in wafer |evel

which'hisha Softi SMREYT LRY 0PAIBR G8micondlictst| AR Avith Euppett padlterminals and a
enabl es mniaturization of electronics package in two

rewirgligr]% L OfA104ed P @S nldu@sr dthicture 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.

[0040] 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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t hree-di nensi onal (3D) by reducing the package
t hi ckness. [0041] According to one enbodi nent of the
wresetsr2s nventi on, the nethod al so has advantrEzsG2008/000194
ternms of enbeddi ng sinultaneously other actives,
passi ves, and ot her package structures |ike heat
spreader, Antenna, EM shield for exanple. [0042]
According to one enbodi nent of the present invention,
the reinforcing structure further includes at |east
methesh engbilessminiafprizagion of oglegionics package i hvo dicpensifnaly @‘D)o% well as in
a first part of the outer surrounding elenent to a
threeplaméensomabSD) dytreducing the paskagsahickudss.t he out er
surroundi ng el enent, the at |east one first raised
straight line elenment further fornmed between at | east
two of the plurality of chips. [0043] According to one

[0041§TDOALERBng Ofo bhe LRARMNt | JTVaRL pRBentt M@ertRINN B¢ GhétBod also has
structure Turther includes at | east one second raised

advaxﬁ{’] @'Lﬂhgmlls' Sﬁeﬁbﬁiﬁﬁ{# sﬁﬁﬂt%@hﬁ otHe? @cﬁvée‘f;%gfeﬁ’az[ﬁd Gther package

out er surroundi | enment o a part opposite to
e e 1 ng el ement, the
Stmcm{es Iheia?‘t%Oslﬁlre%gl‘g‘a’téc'g{ﬁt aER/H hig dffgf g’%?rm‘% ne el ement
further forned between at Ieast two of the plurality
of chips. [0044] According to one enbodi nent of the
resent |nvent|on t he at e one first rajsed
[004£t r afgtprding e Aeerrabpdiment rfiﬁggaseﬁb (YERE: the reipforeipg structure
at | east one second raised straight line
furthes|inghadas . 4t dersbpneatitsb Faiied gtraighb e %ﬁ@é@ﬁ ¢riendings fromen first part of the
present invention, the sem conductor structure further
outer surcdundey dersant tnalpartignposite withefitstipat ofithe petensurtounding slement, the
support structure is fornmed on the second support
at leasttdnedirstrraised 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 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 surrounding

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 arranged perpendicular to the at least one second raised straight line

element.
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[ 0046] According to one enbodi nent of the present
invention, the first support structure includes an
woezhoesisve | ayer. [0047] According to one enbodigmst2008/000194
the present invention, the second support structure
i ncl udes an edge support structure, a sem conductor
waf er or glass. [0048] According to one enbodi nent of
the present invention, each of the plurality of chips
includes an integrated circuit. [0049] According to
[0045ine Astdingde pneémbddementef thetprésantdnyanyian, thesdmigpndunier structure
plurality of chips includes at |east one chip pad.
furth¢rGAd0des Asecomdi sappdrostnrtire dhecki mtha firss suppgoet grueseanis formed on the
i nvention, each of the plurality of chips is
samdﬁﬁ%?&ﬂﬁﬂﬁhﬂélh the at | east one chip pad in contact
wth the first support structure. [0051] According to
one enbodi nent of the present invention, the
reinforcing structure includes a nol ding
teni : - (] '
1004J7 SAk Bl o ke SREREHEGE 1S pRENGRARELETRL i shipfn sigoture
. i ng- shaped el ement. [0053] According to one
lnduéﬁﬁ@&ﬁﬁﬁﬁFﬂﬁXQEhe present invention, the reinforcing
structure further includes at |east one internediate
straight line elenent fornmed between at |east two of
the plurality of chips. [0054] According to one
(0047 nhoAFersding &F ongranbadiment of thepessentdnventing thesaoppt syppegrt structure
structure further includes at |east one third straight
includesian edgd suppowr sewatvre, penticandhgtorwafenes glepsf rom a t hird
part of the outer surrounding el enent towards a centre
of the outer surrounding el enment.

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

includes an integrated circuit.

