ATI 060017 METHOD AND APPARATUS FOR MAKI NG

SEM CONDUCTOR PACKAGES FI ELD OF THE | NVENTI ON [ 0001]
wab@siozneest i on rel ates generally to el ectroni CBCT/US2007/077115

packagi ng, and nore specifically to sem conductor chip

packagi ng, including packages made with thin core and

corel ess substrates. BACKGROUND OF THE | NVENTI G\Pe00t

[ 0002] One of the nobst significant chall enges involved

in the packagi ng of sem conductor chips is to avoid

t he WeieRHaD Alip ARPARATIR FORNEIENESEMICONBUTIORL €

during the packagi ng praocess._J|0003] As various

i ndustry sectors are s i i nner and lighter

sem conduct or chi ps, the sem conductor manufacturing

industry is noving towards the use of sem conduct or

packages forned of one or nore integrated circuit

di es, [}, core or corel ess substrate.

[0004fﬁ§g8é€grgﬂ§§Ebﬁgﬂ¥hickness and/ or density of the

core are reduced, or as separate cores are elimnated

eid001lel yrhetinvenlicioeaédsragnanady toudiradrquies pPagkpeingAdeere f
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el o SfiSaROEERE. PRAGqHY, UG padk e v

rihiyi adre gndoforeless sybieatesait e and the resulting

vul nerability during assenbly and post assenbly

processes and handling. One problemis the warping of

the substrate, particularly with thin core and

cor el r hat can result during

t he ngﬁﬁWiﬁgﬁﬁwﬁSﬁBﬁﬁgﬁggﬁim en, for exanple, dies

and ot her conponents are attached to the substrate.

[10002]] e of e o3 sigaifigerichellenags isyadyes indhie nagirgingof

S iNGE RASRR f

s%%gﬁdgtg 2{?; %;IS&%E can ctgﬁ?jg%agﬁ‘g%%rﬁéﬁ mrrg%giwﬁgqeof t he

seHbstrataduringihe packagingiPEOePacki ng and result in an

i noper ati veATlI 060017 sem conduct or chi p. Anot her

Plootr)e M Asslagbind @stry $b&tbisair& s alekingi thigneramd lightpo or

substrate cqo-planarity that may . render the . .
SEAERIRUIEY 7% Mo epuaoRAon B A 1 e by g moving
| foivarde amegst of einltonduteor pderdgeeormed of one or more integrated

circuit dies, mounted on a thin core or coreless substrate.

[0004] However, as the thickness and/or density of the core are reduced,
or as separate cores are eliminated entirely, the packaging and subsequent
processing of the substrates becomes more difficult. This is principally
because of the decreased strength and rigidity of the substrate and the
resulting vulnerability during assembly and post assembly processes and
handling. One problem is the warping of the substrate, particularly with thin
core and coreless substrate packages, that can result during the
manufacturing processes when, for. example, dies and other components are

attached to the substrate.

[0005]  The various manufacturing steps may involve significant increases
in the temperature of the substrate, which can cause warping. The warping of
the substrate can cause die cracking and result in an inoperative



[ 0006] The general use of stiffener rings to support

or add rigidity to a substrate is known. Also, the use
w@bookezo6s pr eaders that are secured to the subBCT/EE®)7/077115

to di sperse heat during operation of the integrated

circuit package, is also known. These conponent, i' A&

typically nounted to the substrate by adhesive P

sol der. However, difficulties can arise in the

MesHichitlicf cl‘inE ei\ﬁotﬁ&'ﬁ?&ﬂ@rﬂ tréate@tﬁ snsrae W;bxﬁ@rr@? bé he
stiffener or heat S@rea er n{gonents war pi ng

oPPRISUBRIFAiR eP-laRAr By bt m?b"’t"ﬁ ® 5%’?&"8'?@"“’[' GUB PPC'@SB

PRfokd @ifficalt tolnteeBmsect W otiBYddvivegl ve significantly
I ncreasi ng t he tenperature of the substrate and ot her

< BBY = U B B R Fenef fios!3 siheiTik g8 e By o
uamhstrafené knawgn. cAisd, e dskiophediisprediers thdtiatkesechiiedlto thg i s
ug't?b%trél bnodr]%%%%qﬁg é&{nﬂ%%%lfaﬁé)e&‘iﬁé in E{E’ gtg'oe EJEZ% t ng(f‘kaggn d

eXxpan and Phe s
ts m;nskmptynp hedecmimpshet&k asttymcatle snoduntedto the sdbstratg byse

bl ABeRESHARS oM BRRG h FRL WRlr i 8
t bempteentse Dupos moumrt@ af metsluﬁermpshdzmsmedertdompdnmtand
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f|| ) eformiogether as a unit to
SI n|f| cantly [imt the rel ati ve deformati on between
thi Prgrericwar piassss Belemay iovde sigriligaplly incigasing the
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heat assoc:| ated with this step result in
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tmg;ejnheantlyaotmr\é Fetatidle eefatrhamh bptwaea sise éiglatdi@e
{5 f||| process, are normally carried out with the
#& substrate at el evated tenperatures. Once the
conbl nation of substrate and die are cool edATI 060017
witPP8lt hdlaxeuery whpmapmying he usaer<tlr whieh igrypiea!is an egetvher ,

WRE RbftCsS8ate@ M thif48p may result in thermally generated stresses
in the substrate that may tend to warp the substrate. This may result at least
in part from the fact that the die may have a coefficient of thermal expansion
(CTE) that is significantly lower than the CTE of the substrate. For example
the CTE of the die may be about 5 ppm and the CTE of the substrate may be
about 16 ppm. The substrate and die may expand during the die attachment
process and during the under-fill process when the binding epoxy is-applied to
bind the die and substrate together. Both the die attach process and the
under-fill process, are normally carried out with the die and substrate at

elevated temperatures. Once the combination of substrate and die are cooled



to the different CTE' s of the substrate and die.

[0009] In known nethods of neking sem conductor chip
w@aokagmss particul arly when the packages are pemesioomi7iis

thin core or core-less substrates are being nmade, the

attachnment of the stiffener ring is normally carrieg

out after the under-fill process. This is usuzsﬁrlm)‘?oot1

avoi d stressing the die bunps and the connection

. A

SPIAEE Socnd BB B8 Syt RO U4 ESpert WEle kT eeut o

rte thecdifferemCTE 'sof tog supsifatea@nddieve novenent of the die

and the substrate at the solder bunp / pad connection

VioeuB] t hén BlownlREtBEds! df hking saintcdfthattor)chippaenses, t he

resul't is that d,u;%{%g t he n'?er-f,i [ proceis, there
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of sem co ctor, c ackage, a s trate panel.is
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chi ps v, he ed.at,.the sa i t .

ABrpditer B8 sferehs e dis FRRER FMBeardr B ar ger

suhsig mbenpmnef thadid andposubstrate @bthieisner oumg spadbe

si ngul at e l,. €..Separate [ nt.0 ' L ndi.vipdpal
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cduripg theningef-ir prozdss,i thére nsaymot be duftitient soppgosiot thea

si ngl strate.panel will increase the

a gg‘éﬁ%ﬁ#%&#&%ﬁ 0l enrs of handling and processi ng.

Additionally, the overall size of the substrate panel
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Accordingly, an inproved packagi ng process. far
SoiGSOReRIRT BiSe [ropwonenis far R §PRSHERYP ARGt tRi n

CRhf thhe O 1810RPSUbSHAB aASIE After onfiRBEAMBLINGAEVAR¥r OF
THE IN\?ENTI (]gl [ 0013] k?cor di %g to one afpérgg of thcra

i sybeirate eanel ARG EOMRONSPIEFORBHALO AN RSS! &ging a

Fge#ér%té'd Wit OuBBIBT NI s sthicaTiupor eFTPadkag&g: provi di ng
aATI 060017 substrate panel having a first coefficient

ernpl expansi.on (CTE) ; vi di . rier | ng
Joatondueiert REEnP el bR teRicchiad o g
thsingle batistrateepapainell ineredsé the af@emestioned pfablests atnd
S1'%(r:18I[|1ndg a%ldep\{gée%gng. Additionally, the overall size of the substrate panel
can increase the stresses, at least in certain parts of the panel, during

handling and processing.

[0012]  Accordingly, an improved packaging process for semiconductor

chips, particularly those having thin core or coreless substrates, is desirable.

