ATI 060017 METHOD AND APPARATUS FOR MAKI NG

SEM CONDUCTOR PACKAGES FI ELD OF THE | NVENTI ON

[ 0001] The invention relates generally to el ectronics
wiapksgi7mg, and nore specifically to sem congggli®sonehig:s
packagi ng, including packages made with thin core and
corel ess substrates. BACKGROUND OF THE | NVENTI ON

[ 0002] One of the nost significant challengesAPWVBVved
in the packagi ng of sem conductor chips is to avoid

t he war pi ng of, and other damage to, the substrate
dur i NQVETHO D aBRaAFPNEADYS EORIMAHIDCGEMSONRLLBOR

i ndustry sectors are Sﬁggkx@béhinner 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
dies, nounted on a thin core or corel ess substrate.

[ 0004] HEWe Ve THEANVEREONNI ckness and/ or density of the
core are reduced, or as separate cores are elimnated

enbacif! YThdiMRNRAGKBGS encRil) ISHREBALCIHCkRIIRC SRSheE Of
t he %ubgfrates becoqgs nore difficult, i's is .
priPRicE P yerpiendiele’ B RAREACHE P S PasaREn Bere Wity

r itigh dbre yndforbibe ssbdatesat 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 t hat can result during
the.éﬁﬁ?@%ﬁﬁﬁﬁ@éﬁ6?%§§2§§§0When, for exanple, dies
and ot her components are attached to the substrate.
[ 0OR93] THens et ﬁamﬂaaWa*fqna?f *%‘toé’ﬁg RS PFAKIBTY,
SisgMichhdamt cHigda$ BASES the warping of, and other damage to, the

substrate during the packaging process.

f0003]  As various industry seclors are seeking thinner and lighter
semiconductor chips, the semiconductor manufacturing industry is moving
towards the use of semiconductor packages formed of one or more integrated
circuit dies, mounted on a thin core or coreless subsirate.

[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 substrale and the
resulting vulnerability during assembly and post assembly processes and
handling. One problem is the warping of tha substrate, particutarly with thin
core and coreless substrate packages, that can result during the
manufacturing processes when, for example, dies and other components are
altached to the substrate.

{00058}  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



in the tenperature of the substrate, which can cause
war pi ng. The warpi ng of the substrate can cause die
cracking and result in an inoperative AT1060017
vaefhgongyct or chip. Anot her probl em rel at edpb9us2007077115
substrate warpi ng may be poor substrate co-planarity
that may render the sem conductor chip package nore
difficult to interconnect with other devices.*T080"
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SEM 60 RdURL AlibstBieRoRARKaBES 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



particul arly when the packages are nmade fromthin core
or core-less substrates are being nade, the attachnent
of the stiffener ring is normally carried out after
wdhaosmger-fill process. This is usually to av@idunrnrrns
stressing the die bunps and the connection between the
die and the substrate, during the attachnent of the
stiffener ring (ie, the under-fill reduces tHAE%PI'Sk of
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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



met hod of packaging a plurality of sem conductor chip
conprising: providing a substrate panel; supporting

the substrate panel with a substantlally rigid carrier
wio amhengat h the substrate panel; affixing acgikidanels
panel to the substrate panel mhen the stiffener pane

is heated to a first elevated tenperature and the
substrate panel is heated to a second el evat &g'°6¢0"7
tenperature, such that the substrate panel is
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providing a stiffener panet comprising a plurality of stiffeners, the stiffener

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 al a first elevated

temperature and the substrate panel is at a second elevated temperatureg;

cooling the substrate panel and the stiffener panel from the second and first

elevated temperatures respectively, {o place the substrate panel in tension in

at least ong direction; and singulating the substrate panel and the stiffener

panel into a plurality of semiconductor chip packages.

f0016]  Other aspecis and features of the present invention will become
apparent to those of ordinary skill in the arl upon review of the following



[0019]FIG 2 is a bottom plan view of the
sem conduct or chip package of FIG 1; [0020]FIG 3 is
a cross sectional viewat 3-3 in FIG 1; [0021]FI G

wAranod/@7asf | ow di agram of steps of a processptofsikiPns
a sem conductor chip package with a thin core or

corel ess substrate, in manners exenplary of
embodi ments of the present invention; [0022]&{@&04p,
is a flow diagram of steps of an al t er nat e process for

MRK{ Bt oF SPHcHE BRABSERENLEI iIRRGHAAR cWdridh Jifdinm, core
or coreless substrate, in manners exenplary of

e ABTEPRBATSIHFESt he 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

Vi ews BRIEBDEBCRIPIONOF THEWsiAvaNGBg i n detail the
i nterconnection of a pin of a carrier into an opening

i fboansub,swe%@re@ma% musﬁrg%%ﬂ, G exémpl% oﬁ@ %md%ﬁ@.

cross sectional view simlar

cat e aieserd fiyetticat e panel | stlffener panel and optiona
heat spreader; [0026]FIG. 8 is a cross sectional view
af0088]8 ifhG.F iGa pnofewtdhen exxmpiear 2 sanicbndactor chip

package with a thin core that can be made using the methods and apparatus

exemplary of embodiments of the present invention;

[0019]  FIG, 2 is a bottom plan view of the semiconductor chip package of
FIG. 1;

{0020] FIG. 3is a cross sectional view at 3-3 in FIG., 1;

[0021}  FIG. 4a. is a flow diagram of steps of a process for making a
semiconductor chip package with a thin core or coreless substrale, in

manners exemplary of embodiments 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,

irt manners exemplary of embodiments of the present invention;

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

panel, with the stifener panel only shown in part;

{0024]  FIGS. 6a-d are entarged schematic plan views at 6 in Fig.. 5,
iltustrating in detail the interconnection of a pin of a carrier inte 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 pansl 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 stiffener panel mounted on the carrier; and



substrate panel and stiffener panel nounted on the
carrier; and WD 2008/ 027968PCT/ US2007/ 077115 ATI 06001
7 [0027]FIG 9 is a plan view of a singul ated
vwaemgensidct or chi p package that includes a Gicuwsaner077115
substrate, and stiffener ring. DETAI LED DESCRI PTI ON
[0028]FIGS. 1, 2 and 3, illustrate a flip chip ball
grid array (PC-BOA) seniconductor chip packadé®egd.

Sem conductor chip package 100 includes a substrate
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| ower "devi ce attach surface . Substrate nmay have a
t hihat inchides 4 die, suippiaie, @6‘?@"‘@'2"%{ r‘ﬁ@(y be made from any
suitable material known to persons skilled in the art,
including a suitable polyimde resin, polyimde

al l oys, non-alloy polyner such as BT epoxy, netal

conposptefLESeESORPTICREr ani ¢ or gl ass conposites, or
simlar conposites, or other suitable nmaterials or

conbi nations of materials. [0029] As shown in FIG 3,
core 121 may have a depth in the range of about 700 pm
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multi-lamnate material or nmaterials. Multi-lam nate
| d9@%  128shewy iIrdGnderefiZdmay hive 4 dapiris thefransspber  and

”%0@7@@ pﬂn@&h&b@eg@ﬂm t icenada1 %aﬁ;lb@%ttﬁ.h Gork @M%fr&ettm{ﬂ may
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t rﬁoﬁ’ 1&’61”@3’@%‘3% %&f“&’“ H{ﬂbf’ﬁ‘q hﬁ?nor?h'f‘@ g’g&f@?ysbel'?@enay in
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Ziwgsat pEtsEated, he comalat aaﬂ-dwamerratb\edeldayer s (one set on the
{00301 Core 121 has an upper side surface 121a and lower side surface
121b, Core 121 may have bonded or otherwise atlached on one or both
surfaces 121a, 121b, one or mors electricaliy 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 tolal have a
thickness, on each surface of thin core surface 121 in the range of from about

10 um to about 25 pm in typical thickness.

