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ON 5 Field of the Invention The present. inwvention rel st
sui tablmw\mmwm\mﬂmwg a substrate in dicing integrate circui “ﬂmmmh@mmmmlr
met hod a substrate wth noltape for adhesion using )
and an appaswbus for carrying out the nethod. 10 Description of "PH¥"
Background Art During the fabrication of integrated circuit chip s,
multiple integrated circuit chips are often arranged on a single substrate)
e.g., wafer or circuit board, which is eventually diced to separate the
integrated circuit chips. Al though a substrate may be sawed, or diced, to
create i ndi VITHURIOE AITHE INVED tantially any point during an overall
fabrication proc he: i 1 er id
arrays and dies lgrﬁit ﬁ%mﬁ,ﬁél{f%’fﬁghggﬁgéﬁb E?%ﬁ%\fggs@{ attcl |ga’g$%ér¥$r%{i C

repr esent at vhstaateaUstng the Sagre bal | grid array (BGA) side of a

convent i onaB A RGURD & Tt TRVEN§20oN1cl udes 20 i ndi vi dual integrated
circui chiagse\;ﬁlg e?ch of. which includes a ball grid array 110 of
le}it of the

contacts, o D8R ated by those skilled in the art. In genes al,
t he nunber of i nThgprésshicinvertionaklqies 132 daytRdtable forblséldaigal02 may

vary, dependi;n on t.he size of substrate 102 and.the sjze of gach
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grid 25 arreythid® tame fal sthesioy usg theymedt, erndrgi eppasatekdoncanybsg pat e 102

i ncl udes Onﬁlehiﬁgﬁﬁcﬁij and forty integrated circuit chips 112, each of which
grid arra

have a bal | o ¥ with sixteen balls. Substrate 102 al so generally
i ncl ul@s | cPasaipthen ot theBagkeronnd Artised for various fabrication processes

i ncluding, but nDunidgthethbratRh S ineenaRed vhedit hippphnlfipld indeithtadr ay
110 on chips_11 sses used to encagsul ai.\e substratg 102. " P{ck-up
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bl 'd, ovlibledk etaetunlbr dizkd talsepmmatstthefi tedatcizhi
ﬁggesga(r:; mi wf QE' X 5 opn. V@: ggr : tetl'nmgj?) édg o 11%5% i de of
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skilled in thé art,” when substrate 102 iced to tormi ndi vidual
i ntegrated ¥ LIte- chi ps 112, on side of each integrated circuit chip 112

wi Il have bal | gFigl laisrafiagtdmmbiit eepigentdieon sf deontddt, bavalligridgr at ed
circuit duearlégr'(BGA) side of a conventional substrate. A substrate 102 includes

20 individual integrated circuit chips 112, each of which includes a ball grid
array 110 of contacts, as will be appreciated by those skilled in the art. In
general, the number of integrated circuit chips 112 formed on substrate 102
may vary, depending upon the size of substrate 102 and the size of each
integrated circuit chips 112. Further, the number of balls in each ball grid

25 array 110 may also vary. By way of example, as shown, substrate 102
includes one hundred and forty integrated circuit chips 112, each of which
have a ball grid array with sixteen balls.

Substrate 102 also generally includes locator holes 106 which are
used for various fabrication processes including, but not limited to,

30 processes used to apply ball grid array 110 on chips 112 and processes used
to encapsulate substrate 102. "Pick-up points” 116, which are also
included on substrate 102, are arranged to enable cameras to check the
overall alignment of substrate 102, as necessary, during fabrication.



As nmentioned above, in order to separate integrated circuit chips froma
substrate, the substrate nust be diced wwth a dicing saw or simlar 10
device. Typically, a dicing process involves nmanually placing the
substrate, non-BGA side down, on an adhesive surface, e.g., tape. The tape
is arranged to hold the individual integrated circuit chips in place, both
during and after dicing. Specifically, the tape is used to prevent the

i ndividual integrated circuit chips fromrotation and translation with 15
respect to one another. A substrate is cut fromthe BGA side, i.e., a
substrate is cut with the non-BGA side down, since it is difficult for tape
to effectively grip and hold the balls in ball grid arrays, either fromthe
bott om surfaces &f rdpresditat®nosf threamrt-B&Aisilde sfisdlatestedf02 Beshoald m | n
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substrate afyfeghst@deerQit ehitAEV2RLHEMGE BAPSTR S6a90MID, witithtHdeheirhe

vacuum fromt e‘gﬁﬁﬁuumchuck effectively grips the tape and the board.
Wiile the t aKe ategzated erayis due n the vacuum chuck, a dicing saw

is used todagtorrﬁtsirﬁahﬁyxllélﬂd@@_otré,eir?S&demttsgépéﬁ@tefiht@gibtecgtﬁh-@@i.t cﬁﬁps/vi Ibl be
appreci ated,by those, skill,ed i;n the art .t Ci. aw dices the .substrate
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the tape. TopiageRedyto holddhedndhagduabinseeraigditieawipchpeandilaee, iothtrom t he
tape, then ghagg He¢AftehidReinBCA SYedffi @ thé 'ﬂa]ge DOhSE D pFaa¥ntigheh may be 5
used to trans(gg_g& I1]L_lhe chi Qs to a.ts bsequent tf;ﬁ ri caal Qn_ﬁr acess.,, The use of
manual pr ocH:&dualgntcarated argpitchips from sptafiat, and frandiaben mgth

Al t er &t i velaspectitd orel aabtlzermanual process, a pi ck-and-pl ace machi ne may be
used to renove the I f, s l.ace hi i hng
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a pi ck-and- g} ABSI15RE BialCn Tl Hrrayd) @i tHerdo6H thil Hothirh QurfReblof thdiBall§at chip
of f the tap{e‘. | n addjtion, plqék-a d-pl ace chi ne.a are_addi ti.onal .pi egces of
fabri cat i onboghtasEe sdtcdnat Gerhally |\ nathar 2 ds, whilaitapags ROL.
Ther ezl*ZOr e, sewr\e?r holdidg @i s@maﬁﬁaﬂy drﬁodthdl@irfade?uohgaﬁ ﬁm dfesan addi ti onal
manual proc of . t hanspoyf:tin t ape._and_t iced chij| A