SUMMARY OF THE INVENTION

[0013]  According to one aspect of the invention there is provided a method

of packaging a plurality of semiconductor chips comprising: providing a



tenperatures respectively; nounting the substrate

panel at about the first elevated tenperature to the
wa@a008iogmes t he carrier being at the second el evetBUS2007/077115

tenperature, to provide a connection between the

carrier and the substrate panel; and cooling ”li

carrier and the substrate panel fromthe first Repor7

second el evated tenperatures thereby putting the

S Yhsra R fanBARRIng Y&t Jo@i‘ﬂénbﬁ’t"bf [ éxS@r%‘ionc(@QE

direction. [0014] Accordi to anot her aspect of the

i ﬁwmrw(ﬁwcevmrf@vmg ar?ﬁ@ﬁﬂdcfe& @awﬁﬂ%ééhaé‘fth‘bgékﬁljﬁng a

p|hH£tﬁJg'tﬁé/sélfstr§t%rﬂaﬁQ%qH%é)éarr?é?'td’fn@%@e‘ébrﬂﬂele@ié&/ i di ng
a substrate panel; supporting the substrate panel wth

a leansatuiep .r%qppg;tw.e[ygqnauwg rth%wbﬁ%tﬁwpsé?i @habput Hie first

S @Irés&t@ate&nﬁé@éte&e to @Tefda)(rid? Qhacérhérfﬁe%eét tm&bnd Blevd16d

substrate n en the stiffener panel is heated to
S et BUMDUG o BTSSR Rr HevesnIng FAInG ARdtPe Pabelsaite,

l §ar|itﬂadrﬂd:oblﬂwgah§eé‘rﬂékcbrﬁhl@é/éﬁb%dat’é%a'ﬁém@hﬂhsfrsﬁiuﬁdl t hat

t he ng trate ane

- AP ST pRp e s ISRt erhe SihelERDabP G R on
comwsta@arqahwallty of dies to the substrate panel;

and under-filli ng the plurality of dies with the
0015
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prethoded packaethb ecbltmal:tpafdeagpqnguqormhmmmmymgf providing a
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Icrent o er ma ansi on
( camHpr, frqon bwe@ﬂw@e aubstiatef panel: affiaing i stbensr panal ¢p the
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ess an t rrst CIE affixing
t tesnperateeand thexsubelrate panelés hagtestte arseconshlevaigten t he

S{dnidePil6re, NRAGhatl % Sostatb lpér%n lsedo%)(@ﬁ@djbétﬁgaﬂ'h@'bﬂfn‘ér and
t he substrate panel 1s at second el evat ed

t andiestitiener pewmwtmmenwe@maar EOIRRENT Bplyralityof dies
Std tht etraRaRRk); Eﬁ@m.aelaﬁn.ﬁ@%rb%rawoffd.ésshnrﬁhe\éme%r

enperat ures respectively, to place the substrate
pamq' affixed lorlag sHpsirated@neleast one direction; and
singul ating the substrate panel and the stlffener
ppooab] | NaoRling tufaabthbiyaspbcie tedoveation heredb povidad kages.
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panel having a second CTE that is less than the first CTE; affixing the stiffener
panel to the substrate panel when the stiffener panel is at a first elevated
temperature and the substrate panel is at a second elevated temperature;
cooling the substrate panel and the stiffener panel from the second and first
elevated temperatures respectively, to place the substrate panel in tension in
at least one direction; and singulating the substrate panel and the stiffener

panel into a plurality of semiconductor chip packages.

[0016] Other aspects and features of the present invention will become
apparent to those of ordinary skill in the art upon review of the following



acconpanyi ng figures. BRI EF DESCRI PTI ON OF THE
DRAW NGS [0017] In the figures which illustrate by way
woboosnzryss e only, enbodi nents of the present |iPEBOB00T)77115
[0018] FIG 1 is a plan view of an exanple of a
sem conductor chip package with a thin core that can
be nmade using the nethods and appar at us exerrpl’%\Tll 0of
enbodi ments of the present invention; [0019] FIG 2 is
. igs 2 . ¥ ge
R N S e RS
Fcgomparping figeres] 0021] FIG 4a. is a flow di agram of
steps of a process for naking a seniconductor chip
package with a thin core or coreless substrate, in
manners exenpl ary of enbodi nments of the present
i nvent, Ly [ l.ow di agram of steps
of anbgﬁbe?%ggéﬁi&"g@e%stﬁ?%th{“% a sem conduct or
chi p package with a thin core or corel ess substrate,
i[ﬁofﬁinné"r hedigwapwaich ilystrainby wieneheample ey eprbedismants

| b Qm inkORA] FIG S5 is a plan view of a carrier,
substrate panel and stiffener panel, with the

i I l. i t: [0024] FILGS. 6a-d
bl Bl B0 S vy BT Sl s fdetouayp 5, O
| galckefervilth @ini dorél®bbddn tehea de’lis@fgqg@tﬁ%ﬂ'todt ' @an@é?@r?gg 22{
a carriler. 1ntqQq an. o nitn InNn. a S Strate anel ;
exemplany & embodiients A e raeent DUERIOBnal view sim lar fo

FIG 8, of the carrier, substrate panel, stiffener
d80l) aRtG.@s edotdm ipkatvieypefdbelisemicoranRe] chiy cackdge of a
ql§s§ sectional viewat 8-8 in FIG 5 of the carrier,
with'a substrate panel and stiffener panel nounted on
the carrier; andATI 06_0017_[0027%]_ FIG 9 is a plan view
dP0290] s Filfen3de agrasa peetiondlyiaudt Thind'Batkage t hat
includes a die, substrate, and stiffener ring.

D024 L EPICOHICRIaRbIMAbdraro 284teps &% pricesad farmoakihg a

il fli hi.p bal | id -
SRR B R 2l B BRI, ,
paarioacpeexkoplannofl entbegiments of the present invention; '

[0022] FIG. 4b. is a flow diagram of steps of an alternate process for
making a semiconductor chip package with a thin core or coreless substrate,

in manners exemplary of embodiments of the present invention;

[0023] FIG. 5 is a plan view of a carrier, substrate panel and stiffener

panel, with the stiffener panel only shown in part;

[0024] FIGS. 6a-d are enlarged schematic plan views at 6 in Fig. 5,
illustrating in detail the interconnection of a pin-of a carrier into an opening in a

substrate panel;

[0025] FIG. 7 is an exploded cross sectional view similar to FIG. 8, of the

carrier, substrate panel, stiffener panel and optional heat spreader;

[0026] FIG. 8 is a cross sectional view at 8-8 in FIG. 5 of the carrier, with a

substrate panel and sliffener panel mounted on the carrier; and



a substrate 120 that has an upper die side surface

120a and a | ower device attach surface 120b. Substrate
woraysioznees a thin core 121. Thin core 121 nmay beCTEHS®07/077115

fromany suitable material known to persons skilled in

the art, including a suitable polyimde resin,

pol yi mi de alloys, non-alloy polyner such as BTAEYSEYY,

metal conposites, ceranmic, ceramic or glass

it Ma ' ; S l e
CRARFI®, 18,0 Wa BTl AR Samcifa R S8 3R
sthetincludesr die, Bibsteate.andztiffengyrittave a depth in the
range of about 700 mmto about 900 nm Core 121 nmay be

a thin core substrate thin core 121 may have a
thi ckness of about 0.1 to 0.5 nm and nmay be in the

appr o B RESERP UGN substrates, the core |

thickness will be greater or Iess than these ranges,
and in other substrates, no core at all may be

d 0}
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bge mae'@frsﬁ%ﬂ}, *s!?ﬂdBlé rﬁé(t%ﬁaqi kﬁéw&fb%@ion@%lléﬂia)ﬂ tod §©

i ncl ionhal dielectric ers that may be
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ot a

ave a thickness, on each surface of thin core
s%JF‘f‘%(cCé’"’PQthsn"'tW@rlsﬂﬁ’*@ée BRterials A cseRipatiens AMesTaiBout
25 mMmmin typical thickness. [0031] In a coreless
S[0029)r atAs, shblve imBICL B; ¢caeri 2rhinay ha\;ees de;(tlm imeths engemf t he

e £y 3y ok o w386 o B hin2Ble b e
oéorlaggumaiaevqmnhlqkﬁ%af abouj@m ?ocgﬁjmlm and diag be‘mtge
:T%ggg%g 232%86 é%%o(?‘iw . a!?\tlvfll ﬁoﬁe&@sﬁg Hr%[: S{eﬁ ﬂ%t sUcHeS

He upper sur
ssibstratas, ehaéme thicknass will\be gteater oo feks g‘wnamesenamgusoarghn

iﬁhgfgﬁ% s\/ﬁ %tl O'Eoraer%qaﬁ‘H ?%QQ;%‘ egf t he solder balls on

orrespon ng “pa s on the die side
surface 121a of substrate 121, with techni ques known
t [9080)0s Casr 121 Bap #muRAgeSide purface 121a and lower side surface

121b. Core 121 may have bonded or otherwise attached on one or both
surfaces 121a, 121b, one or more electrically conductive layers 123 which
typically are made of multi-laminate material or materials. Multi-laminate
layers 123 may be made from thin layers of copper and may also include
additional dielectric layers that may be formed or placed on top of the copper
layers. In a thin core substrate, multi-laminate layers 123 may in total have a
thickness, on each surface of thin core surface 121 in the range of from about
10 um to about 25 um in typical thickness.

[0031] In a coreless substrate, the multi-laminate layers (one set on the die
side, the other set on the solder ball side) may have a total combined



[0033] As further shown in FIG 2, a grid array of

sol der balls 115 on the | ower side surface 120b of
wganipsieamse 120, may el ectrically interconnect PErKsme7/077115

100 to other devices, in use, in manners known to

persons skilled in the art. [0034] To pronote %@

rigidity of package 100, a stiffener ring 111 %?70017

further be secured to substrate 120, such as being

h&kﬁ@glrﬁhé%ﬁégﬁ&u{m%bst rate with a suitable

hesive provided in a Iayer betmeen natlng surfaces.

extengs alcg gb& | her%/n ubstrate 120.
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2 and 3, stiffener ri hed on. t he , di
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o Bee ARSI, Blblachinidh i ¥ b Bl R

ahuaﬂnunl etc. Various configurations of stiffener
rings 111 can al so be enployed, as is known to those
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primarily used to pronote rigidity of
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AR b bikePddvitel! iFse, in ABANGH KGN t%'p%?son@ Ekilled in
a ternatively, be provided. Heat spreader 135 may, for

gRanafl e, be forned as a piece of flat, rigid,
thermal |y conductive netal, such as ni ckel plated
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aawatdﬂ@amzmwmbsﬂ'amﬂzmway fromthe die 170. As an
alternative, a heat spreader may be integrally formed
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111 so that one structure or pr onot es r|g|d|ty
ah@seoﬁkélsérnsthﬁgrtwp&tdmg[mﬁs S\mmértm smdﬁ 51FR%, and
aeobherBSimRRAK 8&eVvhfous|chbhijurAibRglef dtiféner rings 111 can also

be employed, as is known to those skilled in the art.