[6031]  In a coreless substrate, the mulli-laminate layers {one set on the die

side, the other set on the solder ball side) may have a total combined



side, the other set on the solder ball side) may have
a total conbined AT1050D 17 thickness in the order of
about 130 pm [0032] A sem conductor die 170, including
wWoNRodAN7JERr € active semiconductors circuitspci@¥ 877113
secured on the upper die side surface of substrate

120, in an inverted configuration through

i nt erconnection and attachnent of the sol der A%&P'S on
the die with correspondi ng pads on the die side

SiHidAES il e drRf obBStBaLR, 121, with techni ques known
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[0038] In addition to stiffener ring 111 that is primarily used to promote
rigidity of package 100, a separate heal spreader 135 {(shown only in broken
linss 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 aboul
0.7 mm in thickness, Heat spreader 135 may be secured to become part of
package 100 by use of a thermally canductive 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



ATI 0600 1 7 thickness and/or weight to the overal
package 100. Heat spreader 135 may be in direct

contact with the upper surface of die 170 and thus
weonoetocheat away fromthe die 170. As an abbemBabivews
a heat spreader nmay be integrally fornmed as part of,

or in conjunction with the stiffener ring 111 so that
one structure or nenber pronotes rigidity andT0eet

di spersing heat. [0037]Wile in FIGS. 1, 2 and 3, a
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appar at uses_ of i nven
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packagi ng a sem conductor chip with a substrate having
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thin core e, exenpl ary
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CQﬂHQ@r%%z?cktaé‘@t wP@MonQ%aHéS&L btﬂer@?%%ia;%é(hoﬁ%tﬁ%ﬁs to a

form sem conductor pa are’illustrated in FIG

S BAAGRI 505 s harr B RS GRUAPS N FI G o

andretbbs substrdtbd. ustrated in FIG 7, conponents that may

be used in the nmethods include a carrier 300, a

s at

s 2 elPAREY ockkincts SicchERSS AR1A o St Pl o

d@@@f?eﬁﬁf‘id't‘m@@‘@é‘#srfP"' IRgine gtcginpydth @ thin e @F 8orelessan

elsgmafee.el riz@hatek¥Bbixry bl @hboRRknlshif e @SRt iffentBht g6 al

sui t bIe once singulated, to provide a

8§WP&?3398? each of a plurality of seniconductor

ch| p ackages the term"stiffener panel"” refers to an

eI[Q:%fégt etrepli@dn basic pratreperds thatmatbs ued 7 axamplary once

SIn{wwbab%dorrﬁ s)enp&dmdd@ paci@bé ideenenudieieacin. of a
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PLQYi e of
se%“%%ﬁﬁ%ﬁ%?%%%f’%ﬁ%%ﬁ s FE ba el B s hder
ovetdi®w, a method of forming a semiconductor chip
package such as for exanple, package 100 may use a
caoordjer 130G doounmdrii.aife term “substrate panel’ refers to-an elongated

- relatively flat and thin piece of material which is suitable, once singulated, to

in

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 sliffener for each of a plurality of
semiconductor chip packages; and the term “heat spreader panel” refers to an
elongated piece of material which is suilable, once singulated, (o provide a

heatl spreader for each of a plurality of semicondugtor 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



AT1060017 may be nounted a substrate panel 125, during
assenbly. Substrate panel 125 may conprise a panel of
material, larger than an individual sem conductor chip
wanskaeessk00, configured in an array of sepahpgiRsahe®sSiis
that can be singulated into individual substrates 120
for a plurality of separate packages each having the
form of package 100. By way of exanple only, "d{iBstrate
panel 125 may have di nensions of a width and | ength
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substrate panel 1nto tension when on the carrier.
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stvien @ﬁdbc@ﬂ’ﬂik of @inthrdnylseadtthe L& 8t @iRkR et 000/BUPIRG and

t ect .t ndv trat dfrom
Bl Par B mhitle! Qe gRn A3 € R A Re S8 TREat | ng
anzhetiol temsgpnothet he ttreubsier.at e panel 125 and any
conponents attached thereto may occur while the
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her ei.
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Asdiaitua sitdeatet t 2600mdodrobes battddpdnbatzst he CTE of a
particul ar conponent may not be consistent throughout,

Sfb@ﬁh as Bpt'ﬁe @3&%@ heétfngtah@c&o‘ﬂﬁg)&wgubétﬁdié;;%%etnﬁge
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r €538 bpokdd b zeEpSmENnt, this may be taken to nean the
average GTE of that conponent, WO

SN S o e
wWingtgrials havsng suitable coefficients of thermal expansuon {CTEs),

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 nol
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

{aken {0 mean the average CTE of that component.



t hese nethods may thus be provided with greater
structural strength. [0047] Specifically, with

reference to both FIGS. 4A and 48, in step 200, a
wolheteade panel 125, which may be a core-| esgrek2duhiPiis
core substrate panel, may be attached to support
carrier 300. This step may be carried out at an

el evated tenperature, such as for exanple i n*tH&f ange
of about 60 to about 80 degrees cel sius and which may
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Warge esedbstanatestpeneinel 125 resfi®049] I n st ep 220, whi ch may
occur prior to attaching dies 170 (FIG 48) or after
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abaut 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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spreaders for a plurality of substrates 120 may be
al so added to substrate panel 125. Steps 210, 220, and
225 may occur in that sequence, take place together,

weafobd;@lbdey overl apped, or take place in any @&W@k2n7077115
sequence. [0052]In step 230, a plurality of dies 170
may be attached to substrate panel 125. Typically, the
sol der provided on dies 170 is reflowed, throti§fihe
addi tion of heat with a reflow furnace that may

i NuRlirgmée Hpt@faﬁr‘igj»‘tﬁi&ﬁs | hd e Jf @a@ﬁnéﬁt tHAPAKY bedd@q i

abou ﬁ 550 g% eIs % ?& &ﬂag} be about 240 degrees
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to t hose skllled in the art 10054]Cbnven|ently,

h@mgllt a Gy 5 ster §20r sabrrepsiieprane 1 BOPHVSNGHes20 may
besgaadeisder aqutralitnoftshisstimiMotsadbs slbOsREd tdsubstdle Fl G

%&i’%@m ZFI g’telpégb(brﬁ% hd 595 Jhg;goc% %%gsethence tal%rr?cess

provi Suftrcien °f or
su‘@s‘ft'ﬁ%itF@"trﬁéih@\re”i%ddwﬁihwlam@ ammd@pna‘eaqwnce,g This is
particularly the case wwth nethods |ike the nethod of
FI 8052 A, wm@rzaosm pififattn ef digxarrelmal 1@ attschas tcatibaehtd 0

S u;pa%glrﬁ% e ggﬁﬁ&b{l tt"llezs%lo% vrd?tdrb% odésg‘,l 79 rgﬁ’qwng %rg h tﬁ s d ure

st @g:t:gmgf hewiftﬁaﬁeﬁfbvewf@%lhw rhay Immliwwuﬁrm llmwt
ri @hdll drdndi@ 2@@@%5@@30 9??@43 ctRs andinby %)J]Q}OUF 39

connecti on between the 0 and substrate panel
1 2459778 SRHES be overly stressed and defl ect ed during

the attachnment of the stiffener panel, even though
urlfed3) f i Inlstang4Ra'sndeofilinn @8 rafemkd yebeareif, 08 Bhich magt hods

l IIKL@UO‘.EI'EJ% Jﬂ%m% :ggld Eh@ﬂhrﬁﬁan@%@n %fcj%n u{)me under -

process takes place in st rate pane
12%°qe§39§aﬂew\?%ﬂfe\dd%’é@ %@nﬂ%éww@? ﬁVfOﬁ@ﬁ@ied peifert110 and
carrier 300, both of which may exert tensile forces on
tH@mﬁbpeﬁwundeMNmbea&mh@a@sﬁﬂﬂb&@eamﬂvﬁhysmﬁzsmmsyrate

PRk eGP R bnefhol Biscib 28 ORI HVEIGN S HH&P‘% ki | JioRpoCess

of step 242, carrier 300, substrate pane
the die Under-fil} process 242. Carrier 300 may provida sufﬁmenl rigidity for

substrate panel 125 during the under-filling. This is particularly the.case with
methods like the method of FIG. 4A, where stiffener panel 110 is atlached to
substrate panel 125 after the die attachment procedure in step 230, but prior
to the under-fill process in step 242. Thae carrier 300 will provide sufficient
rigidity to substrate panel 125, such that the connection betweer 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.

[0065]  In methods like the methods of FIGS. 4A and 4B, when the under-
fill process takes place in siep 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 fower surfaces respectively of substrate panel

1



125 and stiffener panel 110 may be heated to in the
range of about 100 to about 120 degrees celsius to
all ow the under-fill material, which may be an epoxy,

w00d/@hake into position and then cure, bon@dicRGisronrirriis
together the dies and the substrate. [0057] After step

242, substrate panel 125 nay be renpved fromcarrier
300, which may be perforned at an el evated ATI060017
tenperature(s). The tenperature(s) may be about the
sape at which the substrate panel 125 was initially
attached to carrier 300 in step 200. [0058] Once

P SIRTUERFHLBEe300 a oLk R as Lo, S caghst rat e

stigpanusdifencheansbl Penaye Hesteq fo5n tma@nqemf prauh&00siol der

babbut 954 Sbgiles B¥silOl £ tme%dérm@ nﬁ@ﬁéﬂa\gﬁ& r;k%e apy be
attached to the sol der ball the substrate

p&RRY: f?fsgfa‘[am@wﬁ” §*B%&Bef2%€ bgﬂﬂﬂﬁ tagteer arflies apgs | s
beandedraand/ or ot herwi se marked at a plurality of
| ocati ons on the substrate panel, also in a manner

kpwr t anbhaserSkidok@de bihel 18 fylve rbflodelinSmiBiier af t er

singul ation / separation Into separate ackages 100,
el “B&ERE@SGE@ﬁ"ﬁﬂ§mﬁﬁﬁﬁw@@%5?3?@“6%%% %g and/ or
mesintleri@ure(Sf regy bédhotmle $ameS? MRicR¥@RPbLrarfaadi 1B MES, be

t t fter di
PR Rl e BP Saf ARGt ot on- [ 0060] Final 1y, in

step 260, substrate panel 125 may be singulated (ie.
[‘Wﬁﬂed QE‘E? reginiet e FAEFEFOP Ao Q”‘EF'QW‘&ISPQ%Va@fM@@par ate
pazKAgese r%QﬁsedBﬁbrSto@%B 2be micharbrep 20y 1 dddengalls Ihe110
c ener. pane
VAL Y e e R S R A R
[ 8ehddCo thesmidentdlside oaihe serstr30@am:t d29.des support as
passi ve conmponents and die 170 are attached to

SH@SMY atestgansl s@gﬁate B%ﬁ?ﬂsﬁé @nde’é an@/oﬁ&ﬁer@isﬁur t her
| S arr be
AP Ao RCe ai o oa e Stagie TR, fikq B gy

nateenitalhssdiiedip tise are db dfsgudyaaftes ehgudation 0§ epaeation o&s

SEhla kROt b, LMk 18b m3P Hhvk s BRSYE bR ding
andf/or marking. Step 245 may in some example embodiments, be carried out
at any convenient time after die attachment and prior to singulalion.