D ekeand. ol Sxtsthats ARABELE thEFapEREn AN A5 ERECAVE BEELEE hRIHE ap

undesi r abl eunevemeutrfage, such ae thebueralkbsyrfagpehball gridavraygsdubiagdi sposed
of once thedehqé.ng process is conpleted. In addition, adhesives on the tape

may remain on a 20 chip after t h% di ci ng process, thereby creating residue
that may be diffOoge supsteatais plagrdon §P@G@th§hﬁ@t&ﬁr’5§¥féppytheem¢ed from

a chibzs SUbﬁﬁd!tﬁ@tgub_?_ﬁfaitéf&&'é @]@axt&ﬁﬂmﬁlcl)ﬁfed/ﬂ a \ﬁal%luuaechﬁ_éle%ﬂ &mrfgf.l thye chip, ——
may be conprqni sed. se 0 pe 0.gener requi res._manua
nandl s ng. coger s, b 15ie, Aud HRc B BiAiIERE dDened oA VaFRPEE R by
t hose ski | | tapa-sidentovan tsuchntl2s thedidcnom Honbehagabotm cheaikoeffecnatly i me
consum ng) | v nr SSEF 4N t | i ! trate
may be m shglci}}'%dt h%rt%%gconet}g%hgg&nq 'nmggeﬁeeg@g ’e %kwg&ﬁgﬁ%ﬁeﬁ@g
met hod and om theyacavuscheck,of dicingaamyisarsedstotstamatially dige sheiti cal |y
dicingpa suitepPit@dicrduit Bhigadi AKWAN be appreciated by those skilled in the art,
the dicing saw dices the substrate to form the integrated circuit chips,
substantially without cutting through the tape.

Once the integrated circuit chips are separated, the chips must be



30 integrated circuit chips. In other words, what is desired is a nethod
and an apparatus for securely holding a substrate) w thout the use of tape,
during a dicing process. SUMVARY OF THE | NVEN®I ON* r 4 The present
i.nvention relates to a nest suitable fox holding a substrate in dicing
integrate circuit chips, a nethod for gutting a substrate with no tape fox
adhesi on using the nest, and an apparatus for carrying out the nethod. 5
According to one aspect of the present invention, a nest for dicing is
arranged to support a substrate during a dicing process, the substrate
including a chip, the substrate having a first side and a second si de,
wherein the second side of the substrate at | east one contact associ ated

%th _tge ch-bmovwef%m&;tbel;]t@ge?i @J\ﬂﬂ:u?@@wl g?ﬁéraalyﬂﬁgﬁusai fbhiilﬁﬂ(yvéﬂfd udi ng ?
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array including east  one bal'l having a bottom Surtace and a side
surface. The netHtarnassly.dadienel a mearualpyasess. @ pigktand-plasetmacing thin a

nest nechanhgybdseatsigsfbvieahBheps ions HRS t45¢, andPRIcBItRe CRIpY i Ng the
substrate includes placing the substrate within the nest. mechanismwth the
second Si dé‘“& gn%'agﬁvm‘ésg‘ﬁﬁ Sotain @ﬂegﬁhﬁéewgwms e eng
mec ha\?jq sm thpe, thetdsengf ﬁtekﬁmﬁ-pmde rmhc;\lﬂh@g iaoﬂanhtimembn_sknﬁmgl. aBgurdy ng
saw, erei ikionin st ani sm.qn. t t ¥ ni sm
i ncl udes Zg?ﬁggﬁ}pﬁ%n%]ﬁbg&'%ggﬁgg‘fe Wg‘?ﬁ%ﬁ %%ﬁﬂ%‘é}?\%@%ﬁh\ﬁgﬁﬁi?gengagi ng
t he second pétkiagdhat obip offiehedepem bhadditin, pigk eacliplack mackines azeuum
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cutting théﬂ gg%gl??ﬁ ?geggfrﬁb%ga;tlﬁ’rn st s?ggntg?l%gg? %gggat ti{r%é}}saag\?vw%?&r di ng
to yet anoth@ngdspekines; hdhereformian enazall Sangrmeess tehkely 18 r80WRS hod f or
cuttilzsg a taapRdd@senal Bsinwdleprobl® FURahsFheiMEtHd thpe S sh@dided dhyps oot h
si de and atsigsta tially unsnooth side. The nmethod conprises the steps of
retaining tREE LT PRAPIAFE MAtIM%est mechani smarranged to hol d the
substrate, wher &he usd of tapegnt dieirppsicesses isrftandesdesivablalasghiertgpehe
substrate wtbip. : [ eqi
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second nest side, the. nest n bo including a grid . aryangenent which
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that is 15centdrhiratelan an area of a die diced fromthe substrate, the nest
openi ng further vi ng,al .l L Qne._r i N |1 dis Olpet | rst
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to lift thmﬁ 0 I est side when the substrate is
posi ti oned @m%m&j@ the first substrate side facing the



25 first nest side and when the nest main body is mated with the vacuum
retainer plate. According to another aspect, the present invention is
directed to a method for dicing a tapeless suestrate, the substrate having
a first substrate side and a second substrate side, the first substrate
side being 30 snoother than the secondgsubstrate side. The nethod conprises
the steps of providing a nest having a first nest side and a second nest
side) the nest having a grid which defines at |east one opening, the nest
openi ng havi ng an opening area that is smaller than an area of a die diced
fromthe 6 substrate and di sposing the substrate on the nest with the
first substrate side of the substrate facing the first nest side. The

mﬁt hod furt Iher cmhpr;irésa@mainsf@ﬁgioﬁfrelmémitdianﬁeﬁ Stﬁf;ablemeflalgmg apl atfe_ havi 39
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to a met hodwhereinuthe segondtsideicasgsgdistinatgh thieimdst apsvhaniesa, ahd st eps of

retaining t e tgat e, nog_havipng . on | k face a tape for
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499 th i LR By lied for th
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cutting nmechanismw jlun and cutting _a prescribed portion of &he
t apel ess suBsRstantiabhyqapeethsidn aka substantially unsmooth side.  The metho

comprises the steps of retaining the substrate within a nest mechanism
arranged to hold the substrate, wherein retaining the substrate includes