[0036] In addition to stiffener ring 111 that is primarily used to promote
rigidity of package 100, a separate heat spreader 135 (shown only in broken
lines in FIGS. 1 and 3) may also, or alternatively, be provided. Heat
spreader 135 may, for example, be formed as a piece of flat, rigid, thermally
conductive metal, such as nickel plated copper and be about 0.5 mm to about
0.7 mm in thickness. Heat spreader 135 may be secured to become part of
package 100 by use of a thermally conductive adhesive layer to affix surfaces
of the heat spreader to mating surfaces of stiffener ring 111, in @ manner
known to persons skilled in the art. Heat spreader 135 may add additional



nmet hods and apparatuses of the present invention may

be used in manufacturing other sem conductor chip
w@aokagmss i ncluding Flip Chip Pin Gid Array pecRagme7nriiis

wi re bond packages, other array application with or

wi t hout BGA balls and ot her types of packages

i ncorporating thin core or corel ess substrates?Tf48'3]

I\/Et hods of packagi ng a sem conductor chip with a
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sdreléémstrqnamel refers to an el ongated piece of
material which is suitable, once singulated, to
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provid heat spreader for each of a plurality of
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overview, a nmethod of form ng a sem conductor chip
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seaoa %1e packages each having the form of package 100.
of exanple only,

[0040] In this document: the term “substrate panel” refers to an elongated

- relatively flat and thin piece of material which is suitable, once singulated, to
provide a substrate for each of a plurality of semiconductor chip packages; the
term "stiffener panel” refers to an elongated piece of material which is
suitable, once singulated, to provide a stiffener for each of a plurality of
semiconductor chip packages; and the term “heat spreader panel” refers to an
elongated piece of material which is suitable, once singulated, to provide a
heat spreader for each of a plurality of semiconductor chip packages.

[0041] In general overview, a method of forming a semiconductor chip
package such as for example, package 100 may use a carrier 300 to which



substrate panel 125 may have di nensions of a width and

| ength selected in the range of about 16 cmto about
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supported by a carrier 300, and prior to singulation

conponents (not shown in FIG 7) for a nultipl

packages |i ke package 100 may be nounted to t '060017

substrate panel 125 with a reduced risk of conprom se
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structural strength. [0047] SpeC| fically, with
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125 is supported on carrier 300.

[0045]  As will be described in detail hereinafter, through choice of
materials having suitable coefficients of thermal expansion (CTEs), the
substrate panel 125 may be placed into tension in one or both longitudinal
and transverse directions relative to stiffener panel 110 and/or to carrier 300.
As an aside, it should be noted that the CTE of a particular component may
not be consistent throughout, such as for example, if the component is not
made uniformly throughout from the same material. However, in this
document, when a "CTE" is referred to in relation to a component, this may be

taken to mean the average CTE of that component.



may be attached to support carrier 300. This step may

be carried out at an el evated tenperature, such as for
wexaspb®es n the range of about 60 to about 80 PETmUSES7/077115

Cel sius and which may be about 60 degrees celsius. The

heating of both carrier 300 and substrate panel_ 125

may be carried out using a heated mounting bl 8% an

automati c nounting and substrate panel 125 may be
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beicemerredmmrsebdatapénel $2%@es@B0 may i nvol ve the use of
epoxy or other thernosetting plastics or adhesives,
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?r ees cel sius. [0050] The heati ng
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e ui Emsnt wi t h heat edATI 06001 envi ronnment or heating
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&R)We)&eﬁ s pRY¥sded Mdyerostrebeeiicienaivating bOvarp dlisstratehe
subst rate panel 125, prior to joining the together

iRRePIdas equi pment with heated bl ock and

[0049] In step 220, which may occur prior to attaching dies 170 (FIG. 4B)
or after attaching dies 170 (FIG. 4A), stiffener panel 110 may be attached to
the upper surface of substrate panel 125. As described below in more detail,
step 220 may involve the use of epoxy or other thermosetting plastics or
adhesives, and thus occur at one or more elevated temperalures such as

about 160 degrees celsius.

[0050] The heating of carrier 300, substrate panel 125 and stiffener panel
110 may be carried out using automatic loading equipment with heating
blocks or heated ambient and the stiffener panel 110 may be placed onto the

upper surface of carrier 300 using automatic loading equipment with heated
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pressure application to cure the glue at high

tenperature at about 150C. [0051] Optionally, in step
WwWQ@2wg/obmes spreader panel 150 providing heat sSpCERESENF077115

for a plurality of substrates 120 may be al so added to

substrate panel 125. Steps 210, 220, and 225 nmay occur

in that sequence, take place together, parti al |A]060017

over | apped, or take place in any other sequence.
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[0053] In step 242, "under-filling" as referred to
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{ he
P H4elnst Hrlely BLERob&R phBKe BBeE P Sihe? BhadeRod"® | o,
to the d|e under fill process 242. Carrier 300 may
pl@RB2le Eupten 230A P Qf.da%s 78 may heAtieghes tsanbstrai%

dykhdl g 285 heydiagl rthéb&lbé dEi d&ﬁ%fér Bived ltrobidteth
cgse Wt h Yd# ?d kerrbfgcme neot%h(l) ! éﬂ A,t r\?h%}ftee

stap?"f'@h@’rheﬁb‘ﬁ'&l a 1eﬂ9w|f@naqettaetnw 'ﬂtP"sq}Bg‘PP@G\éefp'ar\'éﬁ 125
atdRfe df BEod 280 ﬁiéﬁéﬁhﬁ%’ﬁeg%&%@g% Bnd %@%@&Saéomb ut

prior to the under-fill process in step 2

cHP9ERY C8BES-wi | | provide sufficient rigidity to
substrate panel 125, such that the connection between
t pe05a) eslnk?éb and wdesfingt as na&zneld td Réremagndahichemagver | y

str a ect gd du t he ttachrre . of the
< 1T e e, B R i T sPraRRG ot ot
opmeessed, mey be p@OIABY inl anmamicn @swr ioktikodetukille® irhthel artof
FIGS. 4A and 4B, when the under fi Il process takes

PYGUSS) | NoShRRieAA? ncifazinh a8t BARRLr phel 119 aﬁet@gggengg .

t ween ener ane carrier
oPe RRATIEH oWy t@@?tboqsaﬁ%q'qsed frb?%’éE'QaﬁAtfmé RIG 8. Paifgto

| ke Sitier-Al s@céﬁﬁmctdawmo@fna§ BRideufticient rigidity for
panel ATI 060017 125. [0056] During under-fill "process

opub:,sltr@?g pangl 12(§ét‘uppg3p1e3@ger—fgllms tTpgtl%p?fgﬁéq:rly the.case with
methods like the method of FIG. 4A, where stiffener pane! 110 is attached to

substrate panel 125 after the die attachment procedure in step 230, but prior
to the under-fill process in step 242. The carrier 300 will provide sufficient
rigidity to substrate panel 125, such that the connection between the dies 170
and substrate panel 125 may not be overly stressed and deflected during the
attachment of the stiffener panel, even though under-filling has not occurred
yet.

[0055] In methods like the methods of FIGS. 4A and 4B, when the under-
fill process takes place in step 242, substrate panel 125 is sandwiched
between both stiffener panel 110 and carrier 300, both of which may exert
tensile forces on the upper and lower surfaces respectively of substrate panel
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125 and stiffener panel 110 may be heated to in the

range of about 100 to about 120 degrees celsius to
wa@bkdosmedbe under-fill material, which my be aPCEpPS297/077115

to mgrate into position and then cure, bonding

together the dies and the substrate. [0057] Aft %

242, substrate panel 125 nay be renoved from cpgﬁ’ﬁ?oé

300, which may be performed at an el evat ed

teBperature(s). The tenperature(s) nmay be about the

sane at whi ch the substrate panel 125 was initially

t 300 t 200.
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bs rf %% fh?@?tlmtr%?espa %ppz%%l b%h&?b%r%/()ég)t@ém:sz
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' I
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[0060] Finally, in step 260, substrate panel 125 may be singulated (ie.

divided up) and separated into a plurality of separate packages 100. This can
be effected by cutting the combined substrate panel 125 and stiffener panel
110 with a saw, laser cutting device, or similar device.

[0061] Conveniently, carrier 300 provides support as passive components
and die 170 are attached to substrate panel 125.

[0062] FIGS. 5, 6 and 7 further illustrate use of carrier 300. Carrier 300
may be a continuous sheet or plate made of a material or materials having a

rectangular solid profile cross section in both longitudinal and transverse
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plurality of sem conductor chip packages, |ike package

100. [0063] Exanple suitable materials for carrier 300
WO p@Boem6s | ber gl ass based or type products sucPCEBESIRA)77115

and other suitable materials or conbinations of

materials. Carrier 300 can be of any suitable

t hi ckness. As carrier 300 does not becone partATg’i50017

package 100, can have an arbitrary but suitable
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support the | ower surface 125b of substrate panel 125.
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robots, conveyor
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ORI FAIRTS aterResible %ﬁarﬁ%%ﬂ%%og'at%qve%%Jeaa%&sua%t ey
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offeng? pedosp pr S B bt SREHaRARA 02 1 ng ¥
Iine Specifically, carrier 300 v
[0065]  An upper surface 300a of carrier 300 may be planar and thus

provide a flat base upon which to support the lower surface 125b of substrate
panel 125.

