;e3e\:\6TK~ 7 MAR 2003 TITLE OF THE | NVENTI ON Arrangenent Configured to
Support Substrate during Dicing Process, and Apparatus and Met hodqf]d4AR 1003
Cutting Tapel ess Substrate Using the Arrangenent 5 BACKGROUND OF THE
| NVENTION Field of the Invention The present invention relates to an

arrangemnmu“mmmmmmed to support a substrate during dicing for cutting the
substra pe for adhesion using a nest. The present invention

al so rel at essodo@2* an apparatus 10 and a nmethod for cutting

substrate using the arrangenent. Description of the Backgmmmmmmmmmmi ng
the fabrication of integrated circuit chips, nultiple integrafgd.circuit
chips are often arranged on a single substrate, e.g., wafer or circuit

board, whi i [ to separate the integrated circuit chips.
TLE, B PR RO

15 Al t houg € Sawed, or diced, to create individual chips
at substanti al | Aramygeoent Cdofignyecato Suppertl Sikasrateatiring BliciagsBrocess

substrate LAdMBEAkLY a8AMUNR £ Ol OThOoRL SuBoAAMk Bisie e 1 or med on

the substrate. : I's a diagrammatic Tepresentation o ontact, or
bal | grid Zorangeents GA) side of a conventional substrate. A substrate 102

i ncl uges | BANEKARDUND €3F 58 ISNVENTIOM ps 11 2, each of which includes a

ball grid array 0.of cantacts, as will be appreciated by those skilled in
the art. Iﬁ{‘i}arfgstéf’)m{’ﬁ’éaﬂﬁnber of integrated circuit chips 112 formed on

substr?te ngZWEhe\m@sénﬁﬂm'd ntiongrelaes to g gﬁrmgahﬁﬁubmﬂh@hmdlw an]g E) hleI
size of eac 5 intagrated,ci.rcuit. chips 112 . .Further,  t nunper of balls
T each baPtPERtA MTHEAE e dlinE MERy A oS St e PR T e B
substrat e adBesionlusies aoresthulitiegotesent ihwentionral syrelates toi acappaxdtups 112,

each yf Whi;gl JA%en 54 Bl éui{ﬁd% B s e PAoE R AL bardihiptiiat e 102 al so

general ly include catqr are or- vari ous
fabri cati oleseuptienss thadlaskereunddet not Iinmited to, processes used to

apply ball gel dTapi@y thd GalicAdst &%%lggéd g{&ﬁgﬁgﬁﬁ?}gglﬁﬁﬁg% %E@ggﬁgé;t% ?; tee

substrate 102..£.ck-u oints" 11G . ‘

102, are afFF§HY II?%aE‘gBﬁP’é ALLARFULOR § INGGSUDFE ALy, e.8.. Walfh A SHLIty o g |
al i gnment b_f)aﬁﬂbﬁlﬁilblﬁtis eiz@ﬁtélé%gr qiig@&sfsaéy%radurtheg?%e%bamm&mﬁt Ahist_. ,
represent aty.qn of the, non: ide of ;substrate 102 i.s.shqwn,in Fig 2.
o GRS Al 2 SEpRRBIE TS SRR I B RalANE b

substrate $0bstandiatynamcpositdbuiypanaivieyall fgbricktson pregssatthe sibstrte dies 5
140. As w kd ﬁﬁcﬁﬁpéﬁ&}egtggﬁr%}%@%%ﬁ aied dids lltégfgﬁ%g oi@fL substrate 102

i's dicedto{)ormlndlv integrated circuit c on side of each
i nt egr at ed SBPFRXAI® chip 112 will have ball grid array 110) while the ot her
side w |l have iMgepiodih@iantmiatic Feprebéftation GEAlcontwd, abbxk gridh order to

separate inteqr ciycuit chips. 10.froma, substrate, .t sulst,r at e nust
be di2 ed vviafha%'aeéﬁg? ﬁﬁ{eséaﬂ/? S?m'se_!lonrs'ﬂolngll 535%1859' T@SP@%‘PFV ng éﬁ“?lugs_gpr ocess
i nvol ves nimdiaidyalihtegrated tieceiishipsal 2, each-d@thish decludes a kall gnidadhesi ve
surface, e. 6%% I: Ej]!- Emji'nv' i RL,egr at ed
circuit chiagléasi n%)?g(c:e, %5?%@(;{;}?1' %E‘Wgﬁegrﬂ}gg}‘%&% peci #}?‘%gﬂltfytmt he
tape is usgenewlpthapnmbenof isteghated; duait thinsghl2 fsamedraustbeiraigslaF om
rotation amghy ¢2R8!dRpeARINY tipon the size of substrate 102 and the size of each