15 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a diagrammtic
representation of a ball grid array side of a conventional substrate. Fig.
2 is diagranmmatic representation of a die side.okthe conventional
substrate of Fig. 1. 20 Fig. 3 is a diagrammatic top-view representation of
a nest in accordance with a first enboginent of the present invention. Fig.
4 is a diagrammati c perspective representation of the nest of Fig. 3 in
accordance with a first enbodi ment of the present invention. Fig. 5is a
process flow diagramwith illustrates the steps associated 25 with form ng
I ndi vidual chips froma substrate in accordance with a first enbodi nent of
the present invention. Fig. Gis a diagranmatic top-view representation of

g_ nest7 in @iég@liﬂgmh@ smb‘sh:[aae S\ﬁﬂﬁﬁi&}ﬁmirﬂ@dl{arﬁémt%mlm?hé siuggﬁﬂté On-d

ig. is a_ diagra iC )-Vi ew representation nest, in accor dance
Wi th & thi RGN COSt e LUBF ah HIbREAD AN Ao fAten LAV EERf ammt | ¢
per spect i vandepositienirsd tloeanest medksitishnoaccaddaant ehwkh FTheanethodenbodi ment
of the pre%spgheirr% tr?g . II;isgt. g 's-lesl d?agC arm%t"c rspe tt' V& o cuu
represent at1 on of gf{h}géc)%utilﬁe §Py 8#31?%%?11& E‘Fésui ﬁéﬁaggégﬁﬁwi %}ch Gt ock

pl at f & m asbuakbeish apvatwunifrendhedmcoemchhck, Whereih theisulisirate iof t he
present 1 Neaghied-thidkl the hestndtRELAMEANCultiATShURubSRLES SALKRY! ON Of

retai ner wal ['s "subst ant, y surrounding a nest Opening In accordance wth
a fourth 5 CBHBBHi"Pr@‘h’(aIBﬁmc-he present invention. Fig. 11 is a process flow
di agram whi ch i |Adedtdialge fditarfdtBeS a i of #hePrvddn ihoemiiog, 4 adsiiogual
chi ps frpm\,ﬁ .sybstCB%Ee in %:cordar%ce v%ﬂ%ﬁ% ourt WOdi [reggs’(%ilet he
present i nBAPEIS COPEERERBIY EXPRIITA R 3 RIS
10 substrate having a first substrate side and a second substrate side, the first
substrate side being smoother than second substrate side. The nest for
dicing comprises a nest main body having a first nest side and a second
nest side, the nest main body including a grid arrangement which defines
at least one nest opening, the nest opening having an opening area that is
15 smaller than an area of a die diced from the substrate, the nest opening
further having at least one retainer wall disposed on the first nest side
proximate the opening area. The nest for dicing further comprises a
vacuum retainer plate having thereon at least one vacuum pedestal, the
vacuum pedestal being configured to be disposed through the nest opening
20 when the nest main body is mated with the vacuum retainer plate, the
vacuum pedestal protruding above the first nest side of the nest main body
when the vacuum pedestal is disposed through the nest opening from the
nest side to lift the substrate off the first nest side when the substrate is
positioned on the nest main body with the first substrate side facing the
25 first nest side and when the nest main body is mated with the vacuum
retainer plate.

According to another aspect, the present invention is directed to a
method for dicing a tapeless substrate, the substrate having a first
substrate side and a second substrate side, the first substrate side being

30 smoother than the second substrate side. The method comprises the steps
of providing a nest having a first nest side and a second nest side, the nest
having a grid which defines at least one opening, the nest opening having
an opening area that is smaller than an area of a die diced from the



10 The present invention wll now be described in detail with reference to
a few preferred enbodi ments thereof as illustrated in the acconpanying
drawings. In the foll ow ng description nunmerous specific details are set
forth in order to provide a thorough understandi ng of the present

invention. It wll be obvious, howeverg to one skilled in the art, that the
present 15 invention may be practiced wi thout sonme or all of these specific
details. In other instances, well known structures and process steps have
not been described in detail in order not to unnecessarily obscure the
present invention. In accordance with one enbodi nent of the present

i nvention, a nest 20 apparatus is arranged, in conjunction with a vacuum
to secur el ysuilmdtoate subgispasen glthia mbshaltecmmgh«phesewst}v\thdﬁﬁuﬁesxﬂjstﬂaape A
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cutting, transporting, and subsequent processing wthout the use of tape as
wel |- as aligned for subsequent picking and placing. The use. of a nest to
hol d a substrate during dicing, wthout tape, 5 elim nates problens

associ ated wi th adhesive residue left on chips by the tape) as well as

i ssues associated with disposing of thg tape. Using a nest also allows the
overall dicing process to be nore automated, as the need for nanual
processes including nounting a substrate on a vacuum chuck and renovi ng
chips fromthe tape may be elimnated. 10 Referring to Figs. 3 and 4, one
enbodi nent of a nest nmechanismw || be described in accordance wth the
present invention. Fig. 3 is a diagrammtic top-view representation of a
nest mechannschamibin forfsupplyinigsared sevtiigatie médtympdranent o erceptiagent at i on

of the nest hanism .4t shoul d be appreciated . that for ease of
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conf i gur ed,tapelessisebsirate ardladerd vacoutr anstlafirengagimgithetapelessal reduce
t he novene . \ i AR AR e S, i st 202 may
be made of r}:glb\%glraﬁgtg gp%?égﬁ‘?l%@?@n}ﬁé I(rkra%qu?éa}Hﬂllgﬂ] onhe %%%%%éh? ,drhﬁest 202 is
f abri Gat ed StHRERAN frasytingappresgubedpowhonteddhe tapeless spbstaale steel is

bot h |i ght wetsilledapidhil (R0HesBhedBinA%h ahdERLE willethe J8eudRY be

fabricated from 400C,stai nl ess. Alignnent pins 210. on nest, 202 are used to
engage | ocator HO$QEdiEE Wt?g’cqtﬁ?’égﬁ’\ec&G@rplieée’bt)ls‘}‘f‘%néwnt‘ﬁéﬁé"ipgg‘ﬁ%?e with
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grid arraysupplicdefos Whs thaiSe H&hahidBaskhRAyidAlh Yald 8e&th#at hi n openi ng
214. As shown, \I\QI e qrid 12 defines one hundred and forty
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the walls of gr ?pcfga?rlgggiég n%m%afi&eﬁqg#entg#gggffﬁae%@g#nealgﬁggga%ﬁ?our
"corner" b&pnye@noaabmbstgaﬁed array may contact the corners of grid 5

arrangenent 212 Fi{@. Q%Hiéﬁ%ﬂhﬁﬁti%%pre%%n%‘ﬁbm ofBidi€ sRRESY the 214 may be
substanti al Iggr ectangul arly the corners of opening 214 may be