[0066] Conveniently, carrier 300 may provide support that allows panel
125 to be moved through a semiconductor package manufacturing line.
Carrier 300 may be moved along a path by any combination of robots,
conveyors and the like. The handling of components that are mounted to
substrate panel 125 may be performed by robots.

[0067] Carrier 300 may be moved through the package assembly
procedure as described below in one or more orientations. For example,
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may be noved by one or nore novenent devices so that

the substrate panel 125 can be nounted thereto.
weesieate 125 nmay be appropriately aligned anBcTosmdr/077115

toward and relative to the upper surface of carrier

300 so that a | ower surface 125b of substrate Q&nel

125 may lie flat on upper surface 300a of carri 6%

In other enbodi nents, carrier 300 may al so or
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connegtl on mechani f?ra?h m: ude cl anps. [0069] However,

t FOVE Loacds 1hg SubRl y allow for some amount of
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s 068} at €o penoaiplisioBopdratignreerd ohsartidr 800 and sulisdrate panel
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t h@mr 389 raydednsefted Yo cdreasporgling siefe whichhmgnbe ude t o
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i s nade. FOr exa rier 30 from
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have a about ppm [0071] The materia
c By miay of egmpimenly wther épmecmmechﬁm@mwlm dgmersen so

that their respective CTEs have a ratio of the carrier

Clodedbp tHewsdet tfieamhenidn @fllecﬁa'lﬁsrﬁ ahgﬁlfdrisefr/e%?ﬂdcuﬁgﬁetr

rati o he ran about 0 abou
1“1”51"86?91‘2”%@ Wﬁi"&\al dnga %g’ecsh' el BN 14 t he
Cegasoey th&twill f)eﬂed’cruﬁ‘é'&éreéﬂda is substantially equal to
one and thus will in the operating tenperatures

ngﬁgt?ﬁﬁ BRA LA m%ga;g%eﬁrﬁgmowg%&mm to
coe icient of thermal expansion (CTE) that is close in magnitude to the CTE
of the material from which stiffener panel 110 is made. For example, carrier
300 made from FR4 and may have a CTE in the range of about 14 -16 ppm,
whereas stiffener panel 110 made from carbon steel may have a CTE of

about 14 ppm.

[0071]  The material of carrier 300 and stiffener panel 110 may be chosen
s0 that their respective CTEs have a ratio of the carrier CTE to the stiffener
panel CTE (the “Carrier/Stiffener CTE ratio”) that is in the range of about 1.0
to about 1.1

[0072] The materials may be chosen such that the Carrier/Stiffener CTE
ratio is substantially equal to one and thus will in the operating temperatures
contract and expand the same amount when subject to changes in

14



[0073] Substrate panel 125 may be made of a nmateri al
that has a CTE in the range of about 15 ppmto about
wdaZooppeiobei ng chosen so that it is significantP@r/us2007/077115

greater than the CTE of carrier 300 and / or stiffener
panel 110. [0074] Substrate panel 125 and carrjer 300
may be chosen so that their respective CTES h 1

ratio of the substrate CTE to the carrier CTE (the

" e/Carrier CTE ratio") that is in the range of
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demrdl] er SB@@ra&m@h@Ubﬁ greftcarrpafed mde Se vbgseocodinat sheairpl y

?p%{: tlrv\%:(ﬁé cGor room&}tﬁé;%(?g {errperaa':ﬁ'{rﬂ?egd;r "(hse
t“éutmtria@/@amereCTEsrwq"é thadistim éwepmgetofoahonm tfahouhs 1122 on
carrier 300 in apertures 124 of substrate panel 125,

t[bWS] engﬁ&@ra&%l M5 hAC®Ss B8 molfted W& ia300 msﬁ 125
at apertures 4, and due to the tendency of the
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conf |%urat|on of he apertures | NS t he
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I B FlithirR6 bh@AGld (rﬁt@ﬁ&orasnwobmlgoa@biraedBmﬁédoys@exalate
transversely A and

0076] Wth referenc
BBAD 125 o Dbl ISP, A AU oS (EIecHES (AR cambiTtan B
raaat%!yrmunbb@g aRfbfent lefiperdiurt €ITAik itehilé Rreab ate ﬁitﬁe panel
can see
Feslip RS s 2 oo cAeion a0} Eran el A pBa e ok 425,
Wehgég%l’)mea@drfaﬁ& bf Bk sBfrasy ganet 125 a&\aaénades 124, and
era ur.es

12
558 b8 eReBitg TR B pBnd BB Rrpuetien B Abfra A asester
@omunitban corie I0aDepandingupod @i configuretigag dhesaperacs

HQE%p%ﬁm%%ﬁf‘ﬁ%ﬂe&snﬁ&r@#@ 1% Faté‘ﬁ%erfe‘i &t %gbgg%? shown

orce exe rate
peone HirecB6@s (sagh gakoth egituletly atucbtrqmmeybelst)ZSa into
tension. It will be noted, that should the carrier 300

Weﬁ ubgfith 2drereRedR! Flé§59A Qﬁ‘d 6834 Cfiﬁ 1§§1§\é9sh5\k}ﬁ‘ in FIG. 6B

enper at ures associ at ed B, substrate panel
1"2%5“%"?!9 RRaSldneusting P%%‘H’/‘ "I‘ r‘ilfttloé g pibsiralp pepeldesang
R&H BE Sed¥ iR FIG.AB, Pin 1228 RAIPGERELIPEDBAgh the aperture 124a
when substrate panel 125a and carrier 300 are at elevated temperatures.
When substrate panel 125a and carrier 300 cool, substrate panel 125a which
may wish to contract more than carrier 300, may engage surface portion 224a
on the interior of aperture 124a as shown in FIG. 6a. Thus, the force F
exerted on substrate panel 125a may pul the substrate panel 125a into
tension. It will be noted, that should the carrier 300 and substrate panel 125a
be heated above the temperatures associated with FIG. 6B, substrate panel
125a will have relatively little ability to expand before pin 122a will engage
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opposite surface portion 225a, which may put the

substrate panel 125a into conpression, which is
waeaesetmebl e and may result in warping and / OPCT/US2007/077115

buckling of substrate panel 125. [0077] Wth reference

to FIGS. 6C and 6D, a pin 122b that may be like pin

122a, is shown in FIG 6B in a substrate panel ATI060017

nounting position in relation to substrate panel 125b.

, ' h
e P P8 50gh 250 VA 1 e s B oo
pacpm;bre&szcﬁb which is:mdesreablaw mmp@suluwevamn@amworw@ckling
{;gdbgt\‘gtgganjélfl%ﬁ ently than aperture 124a. \Wen the

trate pane 125b and carrler 300 cool, the
substrate panel 125 wh nay wish to contract nor e
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Thus, the force F exerted on substrat ?Pganel 25b wi |

peibsirale Panei2PBy B GamBE 586y IePith §323nill e regeived fgough
n{hb%(éert@rb abas bmﬂgdxdahﬁié@fahé s strate Qanard 256 BAE Eatier Jpanel

5b b ted ab t . t th
Hroeruge 128 mey pa b guied Siresully aprperug a2ee) Qerde

r aubstrate paKelaizdb bgg easrﬁezmug cbai? theWubstrate garge 3 12ppnish iy
ortion an t.hus nmm VOl ut
SHsb i G RmP visahe pte i Rirese B RuiraZebdning.
oihh;abrb @f@p@h@unaub anshmtn ipFOGrBCs | Trrus mad?rle@e m&eT@ﬁomr e
0 et tion . ed. |

Pe &Rl g Batel 1288 Wil s bbrsubgifis RETH ntd ¥nsion- ot WiBerioied) o
[ thlaugtoutaittleealcarnerl%ogsand 4absinate p(tim,et ‘Eﬂ‘ﬁtbdre tealesitabavetheanel

b 300
RoRBt R BRI o A S B, i 300
t wmselpfomtusmxpm sefompnerZatvtuaerigade pppdsite seddost r at e

PBfdn 2. alls AL 40 BRinG QIBIHRTSe ko o SUT{ ace

conponen vi ces such as
r esnpessicg),. capacitors, or |nductors The conponents
may al so include active devices such as discrete

t g St\ﬁb’n%ué/‘@tﬁéﬁcdﬂﬁqilrétﬁ% ef {:r%frus?od%aefrki'a%k@r%s are
appl 1'cati on he attachnent of surface nount

c%?ﬁ@f?éﬁ%h'ﬁt‘? e f‘t"t?"‘?"t?étyé{%sa@ﬁﬁm'eéf 6¢ ged €4 f f ener

panel 110 and possibly a separate heat spreader panel
1[007%iny Returaity agéiagetesnetidus ilastated bl Bgs Wasind ab,eaftenp

%be]sgglg pﬁgﬁ a\g% ﬁg? b%en%tng@éqgto R n%atrrpgr gt &Wéﬁ% may be
moved with substrate panel 125 so that various types of components may be
attached to the substrate panel 125. Such additional components may be
surface mount components, which may be passive devices such as resistors,
capacitors, or inductors. The components may also include active devices

such as discrete transistors where desirable for a particular application.