[0049] 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.
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[ 0055] According to one enbodi nent of the present
i nvention, a nethod of manufacturing a sem conductor
wosiouessazze i ncl udes formng the reinforci ng StRQEIGR068/000194
such that the reinforcing structure further conprises
at least one first raised straight [ine el enment
extending froma first part of the outer surrounding
el enent to a part opposite to the first part of the
outer surroundi ng el enent, the at |east one first
[0052] ai sAdcatingitghte ¢mbndireérs wEthe presenthavention,thelraieet \wdgmelament
| east two of the plurality of chips. [0056] According
compliSestiengsHaped slementof the present invention, a nethod
of manufacturing a sem conductor structure includes
formng the reinforcing structure such that the
reinforcing structure further conprises at |east one
10053} ¢ ORfledsind F6lornd &S clthier: b the By bR AbhiDIcRIE Fructure
econd part of the outer surrounding elenent to a part
rrn BRBRI e o SRR VB AR Mg cvo of e
el eqent further formed between at | east two of the
Ph"“ﬁWﬁEEFﬂ?y of chips.[0057] According to one enbodi ment
of the present invention, a nmethod of manufacturing a
sem conduct or structure includes formng the
[0054:] €l nj\%oq‘ﬂiﬂg 1o ﬁﬁé’é}ﬁwdﬁm[ﬁﬂ 6Pthk Iﬂ?éseﬁthﬁveﬂtioﬁ qgéfeixﬁ'@x%_irig' strakture
ai sed strdight Tine elenent Is arranged perpendi cul ar
to the at, |ea e ' ral ' 1
furheg st 2 ep 33} A RRCAEA b Qo BBl chleRipg from a third par
present inyvention, a nethod, of nuf act ur i a
of thelgyfe SHBRRE CIEPRY AU 1 GRS U1 RS SREOY g S
first support structure on a second support structure
before formng the plurality of chips on the first
support structure. [0059] According to one enbodi nent )
[0055pf  t Aecosding eénene embodimen, of thg presert invyeatipn, @pgthed ofgpanufacturing a
chi ps
semicondue:tor 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 surrounding
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 presént 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
surrounding 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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conprises at | east one chip pad. [0060] According to
one enbodi nent of the present invention, a nethod of
wWOBWAEacturi ng a sem conductor structure furth&rT/sG2008/000194
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 nmethod of nmanufacturing a
sem conductor structure further includes renoving the
first support structure after formng the reinforcing
structure. [0062] According to one enbodi nent of the
[0057pr esherording todrieembodimrat hitte pfesent nyeageny ainmrthed of manufacturing a
sem conductor structure further includes formng a
semicohdcag structuledyetiided forating the eciefdraing Staceire fudhhtbytlthe atlledsyone first
of chips after renoving the first support structure,
raised{sR@ight Bhabmbrmt id ﬁi/aﬁil’ged)gérgﬁldidillﬁ eiha Gt lewdtioRe b&®ndtaised straight
| east one chip pad. [0063] According to one enbodi nent
faehi’® present invention, a method of manufacturing a
em conductor structure further includes form ng at
| east one opening in the dielectric layer until the at
| east one chip pad is exposed. [0064] According to one

nmbodi ment of the. present.invention, a method of .
10058f7 7 eRTeivg toprs EbhiimeahiofhEpreaers vprow g of manufacturing a
.includes depositing. a cqonductive material into the at

semicpreyigtor st dpithrg Hcdides formipg the. i SRPOT! STUCtHLR By 2 seppfd support
- conductive material_ being in contact with the at | east
structyyn defor¢ fPrming, the plosdity eldansintbe fist Hipeod sEBieent of

the present invention, a nmethod of manufacturing a

sem conductor structure further includes formng a

sol der material on the conductive material.
[0059] According to one embodiment of the present invention, each of the plurality of chips

line el®
S

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

semiconductor structure further includes forming a dielectric layer on an exposed surface of the
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[ 0066] According to one enbodi nent of the present
i nvention, a nethod of manufacturing a sem conductor
woetdweisaze further includes renoving the rei nfECOSG®08/000194
structure along the edge of the first support v
structure after having forned the solder material on
the conductive material. [0067] According to one
enbodi ment of the present invention, a method of
manuf acturing a sem conductor structure further =
pluralityf ghips afiergemaying thedustrsupport siaicpire thg diglpctsie 1aysr pring in contact
after renoving the reinforcing structure along the
with thelgeleasdt ohdrehip padt support structure.[0068] According
to one enbodi nent of the present invention, the nethod
of manufacturing a sem conductor structure further
i ncludes formng the reinforcing structure such that