[0060]  Finally, in step 260, substrate panel 125 may be singulated (ia.
divided up) and separated into a plurality of separate packages 100. This can
be effected by cutling the combined substrate panel 125 and stiffener panel
110 with a saw, laser cutting device, or similar device.

{0661]  Conveniently, carrier 300 provides support as passive components
and die 170 are altached to substrate panel 125.

[0062]) FIGS. §, 6 and 7 further illustraie 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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ATI 060017 cross sections (see for exanple in FIG 7).
Carrier 300 may be selected such that it is suitable
to provide support and rigidity over the entire bottom

waMihaeesssubstrate panel 125 throughout the preSeSSHAG s
of the substrate panel into a plurality of

sem conduct or chi p packages, |ike package 100.

[ 0063] Exanpl e suitable materials for carrierA§6¥!7

i nclude fiberglass based or type products such as FR4,

ae@ssvsé&%nsayéetf@ft&xgmpratremcahs @Jrr.&@wma%é %‘&té@fsuch
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sSNno 0 e u I e at e ent|
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cmwﬁampraetoird)m cofss gentipnabproBE9 nmay cI osely conformto
t he shape of the substrate which it is supporting, and
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substrate panel 12 [0 Conveni ent | z_vﬁ’zﬁcar“ er 300

rr%ﬁf‘%‘f‘éﬂﬂ%ﬂ‘éfeéwﬁ%wf%a'tea& P oRsetpaRE! 199285he 0 be moved
t kunaglERioA oSEIM R COEME @dﬁse@&ﬁkf&@@toﬂﬁ@ﬁfa@@ bluhé O@skdiae.

L 300 ma
N R g R R ) T T
heoredl| distegrco beyoonponetdr pedrheter dithe sobairteashneld 28ubst rat e
panel 125 may be perfornmed by robots. [0067] Carrier

3{@@65}@%@ ap;mav@ﬂac& boo'm bamé}e;op ank ag8AsSRIRILY

P EH Al Bo2 Peahah hyPeer Ml lvacntadr 1258 oFsubsirate

panel 125.

[0066]  Convenientiy, carrier 300 may provide support that allows panel
125 to be moved through a semiconducior 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 exampie,
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carrier 300 may be oriented substantially horizontal

t hrough part, substantially all, or all, of the path

t hrough the manufacturing |ine. Specifically, carrier
wdosmyodee noved by one or nore novenent dewicgRS:®0077115
that the substrate panel 125 can be nounted thereto.
Substrate 125 may be appropriately aligned and noved
toward and relative to the upper surface of AT T

300 so that a | ower surface 125b of substrate pane

125arﬂa‘360b inay bk atrerm swp@@mnawoﬁam1 Ban eért Gakdtdr@ay300.

h
L B ehal oGP St Boof uedirit e e St e el 1095,
[ 0068 P& croassCompk |osm0rpnmpemetaldegmmhabme calrstreerpa8gd0
an%!?’%%tern%uﬁteg%%lo %’stréwsisafﬂ%} EhpBldb 9%515“'2 Q&gﬁisd
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r eneestalybys Hecupedictpanddars.i er 300 to form a rel easabl e
mechani cal connection. By way of exanple only, other
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connect i OE‘? {1 r} K E some anount of
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t h@@ﬂ‘ﬁ?“‘@%‘ﬁéﬁ%is@ﬁly@CFE)me%@t‘thOWéh%ﬁué%@tﬁ Wnﬁh@ﬁlf\taﬁrd@ to

t h@ie@@%ly@‘ecﬁr@&to@hiﬁf 308l to fr@ R MBdsahe SHebhdn@ArdonRaNE), 110
i s.made. Fo qalm'pl e, carrier 300 made from FR4 and
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whereas stiffener panel 110 nade from carbon steel my
half@6% Chripveper, divgernectioppeshalied Tl Bl fensaerd athoupf of

c &Fafn%\ecrrsegﬁgfoa%ggléﬁ S BRI RANRle LdQr B8 26hgsen so
ective CIEs have a ratio of the carrier

Cfﬁaﬁoﬁsﬁﬁéw'gf’? 3sfiRd Wﬁfﬂ?g‘?r CIE (the "Carrier/Stiffener

CTE ratio") that is in the range of about 1.0 to about
1.1807%007 2pmaeieniint evicalel maybbradtivsenmaighl withat t he
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c i gesle from FRTI2060QE Fave 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 panet 110 may be chosen
so that their respective CTEs have a ratio of the carrier CTE Lo 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 amoun! when subject to changes in

14



tenperature. [0073] Substrate panel 125 may be made of
a material that has a CTE in the range of about 15 ppm
to about 17 ppm being chosen so that it is
wal O/dahssant |y greater than the CTE of carri eer@Q@oand s
/| or stiffener panel 110. [0074] Substrate panel 125
and carrier 300 may be chosen so that their respective
CTEs have a ratio of the substrate CTE to t h&'€%¥itier
GIE (the "Substrate/Carrier CTE ratio") that is in the
r@fre.about 1 to about 1.1 [0075] Substrate panel
125 may thus be nounted to carrier 300 in step 200 at
a ev e about
gbo‘?%] gguggrageoﬁ%gf'ﬁéé{éﬁ bg llf‘ngﬂe 3?&3 JtheFde thal f’?,’%ga C'ﬁif 50t 60
dégrems of elfog! U‘spprwwhowiﬁé pe@rbbmamqse!mmmdbaﬁ rier 300

a@:ﬁmﬁdéhﬁi} dJrdi& (RANRS Ci@@f &Pr%l' 800 DS LiAbSer BANELH 10125
be put into and held in tension. The cooling of

d 5
e Rk E‘?é@f‘. R TN L
r efspdtiveeCTEsTBob ardionf the anbiretetCTEdahercatier €TE T s
t B it R/ b QHETTES NG b rQé’g?otf'a‘ggutnf% 9bodp #S 122 on

carrier 300 in apertures 124 strate panel 125,

t f f t bst | 125
eSSl 2080 SHLAHES el % BATEH 5r B
siisit nalevaethiemp&rabirg suichis iBrifpt ratge o ebeut 48 to abogri@at er

e
con!# gﬁtralgltﬁlg]%%%%éﬁ{w ﬁg&gpgggrgg@éé%s Mg{%pl rtnbs 122 the
t %W@ﬁ%?féa&“éwqor?ﬂé a%fff“atpén% Afretoosatibpéate perehtSor
Rl Be QitliRE bhOMSd inIshsldnaFhdedoling aeghémno raaéi lsm)bs%ﬂéA!Q ;
an

tran rsel 0076]Wth refer

SRR ofbis shiply Siaantch SERE G PSRt at o
p@tagielmmaitbom g apbisntttenaperatarer Ehiatdneite foroe sulnstatat e panel
Liiiofi%a 6hs g2 %ﬁ@ﬂnér%oﬂn%pe@lﬁfﬁﬁid% 1 188G alliobhel B85,
pAAEngagesanes pdTacay #fi ”@rSUB@@feaﬁ*aé‘e’aﬁﬁ &l anpdvieg 124, and

g {ggm@ t'h@ttéﬂdﬁﬁcy oWh@@u@éﬂ’@fétdaaél az@mbméﬁé @orﬁf@@t an%éartérer
C
T8 crbs 3bf anSheRR ot B RS R B PR e

pttand pin2 24athe terbhe cicatee in sobstate @perdanbe inlddar as shown
i QF n substrate
pa%rgld&é % ﬁg@%%&oghhﬁgﬁ rgﬂﬁ% é:né]‘tatéa%%geﬁ%lwlﬁa into

d t he c[g]r réBer 300

RS b bydence R IO RE She b PR ot G

tie apershrbigmesel agso@igabaibrvin tdmtibh G sub8 atspHnst 128t as panel
?g?‘e%ér{ in F@’ %Br @ﬁw ‘?%i vﬁil ye ehé Hﬁ’fﬁg@fl}é ¥petrt%ree?§ggnd
Svmeﬂéé@frptgrp@n%iﬂi@w Carmr %‘W aiagt qryated h%“l@iﬁﬁlgﬁ&‘ at e

PARG subdRfs Adhbo1269 BRY @w.—@ﬁb coi) Is&n;ub@ panslessd @ple and
i n warpi ng and or of substrate

| t
oty o e e Bt 10 RELNaeT hos bt B,
pinnhelid@Hortdf apertweyy1 20 at bhosvnpi RIG. 82 2Bhus] the Bhewn in FI G
Bl i, SUBSIS @8 PADEh, PN LRSI APSLL] Pl el at i on

at e panel e seen pin 122a
ViRsionh d vileeiolasd thehiheug H‘etqai@eaw%narsébﬁifz?@waaﬂ r1?$?g
heathteg aﬁveﬁﬁﬁe@b&@&fe@b@sc@ﬁ[ﬁ@wzt&1—’“5@ 68N ELIeRgtE b&fet 300.