[0080] The attachment of surface mount components prior to the
attachment of the stiffener panel 110 and possibly a separate heat spreader
panel 110 may be advantageous. The available substrate top surface area
125a available for the attachment of surface mount devices may be increased

and may provide increased flexibility in the design of the stiffener ring

16



and may provide increased flexibility in the design of
the stiffener ringATI 06001 7 assenbly 10. The carrier

waodsoexepr ovi de sufficient rigidity to over cOPET/UR®0O7/077115

di sadvantages of a thin core or corel ess substrate and
allow for the attachnment of the surface nount tper
conponents prior to the attachnment of the stifq‘qioﬁ(gm
panel 110. Conponents can be nounted to substrate

%@&hm}% FHe dRFRY 368 a9 rmrb%@wcfeﬁfnmy% Blcdréirages

. Techni ques and equi pment known t hose skill ed
.qnsqdmnt@sqs anhip gorgHe gore S%aqugra*@lﬁn%ﬁ% fEShonent
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HP5it6 Frowa@ cOPb kRNt R ﬁﬁmﬁl@%cl@geQWQ rm@mbuwarfdor
exanpl e of about 240-260 de ceI |us After
SSHPTBhnHR o SRSB4 € heoed 4 SHpPpaY e
rea,mdném rmd‘uufrtgh EHedd rr@qassaﬁ\gple[b@@gaéraleﬂ dukieg thet hoﬁ of

Sti an e attache t he
pising prepetsc e burBB L petd et B a85drBPe o es
XiéQgrerE @eldiut asteer. duking tH:&gme?h\g)d-oEesg .at dasmpdretusd fof f ener
pan 0, ma ttached after the dies 170 are

rgeﬁé)éab%éég%@ﬂggrg?ﬁ ?‘i’ Uher panel 110 may be

configured to provide for multiple stiffener rings
10081] whiABer eeapobentantjuatiegis complejse carret 300 rody kexmhvesk
thr%RfLé% ?Aée&éf f substrates 120. Stiffener panel 110

not prow e for a plurality of stiffener rings, as
ot her stiffener confl st&l ons can be e
f

! ed.
TR0 1 ol yretiost ey Aoy et ppa 18 bl eradehciaies
flxﬁ@éwubﬁb%é }’%S%fof%ﬁmﬁagd Sangf 1022)5f8r%ftﬁés talefe ?vb drebﬁta%ﬁéd xad to
e substrate [ r_pan
Bg mMEod Fg- fadt am@w aarteg %ﬁf b it Eeia%% i ?Jﬁ% J"sta
Gire sttdapbg.at e panel 125 by net hods and usi ng equi prent
known to those skilled in the art. For exanple,

Jhisedcr She B et S s e b e B M oude oy RS,
AB&&@Thh’g(st 1, 8HisH rayheadageNde paranetSiaieath i

glg&lt)ﬁ&’ suGQt &0y2p, Sﬁﬁéfﬁpgé M?Mgfﬁgcr elr‘érélré Pfu%%&ﬁs

e sur aces are d t og

of sliffesier rmppamthwrcstlﬁ@ner retfispraonfetanbeeremeyedubst r at e
RRRbNAKOinstEEd B EdMposite stiffener panel, a plurality of separate

stiffeners could be affixed to the substrate panel 125.

[0084]  Stiffener panel 110 may be affixed directly to upper surface portions
125a of substrate panel 125 by methods and using equipment known to those
skilled in the art. For example, stiffener panel 110 and substrate panel 125
may be subjected to heat when an epoxy (such as for example ABLESTIK™
8700K made by National Starch and Chemical Company) is applied between
mating surfaces, and the surfaces are pressed together. Carrier 300 may
provide support to stiffener panel 110 and substrate panel 125 during the
mounting of stiffener panel 110 to substrate panel 125.

[0085] As illustrated in FIG. 5, stiffener panel 110 may be formed as a
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nmounting of stiffener panel 110 to substrate pane

125. [0085] As illustrated in FIG 5, stiffener pane
walesoepedbe fornmed as aATlI 060017 sheet havi ng BEEUS20B6877115

118 t hrough which dies 170 can be received so as to be

attached to the substrate, as described hereafter.

Stiffener panel 110 is provided with | ongi t udifffeo017

spaced slots 116a, transverse slots 116b, and corner
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in a conposite formof a stiffener panel 110,

d@ﬁ‘éﬁdﬂttﬁﬂ‘%’ﬁot“’r?eseﬁaiaﬁefd&ﬁ'ffﬁﬁ‘e'&ﬂ%? 1H:R9 igahowRfif dl ess of
tduiash BiFigagticul ars of the stiffener elenent, it
may be desirable to mnlmze the material of the
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qgés{?%Hrw%?]ogjgh&%ﬁéh%gég%a%eg%&ilg‘gt {%P &t ﬁ%lug%# rate pf’;\(r)lel
kuBngisidgdatpmge t he apertures 134 of the stiffener
panel 110. [0088] Apertures 134 of the stiffener panel

St fvgr eAﬁ&QN@ht%Ht@@ﬁér)bahéQ%%ﬁﬁcEFri@F'B(ﬁi 4iteh psn.eme{) the
I

ener panel 10 to maxi m ze the usabl e area

he
afbrsupstee R%Q?' ,1%5 Y b§t5I°F?'éﬂ@Pe%%%’lg”i‘ﬂ@pﬁwéfeﬁP%Pfded
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[0088] Apertures 134 of the stiffener panel 110 are shown slightly
recessed from either end of the stiffener panel 110 to maximize the usable
area. Other apertures 134 in the stiffener pane! 110 are provided along the
edges of the stiffener panel as depicted in FIG. 5. Alternative arrangements
of apertures as part of stiffener panel 110 can be employed; provided the
arrangement provides a sufficient mechanical connection for the particular

application.

[0089]  Stiffener panel 110 can be mounted to the substrate panel 125
using known equipment such as a automatic glue dispense and placement

machine that may be.commercially available. A layer of a suitable epoxy or
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[0089] Stiffener panel 110 can be nounted to the

substrate panel 125 using known equi pnent such as a
wa@oiosedss gl ue di spense and pl acement machi nePCTYEB2001Y77115

be conmmercially available. A layer of a suitable epoxy

or ATI 060017 ot her thernosetting plastic can be ag(%)l ied

between the two surfaces (typically initially £8

mating surface of the stlffener panel 110) to effect a
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tenperature such as in the range of about 150 to 170

whi ch b
CHeff s Sttepeiiinel DibaptiSeafieh 8 hurkieset sira 12 e
125bsltfaye gameiet %e@harb@gtf??avb beabdtted Ibe;n%;zgstzﬁl evat ed
t t I )
| PR A i 28 iR s o pkg! 1o ERTD RobePS petrl. 140
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' . 91], Th

o S s L bERBea B Sl oA ARG B bbby e
125rwvelfsesiuwtonat Ehepeaosing quarrreayoma substfagepang! M #ndan
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er sult esi ve. “Once an epoxy r
alﬂa kelatively cod mpnsm bembienttergperaie.- 200 degr ees Cel si us)
it my cure and forma pernmanent bond between the

Loobﬁpnerherwﬁa |bet1«ﬂa@n mtiﬁumtp@aéia 1Dane knels%ﬁacé VAR

Xy chosen to
s Emene 128 e Pl WP 2n PaSInEHTES SRt SRRl | v
vwﬂekmfyé]gt%ngwa%wtor eihkf Mab@'&ehmtdr%b%n@?@r ﬂleabhean@
e St ener nate contro
| Betna EneLralsen ' 6e 20d peq iR Loy phrand 1om o
S péatanattdopabetwed e stfférder baitidl H €0 and mbstraq@mhelhesng
provi ded by the epoxy material. [0093] The conbination

°§)§§£f ffﬁ@eé@mﬁ%gﬁ}%xg n%‘?&%?ﬁ\ %\Ehés‘%ﬁ tc?HQé&ﬁSJt@lreR@{he'

creates a co ane an ov
| m@rogg@é dtraatyre iyt typically wull not be controlling. The substrate

material and the stiffener material will typically control the interaction between
the stiffener panel 110 and substrate panel 125, with little or no impact being

provided by the epoxy material.

[0093] The combination of stiffener panel 110 bonded to the substrate
panel 125, creates a combined panel which has an overall increased strength
and rigidity and which per se, is better able to withstand the further package
processing steps.