[0063] Ne A&IoRdiag & it ctibodizhenk Bf fhe piddedt inRARbH, S8hetRdd dAASiufacturing a
one internmedi ate straight |line el enent formed between

semic’ dec‘? Strul iR ﬂﬁhérhﬁ%@dﬁ &'&Hlﬁé’ atqgasg&eqzyenbg%ﬁle dielectric layer until
ccording to one enbodi nent of the présent 1Invention,
thethF ng&%gd %ﬁsgg%yégcturing a sem conductor structure
#%Fiﬂérlﬁﬁﬁudeéjforning the reinforcing structure
such that the reinforcing structure further conprises
at least one third raised straight |ine el enent
artially extending froma third part of the outer i
(006431 1 & ing tagne FEhodimRRs pHike Bresent anventien, ppethpd of manufacturing a
surrounding elenment. [0070] Wile the invention has
semicprdustqratrustene farther indherlen deprsiting scconducgivoimateriabingg the @gleast one
to specific enbodinments, it should be understood by
openitg fismed kn the ditléctric lageratht conlbictiveamaterial beingrig eentagt Withy thye at least
and detail may be nade therein w thout departing from
one chippadpirit and scope of the invention as defined by
t he appended clains. The scope of the invention is
thus indicated by the appended clains and all changes
whi ch cone within the neaning and range of equival ency

[0065?f tﬂ@coﬁiiﬁé {Pone embodiment of the present invention, a method of manufacturing a

semiconductor structure further includes forming a solder material on the conductive material.

[0066] According to one embodiment of the present invention, a method of manufacturing a
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] According 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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are therefore intended to be enbraced.d ains Wiat is

clainmed is: 1. A sem conductor structure conprising: a
wd 2003t4582pport structure; a plurality of chi psPdBsG®0S/000194

on the first support structure; and a reinforcing

structure fornmed on the first support structure, the

reinforcing structure conprising an outer surroundi ng

el enent; which at least partially surrounds the

lurality. of chi nd extends fram a .surface_ of the .
1006 1 s Aocartipg e uk Faadien obUE PREPHRVIRgidRe MR ahnufacturing
of the plurality of chips. 2. The sem conduct or
a semigonduetor drugiiee fthaginglydes fayming the pisfarping siucture such that the
reinforcing structure further conprises at |east one
reinfdring struciirs durtkar caingtises jaf least eheimtarmedintestrdighyling eJement formed
first part of the outer surrounding elenent to a part
betwezppokhaitewd of tHegldralitytof phips. of t he out er surroundi ng
element, the at least one first raised straight |ine
el ement further formed between at | east two of the
plurality of chips. 3. The sem conductor structure

[00699.CC OAQé'o?&lin% ® SneAnBodimeM 8f @ik Prdshift ifiRinAbR)thd MBthod of manufacturing
Structure Turther conprises at |east one second raised

a sem?{]oﬁlﬁﬁcqg&l stlluic&?e m ' Elu&%ﬁtmgg glefréiﬂﬁ}rané gﬁ:@&lgte RALH thQf the

€ outer surrounding elenment“to a part opposite to

in RSO 0 e L RO ) BRE b By

i's raig
further for [
exteneigg &‘W%bg th?rdr{)%gt ol%%tle\l\(ﬁx%]r sgrt'mllm%?nsgt elér}ll\gnt ?(Iwatrlti]se a eln re:aolf Itl}ey outer