25 integrated circuit chips 112. Further, the number of balls in each ball grid

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
30 used for various fabrication processes including, but not limited to,
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
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respect to one another. A substrate is cut fromthe BGA side, i.e_{ Ha)l
substrate is cut with the non-BGA side down, since it is difficdl MA maape
to effectively grip and hold the balls in ball grid arrays) either fromthe
bottom surfaces of the balls or 20 fromthe side surfaces of the balls. In
ot her words, while tape is capable of securely holding a substantially
snoot h surface such as the dies on a substrate during dicing, the tape is
not as effective in securely holding an uneven surface, such as the over
all surface of ball grid arrays, during dicing. Once a substrate is placed
on tape with the BGA side up, the tape 25 and the substrate are manual |y
| oaded on a vacuum chuck for dicing. In other words, the tape and the
substr a]E e aweﬁm atigathent of svlﬁlbsu?m ¢0Rcks ntepsan, derilayfabrivationt Eat bt hed
vacuum fromthe y C Cliv "grips” the.t .ang the board.
Wil e the tape ﬁ\g&##g&g{t}gﬁnrgt&%aé%'?g‘% Sg# @%@bﬁg‘@ﬁﬁﬁ@gﬁﬁég?wﬁnﬁ ci ng saw
i s used to Eigt 2maNooaB(G sideof shbstzate 202 gnast belconsidened torbhebdieAsdeti | | be
appreci ate [ i . . i Ch 0o el . substrate
GrRYLERAES 16 4d fith t%%?g%?%@dgmlmg{l%@m%%hg%ﬁc{lﬂedl%g

to formthe integrat clrcul, siant cutting through
the tape. Offe ¢HeWilhbegprredatad by thoseskiled in theput athan sebsrats B2 nust

Pe -2 1 tZ?] N&%ﬁa@%?memm hduhl ﬁiﬂegféteﬁmﬁiﬁhé%qqm bis sﬂ:ﬁ!“ 6f étlchy not Utseﬁ
0 renove t. C framihe €y, ,Si Nce e .chi ps e en n accurately
al i gned on PH&ER ‘FHGIWF%%H Fgggﬂuﬁﬁvmwdraé@é%éaWﬁﬂ@ﬁ?‘ﬁ&%@ si de up,

from the tapde wilhdavpliateratahcietuip dud@40i de down, in a hol ding tray which

may be 5 used to transporty the chi ps, to a _subsequent br.icatipn process.

.The use of nanuéﬁ‘s nglggggsqbop{gvﬁtgxrd,elﬁg SEP¢ e%‘%—%@s‘iﬂﬁ% CORF

i nacclir at e froxhtaesulmtiate] the subdtrate miust beakiceal withox diing aapi mksiarithpl ace

machi ne ma us d (=8 Ghl chi ps

- ol di ng P ARy B S Brob i TR B0 0@ R 36Bokater 1 05

tape, the ua- Gppﬁléiﬁ-w,rﬂrhéé &dh@ﬁlvﬁ@s{l‘f@eoﬁ-geﬁapﬁneTgértggm‘léhg. By way of

Chat chi p ot Eesarth B R IRl Mgl 4168 chieufAilps I plate, B0t a1 ona
i . .., ilion, pick- - p [ iti

pi eces of f‘i&ﬁ}l}%a{lﬁéﬁt%&&%nrst%&{%@'yel%ﬂ@%smeééﬁ&r&%n‘fIéib%n di ci ng

machittes. Théivedwalentegrated cakclitchip s fropd csHni snd tlealsyation katlui re 15 an

addi ti onal I f transporting the tape and the diced chips to
t he pi ck- and® ‘I&gé%gﬁggﬁ?‘f‘ﬁ}é&The use of tape in dicing processes is often