?rj]a st%ﬁed
slightly cGPeentignabsulstratestdgt Act of only the sides of corner balls
agai 88t gxzd ar rEigg8i®atdidgZamhiatiup-dieherdnies@tiativadf lnvsvar, that in

some enbodi t bstantl al |y, al.l bal l.s,al ong the sides of each ball grid
arr ay 10 r?agg&cdzdrﬁcgg?%%e_ﬁwglq%b%‘%mbefn%ao@wé’ﬁﬁg%ﬁpvﬁﬂ Nest 202 may be
mount ed agai nst Eigvdduardiegratkmatit péxspactiee repfesentditionnef hamess o€ Kbgy. The
vacuum chugkyf X&o?&éxll%er WRHCA frSP eﬁab‘bﬁﬁﬁ@ﬁ?;e}é‘bt}%‘?fe@ggﬁﬁﬁetn@ﬁ)é ubstrate

nount ed on nest 202_through openi rzg 214, G ngﬁa y sui t abl e mechani sm
may be used to rFO&n? 1hadrooess idhagram with alusiantasdde stepepssdckedput not

l'i m 28d t owigh fefmimeaidividigllehipd BrovhhGubat@tein asasdahee With avast dowel s,
n the vacuum.chuck. As will be described below wi th

(r)respsjlecr?t | ?(r) eﬁ%o%%l?err&/rs?gﬁﬁﬁé’é?s%zmé(ﬁﬂ,ioﬁence, a substrate, are nmounted on a
vacuum chuck, a Rgcé ngashagrayntdtintopatiethseebattation df@ gestanat e separat e
I ntegrat ed 6L dinte SHERS: Jerc8mitel?1?bodiment of the present invention.
Fig. 71s a diagrammatic top-view representation of a nest in
30 accordance with a third embodiment of the present invention.
Fig. 8 is a diagrammatic perspective representation of a nest in
accordance with a fourth embodiment of the present invention.

Fig. 9is a diagrammatic perspective representation of a vacuum



20 substr ate. Nest 202 is effective to hold the sep ar ate integrated
circuit chips substantially in place by locating the balls of the ball grid
array of each chips. The vacuum from the vacuum chuck hol ds each chip
against grid arr angenent 212, while the contact between the sides of at

| east one of the balls of the chip andgthe walls of grid arrangenent
prevents the chip 25 fromrotating and translating. By preventing chips
fromrotating and translating, subsequent pick and place processes used to
remove chips fromnest 202 nmay be efficiently acconplished. Further,
preventing chips fromfreely noving during and after dicing also reduces
the likelihood that dicing process nmay inaccurately cut the chips fromthe
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aligning t g PRVIOUR Paviexebte e felleddn tbe@rt bt dhe PE8SSRY oni ng t he
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nest is renm;&gagggﬁn%’gi}lggyegﬁ%kg‘g}n%g%ﬁg(n%%wh%% ﬁxﬁ@hﬁxoer.‘f' gur ation of the

cover may vary' w > ' e cover 'is arranged with 5
protrusi ons whi chn prghdapcematls onggimbundinteat véthBpressnddnyenting, Ameisti dual
chi Ps3g 0 NoafpRofthls 39 3rPin el iR Eon RIrfteioR withea yRChhAdRuinel flata0a) Nst the
nest. It should be appreciated, however, that the cover 1s dgenerally not
arr anged t3vIGIBEMANt, bpserawehi held asybstrate dusinggherdeinsprochss Wit at
the sides ofhd ise 6£fle. AtFh@bhlestratdis\pldead, balll Sdaneaf BERY.-sikeuper, the

cover 10 may_ ,be arranged to.allowt scr material to b hed out of

Che nest, ahtia RegivHED s tEn Banplid o6 eRE yaekaR rRsaina Al BT GcRhoyed
fromthe vacuum chuck in step 312, and noved to a "wash and cliy" unit. In
one enbodi nent, the covered nest fixture is automatically renoved fromthe
vacuum chuck, and noved 15 to the wash and ch~y unit. A wash and cliy unit

may be a part of the



aver all. dicing saw app ar atus, and is genes ally arr anged to renove
resi‘due left during the dicing process fromthe individual chips. The wash
and dry unit is further arr anged to dry the chips once they have been
cl eaned. In general, a wash and cliy unit is arranged to renove dirt,
debris, and dust 20 that has accumul at2d during the dicing process. In step
314) the diced substrate is washed and dried in the covered nest fixture.
During a process) the BGA side of the chips is effectively either sprayed
with fluid) e.g., water, through the nest openings in the nest, or
subnmerged in fluid. In addition to washing the chips, the spraying of 25
fluid, as well as the subnmerging of the nest in fluid, is also effective to
renove t he By magumangithamest omtheeacsum retainehelateoratsun pedestalpomat eri al
|5 all owed g viddh refiiheP b1k REMddH b mghmmdeg% efi @ﬁ) $65@nd s not
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en e chi

di ci ng saw sse lifickn SRt He nest 2 the  pr ocess
of fokdi ng h@ldnthedudldlemnp@ndtb@mceuadped&tﬁ\b shown in Fig. 3, a nest may
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substantial ly rectangul arl d\i éﬁﬁ%ﬁn rat | N genera ver, it
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upon the nunber an orlen%atl S onh t e supstrate qr,_.nore
ﬁépgz%&gﬂm t he

speci fi cal 1§%€ Ié%é‘ﬁl gﬁ‘BEttPégé negg suy
nest supporéacﬂmeatd;ﬁhﬁﬁghasmt&heamlmmpggeﬂ a@Ja@ém/tcﬁﬁs BpBhiyyd. contact
on the bal l%aelnf essta o) E % ttrate uzz a di git process,
may take on ‘fu e Qts 4 1St 08 T8 WP RMHASE R Slp=Vi ew

r epr edent atredainer \uaﬂs:sewmhahol:d eianh:emmhkaﬁnat}man edges therkhysmteventinige

pi 1ot 1 OLQYQ*?%QPS”“ YR rqduge) Blovtontt e THE D he e 1 O

vacuum chudreldnahstati ymmﬂ@ﬂmébihaue@an@nwa&smsm@l amtrappeds descrl bed

above) are @étmﬂ%et&xﬁhbtgﬁoﬁs %P ’Eﬁé E&bt @ox)@rtth(f ﬁ?epﬁ%t hPay”ﬁ&Jv 0%t gr i d