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 the spirit and scope of the invention
as defined by the appended claims. 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.
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4. The sem conductor structure according to claim 3,
wherein the at |east one first raised straight |ine
weetoesretst27 s arranged perpendicular to the at |IREA3IG0082000194
second raised straight line elenment.5. The
sem conductor structure according to claim1l, further
conprising a second support structure, wherein the
first support structure is forned on the second
support structure. 6. The sem conductor structure
according to claim1, wherfiaimshe first support
Whath EMGhdYE. comprises an adhesive |ayer. 7. The
sem conduct or structure according to claimb5, wherein
the second support structure conprises an edge support
1.stA semigomductr stewritwe aomptiong:waf er or gl ass. 8. The
sem conduct or structure according to claim1, wherein
each of the plurality of chips conprises an integrated
a Girst wpport sbucthfee sem conductor structure according to
claim1, wherein each of the plurality of chips
conprises at |east one chip pad. 10. The sem conduct or

o BhFdRY U SnBfofng Aot e by RE B4 each of i he

Ity of chips i's positioned wth the at |east one
chip pad in contact with the first support structure.

11.. The sem copduct or .Sty uct ure, accordi o clai
« ptpie SRS ERRHES B uB it sl ERERk koSl by

coiyiringodn oulét.surfbenddgélenamduct or structure according to
claim1, wherein the rai sed edge el enent conprises a
ri ng-shaped elenent. 13. The sem conductor structure

WA af rtéw PaitflIG k@rdlnds HPRIRIH of Bifpé Sid¥x@ends BBm a surface of the first
structure
support structure to a height higher than each of the plurality of chips.

2. The semiconductor structure according to claim 1, wherein 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
surrounding 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 reinfdrcing 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
surrounding element, the at least one second raised straight line element further formed

between at least two of the plurality of chips.
4. The semiconductor structure according to claim 3, wherein the at least one first raised

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

line element.
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further conprises at |east one internediate straight
line el ement forned between at |east two of the
wtoos/adsvzry of chips. 14. The sem conduct or st rROIVIGW08/000194

according to claim1, wherein the reinforcing

structure further conprises at |east one third

straight raised line elenment partially extending from
athird part of the outer surrounding el enent towards a
centre of the outer surrounding element. 15. A nethod
5.ofThesemicaadustar syueiursancrding teelaim &t fugthen somprisigggspeqnd gupport
: o I . A .

o oy nhelt Bk Bl PR3 iEorficd bf B LR Bportstructure.
first support structure; wherein the reinforcing

uct ure %% f ormed such Ih?t the. rej nf.orci
(8}

6.9 (1hG Spiean S Straure agcording fo iy L whareig QR LTRPPOUh FiTpre

alcomPASds aRAbhdsRlell¥yesur rounds the plurality of chips
and extends froma surface of the first support

structure to a height higher than each of the

7.?!;1% @éx.hfc%ncﬂfctoq‘ Igig'gc?arlnrela@cor 1'ﬂ§ td8h; 51, vAter8h M \Qedfd s‘ﬁtﬁ%xﬂ}tructure

conpri sing ng the rernforcing structure
t lkatnptites aneigd sppom ginstture,ct semecondudtiewafeponglasses at
| east one raised first raised straight |ine el ement
extending froma first part of the outer surrounding

8.eTaEBEhichAdwtd? dfrlict@RROEIrdiag tOclhiie] fwihicsdin padH ofake plagality of chips
outer surroundi ng elenent, the at |east one first
r &P@Eﬂs@taﬂa@tﬁﬁﬁtegicﬁ@nél ement further formed between at
| east two of the plurality of chips. 17. The net hod
according to claim 16, conprising form ng the

9.r dhafemicondpctir stadturcaceuding thelaint hevhesdin anhoifrilge plurality of chips
struct.ure Fu congrises at | east one second raised

r.t her, .
s CPEPLFE 2t |eAd ony Shig ppd-

10. The semiconductor 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 reinforcing structure

comprises a molding material.

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

comprises a ring-shaped element.
13. The semiconductor structure according to claim 1, wherein the reinforcing structure
further comprises at least one intermediate straight line element formed between at least

two of the plurality of chips.