[0094] A greater enhanced beneficial may be achieved in the combination
of substrate panel 125 having a given CTE, sandwiched between the stiffener
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and rigidity and which per se, is better able to

w thstand the further package processing steps. [0094]
wo@smades enhanced beneficial nmay be achi evedP¢Tusive7/077115

conbi nati on of substrate panel 125 having a given CTE,

sandw ched between the stiffener ATI 060017 panel 110

above and carrier 300 bel ow, and each havi ng CTEE%hat

are lower than the CTE of the substrate panel. This
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s e 0 nific egree
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carri sti ffener .pan n . chosen

'ﬁ’é?a e? ng’"e rwge?)tgglgl ﬁ{pnga&egga%ﬁﬂ&%%?lﬁaggg?rﬁ erR)gr
pjﬂmﬁlo ddignifidant Haptedf domptdssios udueh thet Bugkiimgeodl@ SEcur irom

rier 97] In sonme enbodi nents, stiffener

h
B%%e%lf%ah% p<§[r“e|[1q§’strate panel 125 may al so have pins

receivable in mati n? slots of the other of stiffener
H698s) 1Additenglly ihesEr B ef thasariendtq andstitensr Agne) 123 pn

gaﬂts e oq%mﬁﬁ.h b@Bo&%na\@%téemhééﬂﬁeﬁmnenpﬁroeI 110

substrat e panel may be enhanced. | 0098]
ctpttacbﬁétq the gubpdrate @pple%?éé?c"p&marq%o (FIG 7) may be
affixed on top of the stiffener panel 110. This bond
00973 S th deenedrhisuirightd) tiflerfer p&radd i €0 ensUbytrate panel 125

AT TG P Besanls e BTAIBG HP ok etstiet o sEe At
1A 8@dd lsmbstxatd;fanfemm |Actorgingiyethe uanésémwﬁe@comdmemg

n SSi ene 0 ver
Wealonsr fasn.and N SBREMN naedl 325 Ty bR £ %'fcef*hey

stlffener panel 110. In this way, the heat r eader
Jeeas] 1S0tigndly aheat spraadef pane! W’t (F1G.H3 may de d(ed on top

| PIHRS RfEA S BalE 446 EFhis bond may also be effected by a suitable
epoxy, thermosetting plastic, or other suitable adhesive. The material of the
heat.spreader may be selected so that in addition to fulfilling the function of
conducting and dissipating heat energy, the CTE is also very close in
magnitude or the same as the CTE of the stiffener panel 110. In this way, the
heat spreader panel 150 will not interfere with the desired interaction between

the stiffener panel 110 and the substrate panel 125.

[0099] In the method illustrated in FIG. 4B, once stiffener panel 110 is
attached, a plurality of integrated circuit, dies 170 may be attached to the
upper surface of subsirate panel 125. In the method of FIG. 4a, the stiffener
panel 110 is attached after dies 170 are attached.
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the stiffener panel 110 and the substrate panel 125.

[0099] In the nethod illustrated in FIG 4B, once
wa@eooBfoerees panel 110 is attached, a plurality BET/US2007/077115

integrated circuit, dies 170 may be attached to the

upper surface of substrate panel 125. In the nethod_of

FIG 4a, the stiffener panel 110 is attached attasf0!?

dies 170 are attached. ATI 06001 7 [00100] Dies 170 may

e BRI
patipode Dies 43P ataydiocexample, be speddlizad purpesoinisgmirdssor s,
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surface 125a of substrate panel 125 and electrically
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CoibR R el 175 A et oA birnititBn paolRY °
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el ectrical interconnection between the dies 170 and
t198102hbst rQnce direndl0 hepg beqromiteglagd yasipus ki REocEsping e
1 g fod bidnEkiflo lchs BYbR aieAbl iR al shaundleicap df €

Ias 1n ste , descri bed above. [00104]
SO@S@QO@‘\‘?P 9etv@ﬁ@t®lﬁﬁ%ﬁt Wtaé\d pm@bsmts PAPe!IA28¢ i f f ener
panel 110 and passive conponents attached thereto, can
bieo1e3yOVed-or Fe%;ﬂ@ﬁfd:@ﬂ?(ﬁ@@a ﬂ:;aemsmnawb réquiti&p 246.

Conse uentl arr usabl e as
sdﬂeeﬁ“ r?&é’n%ig Yen which the

carrler strlp i's elther danaged or incorporated into
t (00103 c k adhdbsequentis thef$ubsizdie pang) 129 witk a@‘&anemaﬁebﬁ 0300

i e vV,

i ok g
pasyast e!allﬂh step @#B.c Rensenyelyagariag 309 ntam@esatb;@b eﬁse and
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separat e using
damaged or mcorporated into the packaged device. The ability to reuse

carrier 300 is advantageous and may decrease variable manufacturing costs.

[00105] Carrier 300 may be physically detached by heating up the
substrate and the carrier to about 60 to 90 celsius and then separate using a

specially designed fixture or automatic machine.

[00106] Once carrier 300 has been detached, the combination of
substrate panel 110 etc. can be further processed such as for example to
provide for external device connection capability. For example, in FIGS. 4A
and 4B, in step 244, ball mount and re-flow steps to form a ball grid array, can
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specially designed fixture or automatic machi ne.
[ 00106] Once carrier 300 has been detached, the

wa@e ooobiopats on of substrate panel 110 etc. can beCT/usion®e77115
processed such as for exanple to provide for external
devi ce connection capability. For exanple, in 11(g§1 4A
and 4B, in step 244, ball nount and re-fl ow st’éb 44
forma ball grid array, canATlI 06001 7 be perfornmed.
[0 mé@idl tionally various branding / and or marking
can be applied to the substrate panel 125, dies 170,
stiffener n 110 ot nount.ed conmponent s
S0t har AR e PR PN DTS €A1 B SRR e
Whe Sudnmmkmem 25081k a7 6 Rfarer gman dﬁﬂam][btm mduihied
trade rks rade nane Q ntificati
amropgs sin dipCiage MY SHCibRpT TR eRr Ao Rave
bw@ﬂdma?ge&mk /By ®raraed ﬁec:h Mntl}ilmcmgna)ks) tregs asmes) qbroduct]
equi nt known to. those skilled.in the art..[001
SR FREn b BBEE. 1ot e R fho oilve ) naangra Rt RE
peariadoaut asing hiopesses apdedtagnerd kheehtochoxpyskdled in the art.
application. [00109] Once carrier 300 is renoved from

@ bst gsaaeg,f.g?rb%bss}?g%é%ﬁshﬁm%ere aed etnemgtoﬁw wrﬁfcuna%-

atron 1 strate panel
16hip amchml%ﬂ:ﬂ?éf@l“@wfaﬂéﬁéphcpml 110 is singul at ed.
[00110] The process of and apparatus used in

S[ogmdl at Ib C(')ho%ro@rrtéﬂ @mstr@n@wdsmms lsubdtrite pdhetd s, a{eth
an can e readi a sSOons e in e
CmRRg R SrEs & e as ol DRI E 8 T shBfirefo Banshg
stasf hmngtachedtiffeddrpanait 1 oiigislhglilsledl packaged
integrated circuit chips. Exanples of suitable

D! o HhodiRY oPhoSEBLANEYLR n S Aol Ue

saw nmacni ne an
[ i30siohs JskilDedt innhe &t anplitant heoradilyladaptat by pansenqomeh in e

%o%%gérgﬁenﬁé cmﬁéd %@tr ' 'ggnaqzs%d ahRRGr SR Horlﬁt%

to separate
sndnvnp@al Patkagedintagsated tirauit ghias. eaxafWMftsuml@ewm@rg es.

[RQ ) i @ésﬂa K385nd O 1
| FrAES)ocbr@bth h hann HaL B¢ S BAF AR 2 1oSer
pittinosstemMssubst rat e panel 125. D| e 170 is attached to
the substrate portion 125a in the aperture 118 of the

qbbfﬁqener mmng lsingdi@tion), thetsuBstpne parial €25 @rﬁtbﬂlﬂ‘eﬁ@'rﬁanélhe
1% WIITtC:)e cuta o%Bttr?ér I|en%s %Pgnelaewlt?\ISPO% !l?éa? 16%%*3%% rtg separate

the strips into separate integrated circuit chip packages.

[00142] A plan view of a singulated package 100 is illustrated in FIG. 9,
overlaid on a singulated portion of substrate panel 125. Die 170 is attached to
the substrate portion 125a in the aperture 118 of the stiffener panel 110. In
the preferred embodiment the die 170 is centered on the singulated substrate
portion 125a, for among other reasons, to provide a relatively uniform heat

distribution profile.

[00113] The design of stiffener pane! 110 may efficiently utilize the

substrate panel 125 to minimize costs and maximize the number of packaged
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portion 125a, for anong other reasons, to provide a

relatively uniformheat distribution profile. [001 13]
wab@sge®sgn of stiffener panel 110 may effi ci ePtT/yS2007/077115

utilize the substrate panel 125 to mnim ze costs and

maxi m ze the nunmber of packagedATl 060017 devi c ?

produced. As illustrated in FIG 9, only tabs ﬁ

the singulated portion of the stiffener panel 110

SIdvRBel 1 5@%"09@09%5@@ fustfatdd iR F‘R'; g hig s ﬁ@@iﬂe@ir@ulated

portlon 1 hi s nag resul in a reduced anount of
&

vieesion of thestiffenes prag!di rteaﬁh@ ihe pdoes:R) thesthpsated
NGRBLHFAE bibm 9250 This mdyQedlidd a Irébu%@arsmabrﬁt@f wakte

enbodi nents, = si n%ul ation g%q{yga | ace when the
sipstrata metesiahand thissnayvgedce CE%'”QS?W ‘er 300. The
presence of carrier 300 nmay assist in the singulation
doote$s, by sgmeeitethatg eanbbdisenispsinguMditioomaydakaupladene

[ j ff
PR RER M A Bl o Lo by
saarrfen 880 Ufaytahestsmtbwtar@ulatimmebesﬂﬁy lwovlhmg eqmse gpon
REME& 'u{‘t%e %QHR%S% %ﬁ%_tr%%%b&r stWeLLr ﬂléFw. 8‘31190“ ached

to carr e-subst rate woul d
Iwmpohents eHOWa@hewbictdﬂe tmmtblarsuﬁacqwnmmsmgata@ahdt ion