414 defi nes nest I:L open ngs 4 \/\,8 beg enbocj nment) are

subst ant i al PAPCEF Celf-» Wﬁ‘s Hégaém@g :14] Vi'é-{eglb@ sypetAtis 418 nay
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ready to be removed from the nest when the top plate is removed, as for

example, using a pick and place machine. In this manner, the overall



5 grid array in which the balls are arranged in a substantially circular
pattern. Alternatively, each circularly shaped nest opening 418 nay be
arranged to acconmodate a ball grid array with a polygonal, e.g.,
rrectangular, footprint. Fig. '7 is a diagrammtic top-view representation
of a nest in 10 accordance with a thin0d enbodi nent of the present
invention. A nest 432 includes a grid 434 that effectively defines nest
openi ngs 438. As shown, nest openings 438 are pol ygonal in shape.
Specitcally, in the described enbodi nent, nest opening 438 are hexagonal in
shape. Nest openings 438 are arranged such that they may accommobdate 15
ball grid arrays which have a footprint which is of substantially the sane
shape as neditimgppricessist@8ton dteshand dhé)eu’admsemeehtdd Jmhovledednrilgat nest
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surface 508 of nest 502, there is little risk of damage to the saw or top
surface 508 of nest 502 during cutting. Furthernore, the



5 height 540 of vacuum pedestal 522 nmay be adjusted to increase or decrease
the distance fr omwhich the substr ate is lifted off top sux-face 508 of
nest 502 as desired. The height of the retainer walls 506 may al so be

adj usted as desir ed. Adjacent vacuum pedestals 522 are separated by a
recessed channel 10 550. This recessedlchannel may be much wi der than the
wi dth of the saw, thereby allowi ng sone flexibility and tol erance in saw

bl ade pl acenment during cutting. In one exanple, the width of recessed
channel 550 nmay range from between 6 m| to 12 m| permtting the saw bl ade
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I g pick and pl ace operation. Although only a few enbodi mrents of the present
i nvention have been described, it should be understood that the present

i nvention may be enbodied in nany other specific forms w thout departing
fromthe spirit or 5 the scope of the present invention. By way of exanple,
whi | e nest openi ngs have been describgd as being conpletely open, i.e.,

nest openings allow substantially all balls in ball gz~id array be exposed,
nest openings may instead be only partially open. A partially open nest
opening may be such that only sone of the balls in a ball grid array are
effectively directly 10 exposed to a vacuum while others are shielded from
direct exposure to the vacuum The use of partially open nest openings nmay
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dicing process is performed on the substrate. In other words, the dicing
saw, e.g., a diamond wheel, of the dicing saw assembly is used to cut the

substrate to form individual chips. After the dicing process is completed,



substrates and chips on the substrate may vary widely. 25 Nest have been
descri bed as being fornmed fromalum numor, nore generally, netal

Typi cal ly, however, nest may be formed fromany suitable material. For
exanple, a nest nmay be fornmed fromplastic. A plastic nest is likely to be
lighter than a netal nest of the sane18ize and shape and, as a result, may
be preferable when the weight of the nest is an 30 issue. The steps
associated with dicing a substrate that is held by a nest nay generally be
wi dely varied. Steps may be altered, added) or renoved w t hout departing
fromthe spirit or the scope of the present invention. By 21 way of
exanpl e) a substrate may be | oaded into a nest) which is then placed into a

magazi ne ofprbogsdetbw esdved fvadtepra Opnawhithoacoaér & pliaced onéotlee estuum chuck.

| n ot her ds. | oaded nests, may be eued. phi t.o l.0adi ng .each. nest onto
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nest onto a vacuum he nest y al so sed In .a dicl process
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and cliy uritanded 6CheldHadp MasenEl efz | dergrhegiiEnyBicAbgveft A thebstrate
is placed 15d| n nestbszgch %agﬁjﬂ&ﬁ% ﬁl de fot.he cﬁqu%}%@et'e faces into
the nest. IH%tHetheibsivate giter inhvidnad chirs prfefamade £r theecover

ef f edilli vel ynpy deedranged thallossthe sordp enarsidlniobheswhshadbuabf yhahesct

contact wt @';l’ j di ci ng process. In another enbodi nent, a
substrate na%y eg‘%:ﬂlaé elgmleé'ltﬂ%logw'nest such that the "snooth," e.g., non-BGA

or die, side facBee toneyedmestdsturess remevathfronsthe vatumdsckanstepy be

cut from t g NoRdSHBOLA téiad%vasIPEner(i?eﬂhit??(GIHFHrFeSexﬁbpéirﬁéhtl?%hE%Eﬁéx@ﬁf ed as
illustr ative d not restrlctB%]Xe andé&%gi{entlon Is nqt to, be Iimted

to the det 4195¢ DtyEs1naptamatigally perroy ey 2RNEA fhitke adBaVEE t he
apperided cltaithe. w#8H hadghytdneitpr Aswash iandedityl enithasy beenp detsefi theed and

of 111 ust r areoat BiGiBE Y abbak i, BN HBRE B 1o SE AR sl fuc?y Y
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nest for drmiisuithel E?%%“’ﬁﬂﬁ%‘aﬁ??é Thps onge tHEV hayg et iated. flo - A
process, s&eRed @twagb apdl iy umntis asrangak tq FIBOYe d&'taﬂ%b%s’sﬁé't(gﬁﬂs%
subst20at e ghde hasaicduihidlated dagingafle &y pRiceSs.smoot her than second
substrate si de, ﬁlos%{)I I4r:'§ﬁ1e diced slubstrate is washed and dried in the covered
nest fixture. During a process, the BGA side of the chips is effectively
either sprayed with fluid, e.g., water, through the nest openings in the nest,
or submerged in fluid. In addition to washing the chips, the spraying of
25 fluid, as well as the submerging of the nest in fluid, is also effective to
remove the scrap material from the nest. In other words, the scrap
material is allowed to "float" out of the nest during washing, as the scrap is
not held within the covered nest fixture. The wash and dry unit may be
arranged to capture scrap material and residue such that the scrap
30 material and residue may be readily removed from the wash and dry unit.
After the chips are washed and dried, the covered nest fixture is
offloaded from the wash and dry unit in step 316. In one embodiment, the

covered nest fixture is automatically offloaded onto a staging block. Once



a nest main body (502) having a first nest side and a second nest side,
said nest main body (502) including a grid arrangenent which defines at