124 i diff | h
208 vl <r3iet e St Pl s sbeidtng

carrier 300 cool, the substrate panel 125 whi ch may

wi sh to contract nore than the carrier will engage
surface portion 224b on the interior of aperture 124b
as shown in FIG 6C Thus, the force F exerted on
substrate panel 125b will put the substrate panel into
tension. It will be noted, that should the carrier 300
and substrate panel 125b be heated above the
tenperatures associated with FIG 6d, substrate panel
125a, will have relatively roomto expand before pin
122a wi || engage opposite surface portion 225b, and



[ 0078] Vari ous ot her configurations of protrusions and
apertures are possible to achieve the functionality
illustrated in FIGS. 6¢c and 6d. [0079] Returning again
wbd@remt hods il lustrated in Figs. 4a and 4by@bd®br711s
substrate panel 125 has been attached to the carrier
300, carrier 300 may be noved with substrate panel 125
so that various types of conponents nmay be at'8@¥R€d to
the substrate panel 125. Such additional conponents
MBhoBGte UL AG8BP Hita, SABPARPI Tre HBLGD: JHRY, 196 RSS! Ve
devices such as resistors, capacitors, i nductors.
THOTPEFHEH S iy edesls aHeRY Wéu’h'éwawgc%@ i eeyickitgh as
di getmtaetpaagspst ors where desirable for a particul ar
application. [0080] The attachment of surface nount
c g@p,ﬁ]en ' t e r
pgnel B éérglgcgsuls)gh% g@é@@i{%‘ﬂﬁ Leattﬁalsqﬁ'ra Zg%@{e%{)}gnel
11'(?2%‘&/5*!5’@’“&65'5‘%%@@0%@9” aﬁ@“&\/‘a‘?qnﬁfﬂﬂ @Sﬁ%@tr ¢latos 19 op
SLHUB@@;Q; @Jn@atwaﬁs Sdelsabi, %efdﬂﬂzfzﬁ@ul!ﬁietr@éé’lfé@rmo h -
ner eas ovi de

i S5 ﬁ?éﬁwwhewggﬁ%ﬁlébsaa*g.pa'a G5 cBpr o0y

r |ApgrturA‘ﬂZMﬁ)6\@f)ﬂe7ccm3§emﬂlf§erér(Ny thEhepears 1 3. 300Nty
prs%%%?e SIEf 284 gﬁu caweg h&’d &%i R QY RLEW R B8 which ma

di sadvant.ages o re or corel essS substr até and
aligiio ceptr aPHéor aﬁtaaéiw@mer ‘G'F' epgage suacs eertiam gt agrtheot her

C GRBRIN 8NicertDici104b AOsHbRR indtit agdh meat, od foldae egcteit&fctﬁfﬂer
upstrat e

ane
e LI NG W T RS T T I
101t sAmahihe qares 380 dncegubbiae pdnektBStube heatbdaisee gkl | | ed

Irrg%rh L?z?sﬁtgr.reg Eésgt&at?}g g/NHI? EI% E&’ e 9%& rraYEonaH(L,l 1%5':9 I&/tlﬁ%@? onent

i or exa enerated during the
nmotiRivelgog Pexeandpplopan c‘t%?ral m@emg@mytwﬂ@pe

t%@%ﬁ @tw BnPhuPRRoGRIHE SlRESe pEhe h k% iApd / or
duri nr%ét e sol dering process at a tenperature for

exanpi&'Yt about 240-260 degrees cel sius. [0081] After
conponent nounting is conplete, carrier 300 may be
mdYEE! f ovaripus @th@rcorpﬁggr@mmgmtnﬁmszm apartrees get hod of

Fingssifdio a%ﬁb\féctﬁ@@hctféﬁé]@,’ ||Iu]s§]leeH'ﬁM:!@§ @tdaghed to the
upper surface 125a of substrate panel 125 before dies

; T?f 11[%5{&9%8 ggczm tlto'?he :ﬂ&agﬁ%tu ugﬁjat%:ci]g F(ﬁé éfg%bsgf Jof fener
aﬁv%@ﬁ@d)a“f’(J@%Bﬂsﬂﬁf@” gitdcheckiadire greirePO0L ];-@)"rlwa;gﬂo ey be

C Qv bOWHIEELbbPatPpMel B8 b @at WHold RS 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 compeonents may also include active devices

such as discrete transistors where desirable for a particular application.

[60801  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
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stiffener rings 111, which nmay be adjacent the
perineter of each of the plurality of substrates 120.
Stiffener panel 110 may not provide for a plurality of
wed iofifi@nek rings, as other stiffener configupatiyensyeans
be enpl oyed. Additionally, instead of a conposite
stiffener panel, a plurality of separate stiffeners
could be affixed to the substrate panel 125, AT080017
[0084] Stiffener panel 110 may be affixed directly to

U@@&a?nbﬁftﬂfcf ’ﬂfe%amél‘ ta Oy pré@&%uﬂfmeﬁﬂ#@ﬁﬁw t%td@er@&ﬂ@ lhel25 by
hose skilled in

t HE"’%E’FP tag“?f’cﬂI a é'&%\%’ﬁ? g COEGE"?SPF%E??Q' Fteﬁﬁﬂ @il’owlfirdh%n d

S abshmattef malaedfacéﬂﬁ)uﬁw olver surigoseteghiot @ thedtachvhan an
1 b

eBﬁ%%ﬁgﬁH& arch and gﬁk?gﬁﬁé§§)nﬁﬁﬂ&?@@%ﬁépﬁﬁ§ Y

bé?%@éﬁwﬁﬁpﬁﬁ@W§0Fﬁ@6@§mmﬁﬁ@m@ﬁ%1@hrﬁd@ﬁweaﬁ@fpressed

t@@ﬂ&ﬂ&ﬂkmﬁﬁﬁé&@éeﬁ@@dHﬁ%aQE&%HQ@m§&@Q@&§o&Qu§¢lffener
t he nmounti ng

panel 110 E@st rate g
oFO‘EEQ”P‘F‘é?Pé’P*"Ea ALY a@ﬁ'ﬁ&? rgﬁ‘ﬂ‘?éafﬁ%ﬂ 19 {55
[ 6@8&]né\$rdcbdsmttrreatuedg ofrepbity@t aTemmtadtdrt ehabouipldnel 110

| tures

nﬁ%gg rg@h %Llch%fgﬂg%$%9%%ﬁéggg%g%§¥wg u@gﬁés to be
a?ﬁﬁuﬁ@ﬂabﬁﬂﬁﬁkzﬁﬂbﬁﬁﬁaﬁﬂ&u%s descri bed hereafter.
Stiffener panel 110 is provided with |ongitudina
spastd gltet@mbdmi mbirding sebseletd cdrser BiGhay Bhahocar ner

| ots 116a-116c permt a plurality of
céﬁhﬁh%%ﬁgFﬁégns of the stlffener panel 110 to be
det ached from a peri neter ame portion of stiffener
pEiYEs! 1 1vthGiAeinod gbiser é‘*fffz%i PaRd 1¢dmpvhReteshutta the
S&;ﬂﬁl‘ alrlack 1156 0f ﬁ@pwtab@epmﬂmesm&@@m atbamchée 1snal |

b rti.on 52
np(()noa F{goﬁ? #fée sst@‘ réerr ne! ?Qfm?;?%e eﬁlacl'}e% ?%ﬁﬁj{:%?dﬁ
shﬁwma®$@er S|ngulat|on in FIG 9. [0086]As will be
appreci ated by those skilled in the art a variety of
diobsgr enrhc atffbﬁér@a;een 110 m¥ mwnruwécatblpmaewumml@el 110,
osite.for ner.pane
gﬁ?flg?léf n%s 43 A 8\%%[{8 adlj'ﬁcgnt t%epopelnmg%{ eﬁeh ﬁék@ rdl ess of
t herauesfl sghstﬁmtm@ Lﬂtlﬁerser ofingl D vy ik pioeide BF @ pierdity it

”@%u#@neﬁrﬁﬁh ra%h%r gt@feﬂérrebmgar%t.m%aﬁ@& ehbigeqof the
ener be cut’ and di scarded

i ff
dﬁﬁ‘q“ﬁaa’%ﬁ 'H“é‘ﬁﬁdé’cf F‘&Hmpffsé%s‘f CAF p@ﬂﬂeﬁﬁ'“’é‘ﬁy etsep4aifer panel
1g@emdrd toutiaerdifard 300 aundirat@p@ar 125cul ar with substrate
panel 125, may be acconplished by aligning apertures

%6a4~7f §Effefnf3repﬁﬁél 1@@% bé%@\rwmm@% gwé?mrfaeé BStioh’ 2

provi ded on carrier nmsnt I NS my t hus
bt58 GhiubEifieerneD’ %&Y@@é’wﬂf Peqd g qqé‘ﬁ@‘?ﬁ kﬂ@%‘ﬁé@ose
t dxlieq ghnd e r@pexmweesurﬂezér p@hemhe afdpbifad ganprpgl 125

and en rtures 1 he stif ne
T S EBREr A B TR0 S SR fio e W xS S
aa780)s hradm bsslNat@h@f ISjarcrearaisSedhidat Gemmpiny He ppoedibayivedrhe

Sr%tfn@%G@Jce@%ﬂ@lhe%@r@ade@az‘éﬁ)ﬁés%@f%gétﬁ@r @%@1'8} foKa. O her
ener are provided

e
PGty e guleNatorAd TR fBHee panek A b ey oa 1
Fhésintify of AlifearmiahVid 0 & suaRigeerpateb148f apertures as part
of stiffener panel 110 can be enpl oyed, provided the
qoosENgENENstBIcaVH FES5,atifaef baoPT0 niByGRAIMERbS a
connection for the partlcular application.