V‘@SWII FLEM é]&tocgs%n ea%ﬁ rsemebcar} i vﬁ%% be B&gched to carry

propri a € sequence can or a
arppthe@ameoﬁher{af@&l &) substrals wdulH daves 1o, reatmhe@t’rmcamer to

de'?f‘a nggg%tlw& mél?gtgét%@ cﬁ@&ré@lé hﬂyenérbmhte gfbg{la@nd

t any geneér al ement
maudmcatcaﬁ bk seesled foralgivespeplichlien.or sinmilar itens or
matters inmediately following it. [00116] It will be

froof1sgr ungdelsed ae@in h@ttemhemtmuragt in@dng* ﬁ\crwtnglwunbmed

to.the embodi ts descq d and sho her ei n
dimitations 2Rd Ispt fpcPe,gansiryed tp it @py, geRRLa éfat?fﬂ%”‘%%%“ tnrodes

Gollonants JHetPedifid ort diildr te@B br Matterd bmadiaely faliotving it.
susceptible to nodification or form size, arrangenent

?[é?ﬁ% ts WH? h%fgafs%n%fers?&%rtﬁét tf%]m r‘?ngn i(i:shn%?ﬁﬁ'lité)({]t’o the

, isTn 0 enconpass
remchodinoeats dassrilydui apild shoen WBrtehm which srescpﬁem'etd labd nexelpe as

JllrARE st G481 LB corgpli hnchvGitbh 3o writh 271F,
caubgepabid té modificatiay of forit dizey arrangembat ofrjaps @ane dbleills ofent s
ngg&@{)ﬁ Yr*n'agn\%HBch Faghér M SIEARE 1o Qﬁ&n@?é&&%dcﬁ' e to many

I cations rm arrangenent parts, details
anetiifisatiens wifichopre wathindla spifihend spppeg$ defined Ay ther claims.

[00117] Of course, the above described embodiments, are intended to
be illustrative.only and in no way limiting. The described embodiments of
carrying out the invention, are susceptible {o many modifications of form,
arrangement of parts, details and order of operation. The invention, rather, is
intended to encompass all such modification within its scope, as defined by
the claims.

23



i ntended to enconpass all such nodification within its
scope, as defined by the clains. ATI 060017 WHAT | S
w@kowBNEDE S: 1. A net hod of packagi ng a pl ural PeyUs£007/077115

sem conduct or chi ps conprising: a) providing a
substrate panel having a first coefficient of thernal
expansi on (CTE); b) providing a carrier havi ng”H060017
second CTE that is less than said first CTE, c)
heating said substrate panel and said carrier to first
apgioesaiheEpMset ed tenperatures respectively; d)
mounti ng said substrate panel at about said first
el evated tenperature to said carrier, said carrier
bei ng radhembe ot paﬁ:ﬂé@né@QQFHEtyQif@b!@kSﬁhdcﬁjm&ib@E&h&isjrgq@
provi de a connection between said carrier and sai
substrate panel; e) cooling said carrier and said
subst rAatRoRd@in@h shibsiiatesstind! Havingta fR&ttosmiciontdf elepval ed
tenperatures . th rg))_y putting said substrate panel into
tensi on ?Xﬁa?ﬁ'm]@J * one direction. 2. A nethod as
cl ai megl providih@h Bartieniedingl seeanhdICTE st isdesh that saidl first
el evat ed%{érrperatures are substantially the sane. 3. A
met hod a laimed in claim1 wherein said connection
bet weeh iratith Aid substratepansaind saidlzairieatodirgtainglsetahda
nmechani ceill g%gnectif)n such {.h t when said carrier and
sai d subeYPht e'BBW@ UIIGPPeY carrier will exert
t ensi ld¢ rhamtieg sai¢p substraiethanelm bbadtsagding lelevaiedai d at
| east o f I i inal direction_and ransverse
di roct | oRmParaltse Rl X befiB o Bhou s AR,
sai d nectevateddémpentues to povide aponsEtornbaiweén sad darrier
carrier [ te panel conprising a
pl urali ta;?‘ggﬁ%gsrugft?ag%ﬁ%{neg adapted to be received in a
cor r espaxadingcsajsl carridriang saifl ssbstiate panet fram oaitl &irst ehd sai d
carrier -
bt oo aHORbERLFoPABRLy padedd BoshBlebane
aATI 0600117 tersiegiin aldeestoneitliresten.on and ‘a transverse
direction by the forces exerted

2. A method as claimed in claim 1 wherein said first and second elevated

temperatures are substantially the same.

3. A method as claimed in claim 1 wherein said connection between said
carrier and said substrate panel is a mechanical connection such that
when said carrier and said substrate panel cool, the carrier will exert
tensile forces upon said substrate panel in said at least one of a

longitudinal direction and a transverse direction.

4, A method as claimed in claim 3 wherein said mechanical connection
comprises one of said carrier and said substrate panel comprising a
plurality of protrusions adapted to be received in a corresponding
plurality of slots in the other of said carrier and said substrate panel,
such that said substrate panel is put into tension in at least one of a
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by said protrusions received in said slots of said

substrate panel. 5. A nethod as clainmed in claim4
wob@seeTesai d protrusi ons are on said carrier pomusaodo77115

slots are in said substrate panel. 6. A nethod as

claimed in claim4 wherein said protrusions and sai d

slots are configured to permt expansion of saf+goeoor?

substrate panel w thout said protrusions putting said

subst ﬁcﬁgﬁléd?ﬁaﬁ%lredn% Qn&Q'EFBEs%ﬁée%cﬂMﬂ tﬁé‘fo%eg%?ér‘té‘o‘ I's

whi | carrier panel at ed ve sal I'rst
el evatbe(saru@nmms@nareseaﬁ@ilrmidolsl@iaséaa«h%@stmtﬁaan?ls
heat ed above said second el evated tenperature. 7. A
method as clainmed in claim1l wherein said connection
i 8 opérmapthed epcipigtediin ClapAWbprem seid Rrair¢siangisse papaid

panel widhond saiRdichs GRS inisBid sabétkddPariehi d Substrate
panel 1 nto conpression, when said carrier is heated

above said first elevated tenperature and said
Sglbst m%slhe@a%namdh@abﬁm dheeh suitl Stof@sieitnglsaisaldg

tenperature. 8. A nethod as cl ai me&ﬁé[g cl ai furt Jwer
conpr i#&§ ?ﬂj‘“ﬁ‘f"?@f@ REIYIt exgangion of 53¢ s 5] %’E‘F(n"l‘" Hf sp!
connegtdtidiods Butﬁrﬁg’iédld yuitratdipafeltifto %&hﬂre&ﬂb@tvm%h Qaid
panel. 9. A nethod as claine

d
P et cAgea R amip 8S CRES! PaPeLERAEIE Sheve A F csvated”

re-f1 ephpgatarddndrsald dupstadfte pandl Rrheatsamdovd Said deddhiti hod
as claijnmed . in claim8, further conprising, after (d),

(e) ufPePeH9MRGYYUSai d plurality of dies. 11. A method
as clained in claim10 further conprising after (d)

byt prior t .a stiffene anel

ot o A Beppdet Shmetin ofien! PhaPrSattonpdRh SRR | o
posi t |penﬁde)&mehylae0f sald glibstaate parel aftbows aiaxd catrief puatmj
panel . AT1 0 t hod. as

furthsp d(’sgﬁsg?ai%es? hgﬁcgo%p(%s)snon w en% rhi ru?%gét

subst mbbtwe gaidhivbt eloated . tpdnplerature ancbsfamsmtra!nqbasdnsj
stiffener nel j f em conductor chip
packag)ggt g%@ Sﬁfr %Oﬁq QF %%{ fef'r?ée% rgsal d plurality of
dies. 13. A nmethod as clainmed in claim 11, further

Cg).n‘pr iASriwgtgodagé agim(e%)in Clgigf) 1 further comprising after (c),

f) mounting and electrically connecting a plurality of dies to said

substrate panel.

9. A method as claimed in claim 8 wherein said mounting and electrically

connecting comprises re-flowing a plurality of solder bumps.

10. A method as claimed in claim 8, further comprising, after (d), (e) under-

filling said plurality of dies.