| east one nest opening (504), said nest opening (504) having an opening 10
area that is smaller than an area of a die {140) diced from said substrate
(102), said nest opening further having at | east one retainer wall (50Q

di sposed on said first nest side proxinmte said opening area; and a vacuum
retai ner plate (520) having thereon at | east one vacuum pedestal (522),
sai d vacuum pedestal (522) being configured to be disposed 15 through said
nest openi ng when said nest main body (502) is mated with said vacuum
retainer plate (520)) said vacuum pedestal (522) protrudi ng above said

first nest the@gvefedsmést Mashe iBbMRALY, (IR ¥Wepn3 BRitH e \Cacstyy Ratrsidal

522) is di d th id t ing fr. id _side.to |ift
Sar ) subst HRPEL OUOSOHS L Aiced Suhs e OVl Coth s SipEITarbSer2) | s
f20 posi ti pme;m, m? shipi;tal@_sli(:;anma'regi frofytHebied)t o \/\ﬂ}ybic&a;]]ydghglthipasmkmsp r at et sidde
acl n sal 1 IS es Sl de . an e Sal nes | . ), s..mate
h o e TR e ta?P&h\(’égég}}.‘eyzﬁl O R R L éfhafshe%eci ted in
cl ai m51 wherecessieg.d Wikt swhstagBallyGRly swstalleavlethvelmagibhe wsaostor at e (102)
A S8 d . . o °)
host i n BemsEals s, HEdod B e Ghg LBicR ARFPLRANpEAATT) ! © ST L
nest for divemnyedberchaps &wm thengsim Invherdasaribal embediorandothsemekt al (522)
I ncludes a MACHLYEE BRAChiGRAE af bf tRe BOLLAIBActh gl Sw(dA@biPC UTRAY isa@ai nst
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sai d retaining wal | is |ess. n, a, hei Wi e i cuum

pedest al (@5%‘?%‘?{6%?%}b%‘ghal?&o?;@’?&}f*&eai%f nhe.egictks?’_b‘%p!) ced Pﬁﬁﬁl&lpgg’gi n body

(502). 5 5.alf‘thwatigsly, hersepiacategfram thecdicets sawasaembly., Whemeihe ddpd vacuum

retainer plabgelRRRY fi‘bﬁltﬁﬂgrn&?”ﬁ{é@%; ?S&EQHIS}A ﬁM&H&FcHiﬁ?QQ di sposed
estal s ( 530 Sald v

bet ween adj acent vacuum pe acuumretal her plate
(520), sai SOBHYAIRE. structure 10 (550) being arranged to receive scrap

mat enisal creat edAd slod A 3h FriguRSh MR eI rdi¥as@ildrH} shaledswdetfat the The
nest for dici 9.as Ieci ted in clajm5 B’QEI‘E[ sai d ch nle structure (550)
is arr anged‘etsg $ aPEMREdo5RP Bt FRLFpNS PRI HRRE and a
depth of sauthstizaeneln genewslpheweba0)it slogdtiier appitchiztetiehghthen t h whi ch
o0, LeCuTASiGaih (RR21eGRM B ARONS FOLAGTE Ak gret
substrate $epgcas aguestirgay shangecdengnsing apen the syze anddhpshape of theci ng as
reci 2ed in sebstidtds thdthe®dstG9 iRfendedGodupport. Further, the size and the

shape of openings in a nest, i.e., nest openings, through which the balls on

a substrate may at least partially protrude, as described above with respect

to Fig. 3, may vary depending upon the number of and orientation of balls

on the substrate or, more specifically, each chips on the substrate. As such,

25 the grids of the nest support the substrate, which are arranged to provide
minimal contact on the balls as necessary to support the substrate during a
dicing process, may take on different orientations.

Fig. 6 is a diagrammatic top-view representation of a nest in
accordance with a second embodiment of the present invention. Like nest

30 202 of Figs. 2a and 2b, a nest 402 includes pilot locator holes 406, which
may be used to hold nest 402 against a vacuum chuck. Nest 402 also
includes alignment pins 410 which, as described above, are arranged to

align a substrate with respect to nest 402. A grid 414 defines nest
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20 which are arranged in a substantially rectangular orientation.
Alternatively, hexagonally shaped nest openings 438 may also
accommodate ball grid arrays which are shaped in a substantially
triangular orientation.

Fig. 8 and 9 illustrate in accordance with a fourth embodiment of the

25 present invention, a combination vacuum retainer plate/nest mechanism
which permits dicing to be performed with the BGA side of the substrate
facing up. With reference to Fig. 8, nest 502 includes a plurality of nest
opening 504, which are formed through the thickness of nest 502. The size
of each nest opening 504 is dimensioned to be slightly smaller than the

30 dimension the cut die to prevent the cut die from falling through. Each
nest opening 504 is surrounded at its opening by retainer walls 506, which
are disposed on top surface 508 of nest 502. Retainer walls 506 are
arranged such that a cut die can rest on top suxface 508 of nest 502 while
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10dd includes a plurality of raised vacuum pedestal 522. Electron vacuum

10 pedestal 522 is configured to fit within a nest opening 504 of nest 502.
Each vacuum pedestal 522 also includes a pedestal top surface 526 which is
flat to form a vacuum seal with the under surface of the cut die during
cutting. Each vacuum pedestal 522 further includes a vacuum port 528.
When vacuum block platform 520A is mounted on baseplate 520B, vacuum

15 port is connected to a recessed chamber 530 in baseplate 520B. When a
vacuum exists within recess chamber 530, as for example when vacuum
lines are connected to port 532 in baseplate 520B, each vacuum port 528 of
vacuum pedestal 522 provides vacuum to hold down the cut die during the
cutting period.

20 When nest 502 having thereon a substrate to be cut is mounted on
vacuum retainer by placing nest 502 on top of vacuum block platform 520A4,
the vacuum pedestals 522 protrude through nest openings 504 of nest 502.
The height 540 of each vacuum pedestal 522 is dimensioned such that
pedestal top surface 526 protrudes above top surface 508 of nest 502 when

25 nest 502 is mated atop vacuum block platform 520A. Accordingly, the
substrate lifted off top surface 508 of nest 502 by pedestal top surface 526.
Therefore, the height of retainer walls 506 are typically lower than the
height at which the top surface of the vacuum pedestal protrudes above the
top surface of the nest when the nest is mated on top of the vacuum block

30 platform. For example, if the top surface of the vacuum pedestal protrudes
above the top surface of the nest by 10 mil to lift the surface off the top
surface by 10 mil, the height of the retainer wall may be 5 mil. Therefore,
vacuum is turned on to allow vacuum port 528 to securely hold down the
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1S tumed on, the subst1 ate may be cut. Since the substrate is physically
lifted off top surface 508 of nest 502, there is little risk of damage to the
saw or top surface 508 of nest 502 during cutting. Furthermore, the
height 540 of vacuum pedestal 522 may be adjusted to increase or decrease
the distance from which the substrate is lifted off top surface 508 of nest
502 as desired. The height of the retainer walls 506 may also be adjusted
as desired.