[0089] Stiffener panel 110 can be nounted to the
substrate panel 125 17



usi ng known equi pnrent such as a automatic gl ue

di spense and pl acenent machi ne that may be

commercially available. A layer of a suitable epoxy or
WA 0600 ot her thernosetting plastic can becaRRhines 7115
between the two surfaces (typically initially to the
mati ng surface of the stiffener panel 110) to effect a
per manent bond between the substrate panel 1280%8Hd t he
stiffener panel 110. [0090] Stiffener panel 110 nmay be
afsfwée?f ﬁgsr;r‘igoa&ehﬁreg ﬁ’ﬂﬁﬁrﬁbﬂ §RGEid20 B e RIDSLS Q1R anel

where have been atedt an el evate
té’ﬁ'ﬁ&i‘%@ﬁ%hg El‘tbrﬁi“%tg ﬁsﬁ’e%qfféedr%ﬂﬁ‘g?éte'bf&‘ﬁmf’a%ﬂﬁUt'% 170
d@grvexas wmeloaguuﬁmala;rpdcewﬁalo&himayrab@e&i@@wts @0, Fhagr ees
celsiu ane bstrat e g nel

CShPhe LB Dok, GASIREATE abtt O Bhe A Bh S I
t ehffropaianeield 06 ba drtactied faen e perintaderi@matparties of %wwver
| Rad mh&%%traw He %H}&Qer% ar%ts'efgérgt@@ rntcpé%'ﬁgrlatello

and substrate panel 125, fener panel which
deaeaat 10 JRustee &fﬁﬁit?‘heq“'% 1 ﬁ%@fﬁi“%‘ef pneslifstdvat e

p&n&im attichéd ©X0S deph@RE bIRNEGNEEH 1tdrad shuinvhlatie appl i ed
n_at Ieas[t_.I olge if not both Iongitudinal and
tP'Qﬁ‘ﬂ?/@Pé’b i Pections. The cooling of carrier 300,
substrate panel 125 and stiffener panel 110 may occur
siGR8hly o' véll peaupraciapid bydisise tileddn hhert eortisneldfsrert o a

re |f@hér\/rﬁmb)éorQ‘@QJahtEr@Qmﬂ6 b@BRbIBY it £ BRESRLHoN of[zp09]}] The
ace

980l ap, Al cn e as RS Aoplctlip essemess b o

elrgidecion patti@roxyf, thasiGedee elethbdr itmsebd dasgatpd @stinigyzeor

Oiﬂé%atélé! 5l Gl ﬁﬁér é{s‘é?mﬁﬂ &%g@&t ggg&%mB o

activating tenperat egrees cel sius)

i furipgypirgyplonand f orm a per manent bond bet ween the
stiffener panel 110 and substrate panel 125. [0092] The
CrBsof tAignrepoxistifi@teepanal 11|mwythchms:e300ta®d epattioapat i bl e

sl USRS SEUELERoichll of SBHER LI 1ba 0L e

strate er a stiffener
néiteperarngliing thrwgeramty'né é?«% preYidedn gafteaPet i on

bﬁﬁgﬁﬁ@nt ;n z@tma‘yfuwa% cBaRed ed mv@e&#réwmgtﬂtz@p&@nel
withlit rovid t he
< B eepitirs TaG SRR aRER 28 Fe ORISR f [ ner

papeeiliret 104 biohed eifet @ phid 1 XUbst rat e panel 125, creates a
conbi ned panel which has an overall increased strength

amdsﬁ]l g'AGértu)fesﬁM MM G hrdper paﬁ@l 1 b%re@%&/ﬁféhgﬂw eto
e further pac a%é%%r ocess| n

f@ﬁ@%fgpgr‘gg’ieéﬁﬂ%?{ﬁ%%gﬁ‘%g igma kSSte ﬁ'f“’eved in

t drea . canddiapaturent fin B b fenatpanpane brel?bidedziongtha@ gi ven
Céro%’es 5?\99%&%&%9&%&@%:&&9 Fﬁ&t. iST &\%‘rﬁgtive arrangements
of apertures as part of stiffener panel 110 can be employed, provided the
arrangemenit 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 giue dispense and placement

machine that may be.commercially available. A layer of a suitable epoxy or

18



ATI 060017 panel 110 above and carrier 300 bel ow, and
each having CTEs that are |lower than the CIE of the
substrate panel. This effect includes an even further
womhe@sasi n rigidity and resistance to war pippguefent e s
substrate panel 125 when subjected to further

manuf acturing processes, including in particular, the
under-filling process. [0095]1t wll, however™0¥o be
appreci ated that the CTE of the stiffener panel 110

S h&Hérdhéﬁr%séﬂﬁ-‘\g %@sm&h bk @ﬁﬁ:e& BéaRedti@e %Esuﬁfacg% :("l?pt(tzally
anel substrate
antehdh Beliics yiase H R caehT D aitiergpermanen
unhtmﬂbfalﬂebm ing substra@ patel 125 @8l thostéepandneltihe tensil e
forces exerted by the stiffener panel 110 are not
enffonml y sétdngi ;ﬁ\abseldo andbé Bﬁx&ub%f@b& sBAnels 25f‘of{1ﬁt t put
a Si essi on, suc a
outRp P B2 e PR e SNy e opied 310,
[ Oee6¢Add fucoasihlthye, ratdeef €dos 181 tot1h@ depedsi celiudRad and

St\bﬁéfﬁrﬁe &S gﬁt 166%5% E@s%e?%}g??ﬁesﬁﬁfe%?g%&?&bd én will be

pOSSI et ach ener attached
t cupHEtsRAst Rameyharretesn dyted ﬁocabpwtﬁfee nerdlerpted [ 0097] I n

; ggﬁ &R MBB frereht tl;@fg@ﬁ@xﬁeg n?dg?;?r\:'/- ﬂﬂ%ztﬁ’ér cﬁééb §;§Jna; e

sl Q?P'g’g&? sit’%@%@ﬁ%?*@?ndéyﬁ?@we' 1&ﬁéhe qignos gane!

s ufﬂﬁcthrcaateEncplarml to d@fractAe mbidasnigbyubsﬁrb@ pa A 86l M@t

C t en. t i.ffener. 110 and the
S OPRRAIL AR REWIRED.ARS P LLFRgr RR0Sh chaRRBtbnS) |
twea{er@mfre@@@sr meeqmngstpa(r@r 300, BYbsiralp pbee A2F anded on

tQ.@ffé?fer b lointdyeRel sRanels alddhit of RisfechNHe BBMLIALGP be
effected lgé?fﬁlglg itabl e esoxy, t hernosetting plastic,

ort0 e M 2qiFELPPRe e naterial of the heat
spreader may be selected so that in addition to
f U1 | i Frg tohebétwerent thostifioher pomd d ¢ amighandfadé $2Sapat i ng

heabsiaReaY 125 h@ﬁggﬁéc{%d%tﬁ Gn \éfsr‘%ib(ee?éd:’é)%x;} OndfRGNI t ude

or the sane as t fener ‘panel 110. In
t Hh%m%w'ﬂgtpl@ét'%@a%th% BriEagerN SR PnEsEn GROKY redgtes its
| k@i tem)Mzrbtbret(b@ 16eS R0EGeg dusRERRE) lﬂﬁayb@;t'é/@ﬁﬂorw

R st T

st i ffener panel 110 i s attached, I ural i té
i AP%94t at B¢ R thereprony %efﬁﬁahﬂvs% odercaPpElievdiht ne
uheervesll sfaoee, 0ft grid witlinet tmad@edronft@ﬁ Thé sutkige met hod of