11. A method as claimed in claim 10 further comprising after (d) but prior to
(e), (f) affixing a stiffener panel to said substrate panel such that said
substrate panel is positioned between said carrier and said stiffener

panel.
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singul ating said substrate panel, said plurality of

dies and said stiffener panel into a plurality of
w@esmsoorekict or chi p packages each having at | eRSI/USIU@7/077115

of said plurality of dies. 14. A nmethod as clained in

claim 13 further conprising prior to (g), (h)

detaching said carrier fromsaid substrate parfdl060%5

A nmethod as clainmed in claim1l wherein said substrate

panel is made with a thin core. 16. A nethod as

claimed in claim1 wherein said substrate panel is

nde Windioed asclaoed in daim A, fisthboemsisio afterdd). (@) cl ai m

7 V"”eE.ﬁleat ' d%‘&%&%t@b& ég%ﬁ' plur?lt &eé"érfcf‘sa% %Ll?f'eﬂer
core or Wit Hout 2 core X h as claine

cl ai nparze!wm;a pluralityif demsighrductor ehip apeiages eaidiavingtah a
thin gg teonQ %(‘\éag%gm GRike. 19. A nethod of packaging

apluraltyo uctor chip conprising: a)
provi ding a substrate panel; b) supporting said

sigbst mﬁ&hmgeéua.we& b aa.&uhSma&a &Mpv.s.ﬁg thr (faa(gs i er

from beneath said substrate panel;
sti f f BAgw2tparsaid sugstse Ea%ﬁétdrpc!\l{fé"%a 133 %We‘-‘r?' %Hffé"‘er

stiff gae) inRPOBrdI d?@%%gnJ&toaciﬁlb rp§&ka§b§¥§c§h%vmg at
tenperature and said substrate panel i's heated to a

secont§ad|®g Al 83 PRIl Ai®e, such that sai dATI 06001 7
substrate panel is p05|t| oned between said carrier and

said stiffener panel; d) mounting and electrically
BneRimeHPESAa 5o r e CHmERTS B oD

panel detadHihgdaidiiesrfiom sdimgubsaatd pahelr al ity of dies
with said stiffener panel affixed to said substrate
panel. 20. A nmethod as clained in claim19 wherein (c)

OGCUr & nedtiiedl as(dbime@ inlclaimA vikdréio Gaid Substeita1pahel 18 ntddal M
19 whey ei ﬂ“ic%{ occurs prior to (d). 22. A nethod as

cl ai ¥ P "EFUPm 19, further conprising after (e), (f)
singul ating said substrate panel, said plurality of

d||6(.:"S R Weﬂ?% as c?tlrlnfe(]; %nc?aam 1 wherein said substrate panel is made

without a core.

17. A method as claimed in claim 7 wherein said substrate panel is made
with a thin core or without a core.

18. A method as claimed in claim 14 wherein said substrate panel is made

with a thin core or without a core.
19. A method of packaging a plurality of semiconductor chip comprising:

a) providing a substrate panel;

b) supporting said substrate panel with a substantially rigid carrier
from beneath said substrate panel;

c) affixing a stiffener panel to said substrate panel when said stiffener
panel is heated to a first elevated temperature and said substrate
panel is heated to a second elevated temperature, such that said
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panel into a plurality of sem conductor chip packages
each having at | east one of said plurality of dies.
wWQ@33008M27196% hod as claimed in claim22 further cPOPUBROTIQI7115
prior to (f), (h) detaching said carrier fromsaid
substrate panel. 24. A nmethod of packaging a pl rallty
of sem conductor chips conprising: a) providi né ae0ot7
substrate panel having a first coefficient of thernmal
expansi %bgg{g?nané?)s rWsﬁiEhéH mw@en%dﬁ EHR& and Z%Q@lsm‘fener
conprising a urality of stiffeners, said stiffener
panel haRd"8§ a second CTE that is | ess than said first
CTE, o) dbdrixhBed §@b@lcaauylc6£r%ﬁmg PRty dRBitélsaid
substrate panel when said stiffener panel is at a
first el ¥Pa¥dePesiAAYat ure and said substrate panel is
at a See;qs}mer-mluﬂg\@taegurtamea.ag Wit 5aid stiffePel paHa! Sakdd to
substrate anel said stiffener panel fromsaid
second aiff $4opicRt e@?’é?)at ed tenperatures respectively,
to place said substrate panel in tension in at |east

O35 4 5k Bl ) B g © P

sem conductor chip packages. ATI 060017 25. A nethod as
m 24 vvhere I d rst eleva

Caf orSmaihad pE @it RREME Ty RekD ELibnerel Rl ocong

el evated tenperature. 26. A method as clained in claim
24 furt her risin I ting
%" A REhed AR BRiriRs Y el € i beheniid s FH
carri singhiatmg $ehsutstrateiadelsseds pluality ob diee land sailt stiffemtr
said s t d ween
car i SPRQINB e BIBARTbr e BRBIIL ARR AR She iy o
cl ai miehst onecdfspichphBalithefrdiésn said carrier has a third
CTE that is less than said first CTE. 28. A nethod as
clainmed in claim?27 wherein said second CTE i s
s2bst dnmethbd gs elginesd in daisnfurtherapm@Tising Rdor t(firdbhod as

cl ai ”%gtabﬁ‘ipgké\h T -EQB%uéﬁfaﬂe u;ga?a't%f ler is

nmechani cal connected to sal rate panel wth
both said carrier and said

24. A method of packaging a plurality of semiconductor chips comprising:

a) providing a substrate panel having a first coefficient of thermal
expansion (CTE);

b) providing a stiffener panel comprising a plurality of stiffeners, said
stiffener panel having a second CTE that is less than said first CTE;

c) affixing said stiffener panel to said substrate panel when said
stiffener panel is at a first elevated temperature and said substrate
panel is at a second elevated temperature;

d) cooling said substrate panel and said stiffener panel from said
second and first elevated temperatures respectively, to place said
substrate panel in tension in at least one direction; and

e) singulating said substrate panel and said stiffener panel into a

plurality of semiconductor chip packages.
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substrate panel being heated to about a comon third
el evated tenperature, such that when said carrier and
W@ 200d/03196%t r at e panel are cool ed, the carrier BT/0S2007/077115

exert tensile forces upon said substrate panel in said

at | east one of a longitudinal direction and a

transverse direction. 30. A method as clai med 179894 m

29 wherein said carrier and said stiffener panel are
rei ' f.QFk : [ Sulr of said

subst f\gtg %tf'&?%n%fag‘ge et'rgaég?l}c@pét?ﬁé S%‘lﬁkﬁg# ieEggﬁaof sai d

subst temprergangds suhskaptialy thegsame as said pergndslevdtgfined in

cl ai mg24 whelein said stiffener panel is affixed to

sai d substrate panel with a thernosetting adhesive

havi ng an activating tenperature, and wherein said

ther Masehddes AshRa iV ai248AR& @otBri§iag, d acti vating

tenperature so as to create a thermally resistant bond

bet ween sai d substrate panel and said stiffener panel.

32. Apiigtived, (@ BHiNg Gaiti Bulstraie Patél WitH & Bstam@ay righd N
pri orptht(éw,(Aﬁ'?"ngO()q@7al 2umgun€ﬁn 'ndiqef{)gttria?z;lglmy °
conneERTHIG O BPisal] 53 SubRtrale danglsuch Pt saiibibkete

panel panbbis pdsilibhdisbtasencdaiti ¢BRtkriand Shidistiffehdr péyasl.ei n

said nmounting and el ectrically connecting conprises
ro-flowng a plurality of solder bunps. 34. A nethod
?gj cl Alj rﬁ@ﬁofq fsl Qéimlem@cgaimfzﬁ\mlﬁ&iéin @@i]gmgtr@'r %3% ﬂnﬁrg STE ﬁ) ]
under-Tilling.sald plurality o I es. . met ho
as cIgPﬁﬁﬁﬁﬂVWﬂégiﬁ%&pf%wther conprising after (f),
(g) detaching said carrier fromsaid substrate panel

36. A nethod as clainmed in claim27 wherein said first
e, el eesTmed i S A e et SHREGTR R ol ot ed
such gilitatanubigregsalitd seigthiideCTE.sai d substrate panel and
said stiffener panel are at a roomtenperature, said

carrier and said stiffener panel exert tensile forces
W%on Aaahcldesdaimee irpadaiel 28 @ereid said ichoidr iasnachanicalg | n
claim ei.r ﬁ I Y| ith a
thin 8%‘?‘3%@%9 éaid.s:‘r%s %tg%géélélﬁt éfbﬁeg ?Anc'écrﬁ%'i%%ggiwv\her ein
sai d subisgblegpreclpeinglheptednamdeoubachmrtondhicelevated
temperature, such that when said carrier and said substrate panel are
cooled, the carrier will exert tensile forces upon said substrate panel in

said at least one of a longitudinal direction and a transverse direction.

30. A method as claimed in claim 29 wherein said carrier and said stiffener
panel are exerting tensile forces on opposite surfaces of said substrate,
tending to reduce the likelihood of said substrate panel warping.

31. A method as claimed in claim 24 wherein said stiffener panel is affixed
to said substrate panel with a thermosetting adhesive having an
activating temperature, and wherein said thermosetting adhesive is
heated to said activating temperature so as to create a thermally
resistant bond between said substrate panel and said stiffener panel.

32. A method as claimed in claim 24 further comprising prior to (¢),
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39. A nethod as clainmed in claim29 wherein said

substrate panel is nmade with a thin core or without a
w@008/027468 A nethod as clained in clai m35 whepei/msmai/ar7iis

substrate panel is made with a thin core or without a

core.
ATI060017

g) mounting and electrically. connecting a plurality of dies to said

substrate panel.

33. A method as claimed in claim 32 wherein said mounting and electrically

connecting comprises re-flowing a plurality of solder bumps.

34. A method as claimed in claim 32, further comprising, after (c), (f)
under-filling said plurality of dies.

35. A method as claimed in claim 34 further comprising after (f), (g)
detaching said carrier from said substrate panel.

36. A method as claimed in claim 27 wherein said first CTE, said second
CTE said third CTE are inter-related such that when said carrier, said
substrate panel and said stiffener panel are at a room temperature,
said carrier and said stiffener panel exert tensile forces upon said

substrate panel.

37. A method as claimed in claim 24 wherein said substrate panel is made

with a thin core.

38. A method as claimed in claim 24 wherein said substrale panel is made

without a core.

39. A method as claimed in claim 28 wherein said substrate panel is made
with a thin core or without a core.

40. A method as claimed in claim 35 wherein said substrate panel is made

with a thin core or without a core.
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