Adjacent vacuum pedestals 522 are separated by a recessed channel
550. This recessed channel may be much wider than the width of the saw,
thereby allowing some flexibility and tolerance in saw blade placement
during cutting. In one example, the width of recessed channel 550 may
range from between 6 mil to 12 mil permitting the saw blade to move from
side to side as much as 5 mil without risking damage to the blade.
Although it was not shown in Fig. 8, the step portion and/or vacuum port
may be around the array nest opening to retain the scrap parts to facilitate
their removal during subsequent washing or rinsing.

After cutting, the vacuum is left on and a top cover, which is not
shown in the figures, is placed on top of nest 502 and the cut die. The
combination of the top cover, cut die, and nest 502 forms a covered nest
fixture. Since the vacuum is left on, each individual cut die is still held
securely on pedestal top surface 526 of vacuum pedestal 522 at this point.
The top cover preferably has a plurality of contact posts to contact
designated locations on each cut die (e.g., the four corners of the cut die) to
hold the cut die down by the weight of the top cover. Thereafter, the
covered nest fixture is lifted off vacuum retainer plate 520. Since
individual cut die are no longer lifted off top surface 508 of nest 502, they
drop down or are forced downward by the weight of the top cover to rest on

top surface 508 and are constrained by retainer walls 506. In this manner,

the top cover and top surface 508 trap each cut die in between while
retainer walls 560 substantially limit the rotational and translational
movement of the individual cut die. Thereafter, the covered nest fixture
may be transported to a washing/hising/drying machine. Since each
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individual cut die is constrained by top surface 508 and retainer walls 506,
the individual cut die are aligned for subsequent processing once the top
cover is lifted off nest 502.
Fig. 11 illustrates, in accordance with the fourth embodiment of the
5 present invention, a flow chart of the automated die cutting technique
using the nest and vacuum retainer plate arrangement of Figs. 8 and 9.
In step 600, the substrate is aligned to the retainer nest, BGA side up and
side down. In one embodiment, the substrate is aligned to the nest by the
locator pins on the nest (such as locator pin 510 on nest 502 of Figs. 8 and
10 9).

In step 602, the combination of the nest and substrate to be cut is
positioned on top of the vacuum block platform to allow the top suxface of
the vacuum pedestal to lift the substrate off the top surface of the nest. In
step 604, the vacuum is turned on to securely hold the substrate to the

15 pedestal top surfaces of the vacuum block platform. In step 606, the
substrate is cut with the BGA side up. One advantage of this
implementation is that the die can be cue with a plastic or the molded side
down, which is more forgiving towards the end of the cut.

In step 608 the top cover is placed on top of the cut dies and the nest

20 while the vacuum is on. As mentioned earlier, the weight of the top cover
holds the cut dies in place and forces the cut dies downwaxrd when the
covered nest fixture is lifted from the vacuum block platform (step 610).

As mentioned earlier, when the covered nest fixture is lifted from the
vacuum block platform, the individual cut dies fall down or axe forced

25 downward by the top cover toward the top surface of the nest to allow each
individual cut die to be trapped between the plate and the top surface of the
nest, with the sides of each cut die constrained by the retainer walls
disposed around the nest opening. Thereafter, the dies may be further
processed while being constrained between the top cover and the nest and

30 by the retainer walls (e.g., washing, rinsing, drying and the like).
Thereafter, the top cover may be lifted off the allow pick and place
equipment to access the cut dies, which are now disposed on the top surface
of the nest and constrained by the retainer walls, thereby aligned for the
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pick and place operation.

Although only a few embodiments of the present invention have been
described, it should be understood that the present invention may be
embodied in many other specific forms without departing from the spirit or

5 the scope of the present invention. By way of example, while nest
openings have been described as being completely open, i.e., nest openings
allow substantially all balls in ball grid array be exposed, nest openings
may instead be only partially open. A partially open nest opening may be
such that only some of the balls in a ball grid array are effectively directly

10 exposed to a vacuum, while others are shielded from direct exposure to the
vacuum. The use of partially open nest openings may be effective in
allowing a substrate to be securely held by a vacuum during dicing.
However, wash and dry processes used to remove residue from diced
integrated circuit chips may become more complicated in that removal of

15 residue from around the ball may be difficult when not all of the balls are
exposed.

The nest openings in a nest have general been described as being
uniform. That is, all the nest openings in a single nest have been
described as being of substantially the same shape. However, in one

20 embodiment, the nest openings in a single nest may not all be of
substantially the same shape. For example, some nest openings may be
polygonal in shape, while other nest openings may be circular in shape. A
nest with a nest openings which are of a variety of different shapes may be
particularly suitable for use with a substrate which includes integrated

25 circuit chips that have a variety of different ball grid array footprints.

It should be appreciated that although nest openings have been
described as having polygonal, e.g., rectangular, and circular shape, nest
openings may generally have any shape that is suitable for accommodating
ball grid arrays without departing from the spirit or the scope of the

30 present invention. By way of example, in the event that a ball grid array
has an irregular shape, the corresponding nest opening may also have
substantially the same irregular shape. Such irregular shapes may
include, but are not limited to, irregular polygonal shapes and assorted
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5 virtually any size and shape. Nest may take on an overall circular shape

when the substrates which are to held using nests are circular in shape.
Alternatively, nest may take on a general polygonal shape when the
substrates which are to be held are effectively polygonal in shape.

While nests may include channel, or steps, which are intended to

10 prevent scrap material generated during dicing processes from freely
"flying" around, nests may not necessarily include channels. In one
embodiment, nests may include clamping mechanism which hold scrap in
place. Alternatively, in another embodiment, scrap material may not be
constrained from moving after the dicing process if it is determined that

15 substantially loose scrap material is not detrimental to the overall
fabrication process.