14. The semiconductor structure according to claim 1, wherein the reinforcing structure

further comprises at least one third straight raised line element partially extending from a
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extending froma second part of the outer surrounding

el emrent to a part opposite to the second part of the
woombe4ssur roundi ng el enent, the at | east one SaTEsGhL008/000194

rai sed straight line elenment further formed between at

| east two of the plurality of chips. 18. The nethod

according to claim 17, conprising formng the

reinforcing structure such that the at |east one first

rai sed straight line element is arranged perpendi cul ar

t shidhparpef the auter moundipg plgmenyj tewards a centes@f the pter surrounding

ely }.19. The nethod according to claim15, further

conprising formng the first support structure on a

second support structure before formng the plurality

f. chip n the fi.rst support structure. 20. The
1474 FSH0d oF B tag HBe & P ROTHYCIop MY SOPSIE ( he
plurality of chips conprises at |east one chip pad.
21. The nethod according to claim 20, further
c dorprng 2 plyraliy af ¢haps onea ‘gwsuwp?lwmeﬁwrem ps with the at

I . chi #ﬂ% j 'ﬁﬁk |.rst support

s?@ﬁ%?%?gelﬂ%&n e c{rlr@et ﬂggﬁi Zig% cs)# [ ngstn?gmg%’ aim 21,

further conprising renoving the first support

tructure after form.ng the reinfqrcing structure. 23. .
B S HIORARNHPHEF ? e et g epaing SRS ogrises an
odt& siirb@ndinglélememtwhich atdyRt patialBrsuerspdsale plurdliagef dhiips and

the plurality of chips after renovingg%he,fir t
exdengdp drom asurrice af e Hiryl suppog suetpiedo pdgignt Blghﬁgtﬁ%each of the
-mﬁﬁm§§§%# sth the at |east one chip pad. 24. The method

acc to claim23, further conprising form ng at
| east one opening in the dielectric layer until the at

lé. T8 tme % a%lgoirﬁingqg cliatc'm ?é%gﬁlﬁ%mg forming the reinforcing structure such that
the reinforcing structure further comprises at least one raised 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 surrounding element, the at least one first raised straight line

element further formed between at least two of the plurality of chips.

17. The method according to claim 16, 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
second part of the outer surrounding element, the at least one second raised straight line

element further formed between at least two of the plurality of chips.
18. The method according to claim 17, comprising forming the reinforcing structure such that

the at least one first raised straight line element is arranged perpendicular to the at least

one second raised straight line element.
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25. The nethod according to claim?24, further

conprising depositing a conductive material into the
watooh/esst7 one opening formed in the diel ectri cpdBYE1008/000194

the conductive material being in contact with the at

| east one chip pad. 26. The nmethod according to claim

25, further conprising formng a solder material on

the conductive material. 27. The nethod according to

l.aim 26,, further c rrisi ng removing.the reinfarcin
1§ e aspipirn SRy s Rfersmpr s BF fuifpb e Tt sppoH suctue
StonlaGksdd seppdt stARMiréBefbRToRAInE AR pi@hESTof ¥Ripe bh &e xSt support
the conductive material.28. The nethod according to

cisarefR7, further conprising separating each of the
plurality of chips after renoving the reinforcing
structure along the edge of the first support

26 {The miathiosl. ac@@dinghe clmsh h8dvizreo eaibny theoplotaitynofichjps comprises at
fErther oqﬁgising formng the reinforcing structure
sUTAt MFLRBAE rei nforcing structure further conprises
at | east one internediate straight line elenent forned
bet ween at | east two of ‘the plurality of chips.

30.
2trHae methndrcaerdimnede Algin 80 dpehencomprisipg foerng bapuralin gf chips with
f A st G chi pHadh Cotf il 4AE HiEs psﬁ strii@hret he

rernforcing structure er conprises at |east one
third raised straight line elenent partially extending

24 gRErRere] EEnmEpe o Foih AT BT coRPRGRR Btk R R Suppor

structure after forming the reinforcing structure.

23. The method according to claim 22, 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.

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

dielectric layer until the at least one chip pad is exposed.

25. The method according to claim 24, further comprising 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.

26. The method according to claim 25, further comprising forming a solder material on the

conductive material.
27. The method according to claim 26, further comprising removing the reinforcing structure

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

conductive material.
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28. The method according to claim 27, further comprising separating each of the plurality of

chips after removing the reinforcing structure along the edge of the first support structure.

29. The method according to claim 15, further comprising forming the reinforcing structure
such that the reinforcing structure further comprises at least one intermediate straight line

element formed between at least two of the plurality of chips.

30. The method according to claim 15, 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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