Flm%len%%dtﬂ% tf?ﬂ%vief‘ Fn%[é%l \Jﬂﬂ?ﬁéall} ntro?’tha in e"?"accrt]lgndbe?f ée%r
the stiffener panet 110 and substrate panel 125, with littte or no impact being

provided by the epoxy material,

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

f0094] A greater enhanced beneficial may be achieved in the combination
of substrate panet 125 having a given CTE, sandwiched between the stiffener
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A11060017 [001001Di es 170 may include | arge-scale
integrated circuits enbedded in the die. Dies 170
may, for exanple, be specialized purpose integrated

wah Festh g such as m Cro processors,.gr aphi C$cerus007077115
processors, or the like. Dies 170 may be attached to

substrate 120 in a generally central position, through
each of the multiple spaced central apert ure&os3g?
formed in the stiffener panel 110. Although only four

PRELHERBIE bR b D, 344 SAoRREIQENE ud oy BLE, |
s i5ethet & fdrasubsome panebo Ul oHpy 'W@@ﬁﬁ"eﬁ” QYﬁ“ Bbett ur es
1i8rchog Mﬁ@dltyﬁartdh@sa&édcfaﬁcﬁ.ﬂ&bm@ aMnes subdate pAHLOA] MRS 170

attac r surfa 125a of
B e St R B e ey el P
conseebllingogrogest i on on surface 125a. The phyS|ca
attachnment and el ectrical coupling may be carried out

' {bo@!‘a‘]y of will, *Py@w&%y%Js%'%@‘é@pré@at@@fhﬁﬂﬂécﬁk'o|| th&&tiffeRert he
art OQ%%@%Cnce dies 1 attached vari ous

KRG SPYRY Qa5 'eﬁsaﬁf/‘arg@‘eﬁﬁér’] thaicePPUELs ReA%ur e

adey uaﬁrﬁhmhame@albstraaedaaeél a¢d uidegjoes Mamng:anﬂeast i on
bgﬁ%%\ﬁérhﬁnéa&dﬂ ng t? egoanlc? %%tlé?gﬂterf&%eis e[:-)cgrr{]%i ngJrhl25 Ry
betifleaeypaneld 14 éremqtmt@br efinimaigd @ad 1hte|swpstra§ panel &t nop 242
a§ut‘i’fﬁ§§ Eitgpuﬁgen@@éb\/éae of E%%oﬁ%ﬁ tHaehlickihg WollR ostibsi rate

panel stiffener panel 110 and passive

c@ﬁﬁ&ﬁ’?@'ﬁiesoaaf’ﬂaahed thereto, can be renpved from
carrier 300, as set out in step 246. Consequently,
cEOPdler AJdidonaly teeC e s tiblcarriers308and silsnesdaog! (1 BS can

CQ@M%@EA Qﬂﬂgt umﬁﬁ 5‘@5’0’%31[}@ 1V £ tﬁe.hﬁiffgr%rr Ebr%‘ 1RLripis
|ncor$orate into the packaged

d%‘&?%d tOrtH% fF‘Ft"?”ﬁ.‘éz YRR er 300 is

advant ageous and may decrease vari abl e manufacturing
cBePE. [O0BrEHrCaxiniests, Senamagnehtdphnpsiistalelppnedached

b%a{‘%@é LELY) é’fhg b3 afiy Rﬁﬁeﬁiﬂé Qot@%@'th& %%eFé‘frsBr'fe%Ear ﬁa‘&erabom

sius and en” separat e using special ly

dey) Qj‘ﬁéab%‘tf lenane 189 Atseuivali ee Pr%eﬁi‘fﬁ é‘?””F@@I oelrverit e
CRAE BlifhedPetnas aheld sartracheth 12heacendinaadedon of

[0098]  Optionally a heat spreader panel 150 {FIG. 7} may be affixed on top
of the stiffener panel 110. This bond may also be effected by a suitable
epoxy, thermosetting plastic, or othar suitable adhesive. Tha material of the
heat spreader may be selected so that in addition to fulfilling the function of
condueting and dissipating heat energy, the CTE is also very close in
magnitude or the same as the CTE of the stiffener panel 110. n this way, the
heat spreader panel 150 will notinterfere with the desired interaction betwaen
the stiffener panel 110 and the substrale panel 125.

[0098] In the method ilustrated in FIG. 4B, once stiffener panel 110 is
attached, a plurality of integrated circuit, dies 170 may be attached to the
upper surface of substrate panel 125. In the method of FIG. 4a, the stiffener
panel 114 is attached after dies 170 are altached.
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substrate panel 110 etc. can be further processed such
as for exanple to provide for external device
connection capability. For exanple, in FIGS. 4A and

wWAB008/m7skep 244, ball nount and re-flow stepgrii@dhosMis
a ball grid array, can AT1060017 be perforned.

[ 00107] Addi tional ly various branding / and or marKking
can be applied to the substrate panel 125, difE¥70,
stiffener panel 110 and/or other nounted conponents

S %66‘1 obf‘ at §i%§ lzd r‘HQU Héi@dé% /g§ @EQI&Q@Q%%%CLE[E‘ bmbm% age

have been marked br an such as wth
t r'@%ﬂ‘@ diga e 170 F&dé‘i’frﬁéﬁ’ég'ﬁv b§rpatielizet Breprsefn'etditdn
meﬂtes&uc}s@sr ﬂn%l’o pﬁ@fessoa%j .g;apfﬁb@preaerskd:ragar andkd. rmés 170
randl n e carr out
e TR oS B A0 8 Ghn B RIS Trofth bocn
[ GO 1el} Bpeciphia cpntat essiireg 148 Bpsedinjhasdiffgnedegrendiing on
t hﬁm&x’%toh@ %@%pé\‘:ﬁb Qiéaéaﬂas%@ kA, %&%hml LINuBy

application Once carrier IS removed from
t HeFI§upstigsalt’8 M5y Re plagersen ‘P%%Jbéiﬁ‘l‘\‘%%‘?eﬂ 2Pt dive i s

t hembemy askriufes St Qtd-@&d ih 2@QtinkeF pardehetosubst rat e panel
125, and attached stiffener panel 110 is singul ated,

[ 954 Thepipy ?F(ﬁﬁ% t%fea@r‘?‘ Chi RARBALR! pHrss%ﬂ‘aéerH 25

si'ngulation a nown persons s in th e art
aﬁelbséféir‘? ngeeliRaand veog&aM@ap!wtommorsmqn@a in the
arslrfice 13@@%@&@5&%@%@% 86y SbhIsdal @UBliNg S lbe bdBednd
stiffener ane nt o |é$1 vi d aI ackaged

i r?f’b’ﬁla@f‘g Efyﬁlh?‘fwn tﬂPB@O”*’ UAHPEL Bt suitabl e
ui pnment that may be enpl oyed for si ngul ation include
3@316? a sanpertiest’ theavgrigen alsshe AiPYIgOYY BI0EPRSINT

Q%%Hap\alé hrﬁl&rt?ﬂeﬁ%b@bi%eqﬁzﬂ?m&&ﬁﬁEét%ﬁ@eIEélﬂ:%ll 125 and
tl ener ne

be cut al gn i nes
ST eRoweh Bogpe 60 985 AT TR S iRt Bl et at'e t he
strips into separate integrated circuit chip packages.
[00103] For example, if die 170 is a flip chip it may be required to

undergo die under-flll as in step 242, as described above.

[G0104]) Subsequently, the subslrate panel 125 with stiffener panel 110
and passive components attached thereto, can be removed from carrier 308,
as set out in step 246, Consequenlly, carrier 300 may be reusable as
contrasted with conventional methods in which the carrier strip is either
damaged or incorporated 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 aufomatic machine.

[00106] Once carrier 300 has been delached, the combination of
substrate panel 110 eic. can be further processed such as for example lo
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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[00112] A pl an view of a singul ated package 100 is
illustrated in FIG 9, overlaid on a singul ated

portion of substrate panel 125. Die 170 is attached to
womossbskrate portion 125a in the aperture »&@ueioniderss
stiffener panel 110. In the preferred embodi ment the
die 170 is centered on the singul ated substrate

portion 125a, for anmong other reasons, to proOUid¥’a

rel atively uniform heat distribution profi | e.