Further, substrates which are retained in a nest may include any
number of integrated circuit chips without departing from the spirit or the
scope of the present invention. The number of chips depends both on the

20 size of the chips and the size of the overall substrate. In one embodiment,
a substrate which is approximately 8 inches by 2.5 inches may include 189
chips, each with a seven by seven ball grid array, in a twenty-seven by
seven overall array. It should be appreciated, however, that the size of
substrates and chips on the substrate may vary widely.

25 Nest have been described as being formed from aluminum or, more
generally, metal. Typically, however, nest may be formed from any
suitable material. For example, a nest may be formed from plastic. A
plastic nest is likely to be lighter than a metal nest of the same size and
shape and, as a result, may be preferable when the weight of the nest is an

30 issue.

The steps associated with dicing a substrate that is held by a nest
may generally be widely varied. Steps may be altered, added, or removed
without departing from the spirit or the scope of the present invention. By
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wash and dry unit.

While the use of a nest has been described with respect to
substantially automatic dicing process, it should be appreciated that the
nest may also be used in semi-automatic dicing processes. For instance,

10 the nest may be used in a dicing process which requires manual loading the
nest onto a vacuum chuck. The nest may also be used in a dicing process
which requires that the nest is manual moved from a vacuum chuck to a
wash and dry unit.

As described in some of the embodiments above, a substrate is placed

15 in a nest such that the BGA side of the substrate faces into the nest. In
other words, the "non-smooth" side of the substrate is effectively placed into
the nest, and comes into substantially direct contact with a vacuum during
a dicing process. In another embodiment, a substrate may be placed into a
nest such that the "smooth," e.g., non-BGA or die, side faces into the nest.

20 In such cases, the substrate may be cut from the non-smooth side. The
present examples are to be considered as illustrative and not restrictive,
and the invention is not to be limited to the details given herein, but may
be modified within the scope of the appended claims.

Although the present invention has been described and illustrated in

25 detail, it is clearly understood that the same is by way of illustration and
example only and is not to be taken by way of limitation, the spirit and
scope of the present invention being limited only by the terms of the
appended claims.
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WHAT IS CLAIMED IS:

1 . Anest for dicing configured to support a substrate (102) during
a dicing process, said substrate having a first substrate side and a second
substrate side, said first substrate side being smoother than second
substrate side, comprising:

a nest main body (502) having a first nest side and a second nest side,
said nest main body (502) including a grid arrangement which defines at
least one nest opening (504), said nest opening (504) having an opening
area that is smaller than an area of a die (140) diced from said substrate
(102), said nest opening further having at least one retainer wall (506)
disposed on said first nest side proximate said opening area; and

a vacuum retainer plate (520) having thereon at least one vacuum
pedestal (522), said vacuum pedestal (522) being configured to be disposed
through said nest opening when said nest main body (502) is mated with
said vacuum retainer plate (520), said vacuum pedestal (522) protruding
above said first nest side of said nest main body (502) when said vacuum
pedestal (522) is disposed through said nest opening from said nest side to
Lift said substrate (102) off said first nest side when said substrate (102) is
positioned on said nest main body (502) with said first substrate side facing
said first nest side and when said nest main body (502) is mated with said
vacuum retainer plate (502).

2. The nest for dicing as recited in claim 1 wherein said substrate
(102) is diced when said substrate (102) is lifted off said first nest side of
said main nest body (502) while said nest main body (502) is mated with
said vacuum retainer plate (520).

3. The nest for dicing as recited in claim 1 wherein said vacuum
pedestal (522) includes a vacuum port configured to hold said die (140)

securely against an upper surface of said vacuum pedestal (522) when said
nest main body (502) is mated with said vacuum retainer plate (520) and
vacuum is turned on.
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pedesta] (5622) protrudes above said first nest side of said nest main body

(502).
5
5. The nest for dicing as recited in claim 1 , wherein said vacuum
retainer plate (520) further comprises
a channel structure (550) disposed between adjacent vacuum
pedestals (522) of said vacuum retainer plate (520), said channel structure
10 (550) being arranged to receive scrap material created from said substrate

(102) by said dicing process.

6. The nest for dicing as recited in claim 5 wherein said channel
structure (550) is arranged to receive a saw blade during said dicing
15 process and a depth of said channel structure (550) together with a height
with which said vacuum pedestal (522) protrudes above said first nest
surface is greater than a depth with which a saw blade protrudes below
said second substrate surface during said dicing process.

20 7. The nest for dicing as recited in claim 1 , further comprising at
least one holding mechanism, said holding mechanism being arranged to
substantially secure said nest main body (502) to a dicing apparatus.

8. The nest for dicing as recited in claim 1 further comprising a
25 top cover configured to be disposed above said substrate (102), said top
cover including at least one contact post that contacts said die (140) to force
said die (140) against said first nest side when said vacuum retainer plate
(520) is disengaged from said nest main body (502).

30 9. The nest for dicing as recited in claim 1 wherein said first
substrate side represents a mold side of said substrate (102), said second
substrate side represents a ball grid array side of said substrate (102).
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10. A nest for dicing configured to support a substrate (102) during
a dicing process, said substrate (102) having a first substrate side and a
second substrate side, said first substrate side being smoother than said

5 second substrate side, compurising:

a nest main body (502) having a first nest side and a second nest side
opposite said first nest side, for supporting said first substrate side on said
first nest side, said nest main body (502) including an aperture having an
opening area that is smaller than an area of a die (140) diced from said

10 substrate (102);

at least one vacuum pedestal (522) for holding said die (140) through
said aperture during said dicing process, said vacuum pedestal (522) being
configured to be disposed through said aperture from said second nest side
and protrudes above said first nest side of said nest, said vacuum pedestal

15 (522) including an upper surface configured to form a vacuum seal with
said die (140) during said dicing process.

11. The nest for dicing as recited in claim 10 wherein said nest
main body (502) further comprises locator means for aligning said substrate
20 (102) with said nest main body (502) when said substrate (102) is disposed
on said first nest side of said nest main body (502).

12. The nest for dicing as recited in'claim 6 further comprising
cover means configured to be disposed above said substrate (102) after said
25 substrate (102) is diced, said cover means including at least one contact
means that contacts said die (140) to force said die (140) against said first
nest side when said vacuum pedestal (522) is disengaged from said nest
main body (502).

30 13. The nest for dicing as recited in claim 6 wherein said first
substrate side represents a mold side of said substrate (102) said second
substrate side represents a ball grid array side of said substrate (102).