[ @@Li3drHae design of stiffener panel 110 may
efficiently utilize the substrate panel 125 to

M pd AL ze C L. Z d
wriEbo 1, AR Pad R X sPgfe L QHARF o8 pPARIETE
9 thepnbyiraierpell 123, ¢ies testiferryapne &0 gdior poer rafuntede
Stebip&esls sDaBht chdiVingwbien ge&n@orbbﬁor‘%ﬂ@%cl@&e th%ave _
si.n ulagaéi%mg ??trat ortion 125a. This may result in
a PRIy, RiREENEE EF%W%%@PWEE‘& WRCSP Mgt Pé‘??actt hi s
medentifedicoerumaansf secititios.rege. Ce tngarkidgCDd 144 brands@nen be
al JIBOL S, 1 I ' 4O I e when
¢ Fe R T Y BREL B b P R bl Ba‘@%s@%‘éﬁn @r 50,

The pr.esence f carrier 300 may assist in

g has T oSPeaioaBeSngster Dot thwirea deas o B oh ¢ o
C khip klepoRadingrechnslabpéddaipplicarsrel , stiffener panel with
attached conponents. However, typi cally the bottom

S Ofoﬁcﬁ%aag'sblbﬁor sarteﬁxo%?@m i%gguﬁé’lrlnle phid ‘1‘% %e

processi ng and so the carrier wl have to det ached
t SO‘E%PFF?S‘B{S{UWE Réegmaved Preitiar 98, Wh@ﬁéh%ﬂt?éﬁf%t%t’@%ul d
hays ah®aiteehéd afbed phdee 188 Eih@uatéd perform si ngul ati on
whi ch nmay not be desirable. In general, the

ARRA PRI | atm%m@m%n@%a%ﬁ@&%tﬁem&% oo mowﬁrib

appl ication. [O 5] As herein

+ PREPSHHE! i sArsandicai PRI BRI rterbiRit Persons ﬁ'ﬁleri dthe and
i &t [tQiepIu@tebﬁe evmfiried Wesktbe dahéﬂﬂzs amysug@mep@iei ﬂtoaﬁtenent

:nfzilv%uai packa %uowfgrafdfo (I:l1|t &/P?]g a{ine[sagiLﬂT%!T?%q m?
f thert ME;rbaﬂthS@ti dw dintidatton firivkide nseesitaisow nisshinetnd Iamrt ed
t&tﬁr@%ygt@ﬂpo‘j' ments descri bed and shown herein, which
are deéned to be rrerely illustrative of the best nodes

oloof Bt ¥ MBSl ST o0 2 30 DB ol g ervent
oi'"TpJaH beciand tednessaliofiedop@sitd Yia-1Theso asve sepiatity

r ﬁ%@?abs mt&ép%{%ﬂzqg alef cROR P ASRaGs! such

rmlflcatlons are W|th|n|ts spirit and scope as

r| gegyé}n{;ﬂe\, ler atsmgu%%g pag ag 10ys {Ilgsﬁt’dtcd iy Fl%k.)g.ve

overlaad on a singulated portlon of substrate panel 125, Dig 170 is attached to

the substrate portion 125a in the aperture 118 of the stiffener panei 110. In
he preferred embodiment the die 170 is ceniered on the singulated substrate
portion 125a, for among other reasons, o provide a relatively uniform heat
distribution profile.

[00113] The design of stiffener panet 110 may efficiently utifize the

subistrate panel 125 to minimize costs and maximize the number of packaged
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be illustrative only and in no way limting. The
descri bed enbodi nents of carrying out the invention,
are susceptible to many nodifications of form

v foasigesmnt of parts, details and order of Qpedidid#T11s
The invention, rather, is intended to enconpass all
such rmdlflcatlon W|th|n its scope, as defined by the
claims. Wat is clained is: |I.A nmethod of fé???f)éa
plurality of sem conductor chip packages, said method

C%ﬂﬁéss’loﬂgroduzt:ed As strBe8WH NG oﬁi 4396 ol the Qﬂ%ﬁz?ot 0 be
0O S e |V| ua one
o oogi 6 s Bt eBrad Ll 35%@&89%%5 oG ee ont

s sbsdtmtrtreripan2da. fily magreauf inastdwee bhbwit eivasel  t her nal
e’%ﬁ%[e%térgg) " this reth),e H&&Y%c%ﬂgc&ts?af rier for

support| ng sald su S rare pane conponents are
TIPAEL | SRS i tmets, SRt g B Pl c e o
s uibeh thetsebgrateglanel @S sattached tar dagier 8Q0. filegtesame $econd
elog @43% rﬁasz"é@ﬁ&t% b ﬁﬁ%&sﬁﬁﬁg&"c&s‘ée& roviding a bz?sq)u HrP“”“ ng

sal substrate ut sal
t &RFEIRUY e cp@b@@ﬁ #heteate panel, siiffgner R@afﬁlrw*tératt@émfwg at

aQeMborﬁaﬂsdHaﬁs@ndyp@aﬁMﬁé @&hohwsé@&we%ubét@td%%l de a
connect i on bet ween sai d carrier and sai d Cg‘gf?[arate

pdﬁ%]ﬂt [ require proc%&}qmg 8o §ontge gagrigy wilbhave kg bedalp carry
s lmbszhas adnes. pagreforef hoRuisahid vxfourdshv@mdeateelﬁﬂdh@éaﬁ’wﬁtoed

t 8@ orm ngu!gt?’(}n v{?n?ch%p% n@k‘éetdd r ect ongg’nepa tté@%p&r%?%t% into

saﬁwenmqan@e stledied fond divenudpstigatiore panel . 2. A
net hod as clained in claiml wherein said first and
seangl el ensatsedlhdreinpipe @tririeduding” wedrs tiactdig withotithe

Sﬂﬂgation" and is, no?’to !@ cgﬁsttnggtoqiﬁwdcaln?b%gal Istgte?r!eﬁé MI(!h it herei n
sal connecti on et wee
follows to the specific or similar items or mallers immediately following it.

[001186] it will be further understoed that the invention is nat limited to the
embodimenis described and shown herein, which are deemed to ba merely
illusirative of the best modes of carrying out the invention, and which are
susceptible to maodification or form, size, arrangement of parls and details of
operation. The invention, rather, is intended to encompass all such
}nodifications which are within its spiri‘% and scope as defined by the claims.

[00117] Of course, the above described embodiments, are intendad to
be illustrative only and in no way limiting. The described embodiments of
carrying out the invention, are susceptible to many modifications of form,
arrangement of parts, details and order of operation. The invention, rather, is
intended {0 encompass all such modification within its scope, as defined by
the claims.
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carrier and said substrate panel is a nechanica
connection such that when said carrier and said
substrate panel cool, the carrier will exert tensile
forces upon said substrate panel in said at | east one
of a longitudinal direction and a transverse
di rection. 4. A method as clained in claim3
wher ei n sai d nechani cal connection conprises one of
Whatas dlamaadrisier and sai d substrate panel conprising a
plurality of protrusions adapted to be received in a
corresponding plurality of slots in the other of said
carri er smdihdaiod fsttd Bl@liRITemicSMRBLL B@b p§@lda?es said
substrate panel is put into tension in at [|east one
metged oMY udi nal direction and a transverse direction
by I v in
o R P G b o bR R L 5
indigldailmed of said b ahiﬂOWWenmnduwm oflipprackages iseidsubst@teqrnel

carr sl ot.s in said substrate
hdvmé adrflst Cgef&ef'ﬁg? ugga }fpgpsilr%rh&lrﬁ)tl aim 4 wherein said
pr &) prsidinsa aeﬁdusfal lippbieih g s@lll eulsent ipgi.ed cbiﬂp&ﬁnm dre
expa S|on of sai d substrate6§anel W t hout sa
mmm‘%{tt Tf8i00iad prEen ey Ing aisacas sty tds [sanibRD g stst CTE;
CORPR&SAL Md sWERcSAhd ARAELd @Jn ik i Wﬁgsse@m)&’&e@z@é(f s

first elevated tenperature and sald trate pan
t@“h@dvéﬁuabngcwald second elevated tenperature.

mtdgﬂ%u Cga Srlﬁ%&lat a%e?at%out Sa lflsté:[é)v%I (25:%@3?:? C1tg t(?snald

pera expansi on o

carrpanseld cair teh eeihg BMHOUf@Ichat(ﬂldelmteﬂ adrepcpane] toipidade a
SSIOﬂ en said carrier is heated above said

CO“’?‘?C?EQ APETPE TR stid Febsuma Palid substrate panel s
h e@?]&ﬁ)hﬁg oMe c&@bgatﬁﬁsﬁ@r‘ﬂbﬁh@evﬁﬁﬁch € BRE fiat Hﬁ@%ccg?nd%]evated

as claimed in claim1 further conprising af
tempeggturey yherabymuiting saddustiaistpend antb yensionne et leasgose dncct[on
angPl urality of dies to said substrate panel. 9. A method
as clained in claim8 wherein said nounting and
el dcdatdchmllsyid carrier from said substrate panel.

2. A method as claimed in claim | wherein said first and second elevated
temperatures are substantially the same.
3. A method as claimed in claim | 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
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connecting conprises re-flowing a plurality of solder
bunps. 10. A nethod as clainmed in claim@8, further
conprising, after (d), h) under-filling said plurality
of dies. 11. A nmethod as clainmed in claim210 further
conprising after (d) but prior to (O, i)
affixing a stiffener panel to said substrate pane
such that said substrate panel is positioned between
leag airdoGalongiedirmhdiredba ast i frirenese piarebn by the forces exked By
et hod as clai,ned.in claim1Q, further conprising
“mgﬁPQPNQQ5TmeWGd“1&Tqg§§ﬁgﬁP%§ﬁﬁﬂ“§£?ﬂ§substrate panel
said plurality of dies and said stiffener panel into
said plurality of sem conductor chip packages each.
hawi'ng dt MEWad es glaiwncgrin glairy 4pyheren palg prgfrugipisqre on said
cared anfsIBLDRDAH sﬁﬂd%h&g&lté Ve}ltnﬁf'. aim| wherein said

substrate panel 1s nade a thin core. 14. A
method as clainmed in claiml wherein said substrate

anel is, made without .a core. . . 15 A method,as
PraF rea ™ MRRFA M AR P BB S arharediyindd PRivaplian S SRes are
conffpeted wi fichma ckinBios OF &aidEubslrdtd Pbitel viGOEBaid é)roti'usionﬁ-ﬁuttiﬁg
. hod as clainmed in claiml] wherein said substrate
Sa“g“g B4l RARHA RMPresEorhYiensaideagier i ieasd ebeycsai dirst
elevhibd ténpBRhRANAKaif QT RE pAnd iU Blddtb o sa BN HANPHGLET
chi p packages conpri sing:
temperature.

7. A method as claimed in claim [ wherein said connection is operable to
permit expansion of said substrate panel without putting said substrate panel into
compression, when said carrier is heated above said first elevated temperature and said

substrate panel is heated above said second elevated temperature.

8. A method as claimed in claim 1 further comprising after (c),

g) 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),

h) under-filling said plurality of dies.

11, A method as claimed in claim [0 further comprising after (d) but prior to

(e),
1} 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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a) providing a substrate panel suitable to be
singul ated into substrates, each for one of said
plurality of sem conductor chip packages; b)
supporting said substrate panel under tension on a
substantially rigid carrier beneath said substrate
panel , as conponents are nounted thereto; c)
affixing a stiffener panel to said substrate pane
whekZ. saiAl netliolifae neimghinelaih § O Heab@domprising hitat(f),

| evat ed t ature and said suybstrate panel .is =
e ShE S REL 35 0% B0 PumiBr e o RShel o pne
ints@ldblaralist sfatiaiddankoricippasiisbtonel hheh naamsc@icthr said

carrier and said stiffener panel; d) mounting
m“%ﬂ&“&ﬁ@?trically connecting a plurality of dies to
sai d substrate panel; and e) under-filling said

plurality of dies with said stiffener panel affixed to
sai ld- subsmetod apalahed inmthim U veheteae kichgpbstaate poat isiresde with
atd{é&gsaid substrate panel. 18. A nethod as clained in
clarm 17 wherein (c) occurs after (d). 19. A nethod as
claimed in claim17 wherein (c) occurs prior to (d).
20. nethod_aa clajnmed ip claim17, further conprising
af thér () method as claimeddp i AeThaerins silgsubsie pacespamisl |
witlkak Beplural ity of dies and said stiffener panel into
said plurality of sem conductor chip packages each
having at |east one of said plurality of dies. 21.A

metkod of m@ﬁ%h%@tlggne;a ;Rlcmn?%'»\ﬁ%re% sal?’cgéﬁ bStR ch Ee%teplrs ncl:ahdie%th
conpfri si ng: a) providing a su Strat e pane
a thimaoorgy aitlfaur storepoef fi ci ent of thermal expansion (CTE)
b) placing said substrate panel under tension on a

carrier that supports said substrate as conponents are
moult ed A el Qs claimed in claim 11 wherein said substrate panel is made

with a thin core or without a core.

7. A method of forming a plurality of semiconductor chip packages
comprising:

a) providing a substrate panel suitable to be singulated into substrates, ecach for
one of said plurality of semiconductor chip packages;

b) supporting said substrate panel under tension on a substantially rigid carrier
beneath said substrate panel, as components are mounted thereto;

¢) 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 substrate panel is positioned between said carrier and
said stiffener panel;

d) mounting and electrically connecting a plurality of dies to said substrate panel;
and

e) under-filling said plurality of dies with said stiffener panel affixed to said

substrate panel; and
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c) providing a stiffener panel conprising a plurality
of stiffeners, said stiffener panel having a second
CTE that is less than said first CTE; d)
affixing said stiffener panel to said substrate pane
when said stiffener panel iat a first el evated
tenperature and said substrate panel is at a second
el evat ed t enperat ure; c) cooling said substrate
panig Ketacidn s dcastiérfffoeneiid pénedte puem sai d second and
first elevated tenperatures respectively, to place
said substrate panel in tension in at |east one

di rect i cimethod@t aafmidagn SR | ¢ amekal ?cﬁ b Sicd(d).
substrate panel; and g) singulating said
substrate panel and said stiffener panel into a

pl ural i ty,Qfho88 iﬁﬂﬂ‘qqx‘?mﬁfm GALRRACK 9&:?113 &ﬁ) t hod
as claimed in claim?2 erein sard |rst el evat ed
tenperature i's substantlally the sane as said second

eyat ed, { epper at ur
|n claln1ﬁfﬁ§§3§g ngé 8“5@6%33%?%(ﬁgﬁgﬁnggaﬁgb1t|oned
bet(‘g]ﬁﬂﬁgﬁzﬂin@ seidrstbspatedadelsaidplatal ity eMees panal stlffenm panel
d as clainmed in claim23 wherein sai

mwéékirrr‘@gF | SEMICHIGUGIOETIED PREPESFSear i BaVinhaieashing Off Pt
lu@lhE-of 25. A nethod as clained in claim24 wherein
p of dies. : .
sai'd second CTE is substantially equal to said third
CTE. 26. A nmethod as clained in claim25 wherein
saif cary ani cal anect e
suégtraféhgéﬁgﬁtaﬁ%%’ %ﬁ‘g%?fgd%P¥%ng§% %§5C8mp“$ng
subs proatdingpandktrhepag! heatedfitsocaliitiéntaf Gefmm Bxfdnkiod
nggevated tenperature, such that when said carrier and
(C1E% g substrate panel are cooled, the carrier wll _
exev)salamg%alh@urﬁs%@%na Faﬁ@eiwsqm%bﬁédwl %d@@qﬂﬁbrté Higai d
I east "one of gltu i nal direction an
ﬂmﬁﬁ@ﬁ§¢@m@@mﬁﬁﬁé%ﬁWGwﬁ thereto; 27. A nethod as cl ai med |n
cl r 1 ffen
ar 2 fé?ju%gttﬁ%ﬂgl égfcgt?] [ Eiﬁg a%ﬂg ah%tg ?st%e:]c:lfsasa?arstg n(n
;mn@amdmgub&mmAKﬁTHhandhmghmOmn$duméﬂthe I'i keli hood of
sal ubstr ane
e SR oo B S sre serd e b BTe] el s
at aiﬁﬁsft lehe@fled @npoiatlirs RBIlBBsRANBIneMstala BebhEEEPS&L t i NY
adhesi ve having an activating tenperature, and wherein
[CMBHRH'% her noset ting adhesive is heated to said
actyh vafi,n I I .
o R R A o0 ol B B P v
clevgtell fifremvertuparespectively, to place said substrate panel in tension in at least one

direction;
f) detaching said carrier from said substrate panel; and
g) singulating said substrate panel and said stiffener panel into a plurality of

semiconductor chip packages.

22. A method as claimed in claim 21 wherein said first elevated temperature is

substantially the same as said second elevated temperature.

27



29. A nethod as clainmed in claim21 further conprising
prior to d), h) nounting and electrically connecting a
plurality of dies to said substrate panel. 30.
A nmethod as clainmed in claim?29 wherein said nounting
and el ectrically connecting conprises re-flowing a
plurality of solder bunps. 31. A nethod as clained in
claim?29, further conprising, after (d), i)

undsr - f iA miethgd saldinpddun alairh ¢ 1 ofhediresid substrate @del 4

th as clained in, claim.24 wherein said first CTE
mmggpﬁPgﬁng§a "”§398d§%$ﬁaﬁ@?E”§P% inter-rel ated such
that when said carrier, said substrate panel and said
*stiffener panel are at a roomtenperature, said
car¥t er “arigthedpeclaiodfia glapm gandprebyaid cagrian &y athird (Eldsthat

- 00n S@l ¢ 3t rate panel. - 33. Anethod as
ISK%Fai%E ih claim 21 wherein said substrate panel is
made with a thin core. 34. A nethod as cl ai ned

in.claim2l wherein said substrate panel is imde ’
uf PRout SopPEet SeiTh B2 hak B Bl bttt
cquGo whergidCBlai d substrate panel is nade with a thin

core or without a core. 36. A nethod as clained
in claim31 wherein said substrate panel is nade with

a bl N AOkEnBH aVM kiRt BlafP5 S wherein said carrier is mechanically
connected to said substrate panel with both said carrier and said substrate panel being
heated to about a common third elevated 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.

27. A method as claimed in claim 26 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.

28. A method as claimed in claim 21 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.

29. A method as claimed in claim 21 further comprising prior to d),

h) mounting and electrically connecting a plurality of dies to said substrate panel.

30. A method as claimed in claim 29 wherein said mounting and electrically

connecting comprises te-flowing a plurality of solder bumps.
31. A method as claimed in claim 29, further comprising, after (d),
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i) under-filling said plurality of dies.

32. A method as claimed in claim 24 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.

33. A method as claimed in claim 21 wherein said substrate panel is made

with a thin core.

34, A method as claimed in claim 21 wherein said substrate panel is made

without a core.

35. A method as claimed in claim 26 wherein said substrate panel is made

with a thin core or without a core.

36. A method as claimed in claim 31 wherein said substrate panel is made

with a thin core or without a core.
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