undesirabl e as theubsipateimcutdroreltheiBEAsidepensa sebstaate mmtt wishdheposed
of once th i.Bt RERRSS di I id L . ! he tape
may remnai n(:ﬁ}(g(rilll g%mﬁfi a,IF’téélr%C@[pﬁreiB I Cl ngt %’? gggggé btgﬁcetrl‘geggegg?ﬁelgﬁﬂggléesi due
that may bdhaibeilsap alf SIABILS, ' frem thgdottom, surfigeep et the baldpord from
a chinI) Suthﬁﬂ_Lthatsidegli_ﬁlﬁi'faéési @f][t}@t&ﬂfs.l da ovhkl mlsldé,hehjl@!tsgé id Uapaamllé e chip,
may be conprom sed. ;fhe us .ape al so, gener a requi res nmanua

nandl  ng. SeetgRoldin 4.5 3hahAfg hoitnIEHE Suén S ee BB ed by

t hose ski |l Isatysinate doring dicing, 2be ddple is not aoeffecting tosdrurelyi loldirgnent i me
consum ng, I e I { kedqi t hat: trate
may be m ShaRGLag BHRE; SEAr R EhE Dol SR Rihal EBE 3805 (Bind HBR. S
obj ect of the pl¥aena substaate isplased engapevath she BGAsitenep: thedtapent i gur ed”
to sugport ghdthséulateatduireaduslile 168l ddl §f aSachliht fh &l eficing. sgaurel y

e subst r LS JOFd e AP Ae SUSGHIP Aa° AEBaORAVBET Thsth ¢ he uoe
of tape durtapg-sidedein| sachptloneth®. vacuum from the vacuum chuck effectively
"grips" the tape and the board. While the tape and the substrate are held
on the vacuum chuck, a dicing saw is used to automatically dice the
30 integrated circuit chips. As will 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
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-3 1 7 MAR 2003 In order to solve the aforenentioned problens, an
arrangenent configured to support a substrate during a dicing profﬁ'ﬁ\R
according to the present invention has a structure as follows. Fi , tzppé
substrate to be supported has a first substrate side and a second substrate
side, and the 5 first substrate side is snoother than second substrate
side. The arrangenent conprises a nest having a first nest side and a
second nest side and a vacuumretainer plate having thereon at |east one
vacuum pedestal . The nest includes a grid which defines at | east one nest
openi ng and the vacuum pedestal is configured to be disposed through the
nest 10 openi ng when the nest is nmated with the vacuumretai ner plate. The
nest openi ngmweddnompheitagear davadvaim is gemaldllyr ndthasedaio @oemvedhea di e

diced f i ] | : f d
of o resi | LpS HRUEBAE P, shie RGPS BECBALE ndiaRc BthulRRBiel] S8R, OF 100
when the 13apaculiiipisellysesersen masprasneve eaduehipt Bérheite wipdnomgher om t he
nest side tgpb fien Iben%cé RSk cBiiS BEA 488 dblvinSin aqﬁlaﬁigdﬁayg?pﬁﬁ *i?%% ppstrate

is positioned on the nes 1rst substrate side first

t.wih 'the f
nest &1de angdindnansrorhihe Cf@maeau agyenf dakuaeation PEQCESHer L e 288 of | 1
usi ng the ahaangeprtbsddschsweser,ds oftes tiineadnelifiing & dsinbséwate. 20 is

lifted off the f t g foth i t b whi,l e th t i
mated wi th the VAECAIATTELE Ao Pt AR gRaEEe: ALk APArEAPE AR nent
of the presmeay benwedttoaemavieetheatupsiipeadtss tdpd, mndydase sthe eleipsimpor t

fi d ' i . cunface.
pedestal - wisiafAabe? A S APRY Gk PRl By WBRSTIRLELES B cho? facULT
vacuull i s ttapactheonse ¢ pickraal-placemeachivasrs pliee sinae conguming.i iy wdes a
count er sunk,fRaL AL, Apakoard-plicd RACHRAREMSY IR e&él?clﬁﬁéf{l‘i&rﬁ#”k portion

is in vacuum co ni cati o th the_vagyum port, "and the meter of the
count er sunkEENE tlcgll? Q&égﬁ' taRan 0 g Ibrpl%#'aPHé’l%R: S are3o
Accor di ng taﬁlcﬁfi@hbllejbiebé§i)iéfalbﬂta@iﬁh%ﬂd”fpﬂﬁen@fthhhﬁreDF@fi(ﬁiallyi seyapifecftomt he
nest openin .furthgﬁ. has bﬁl.e st one rg@a'.ner wal [ di ﬁ@%‘ieﬁ on the first
nest side dﬂ%gﬁﬂf‘ s o@ QT GrL OV AR SPGB YhRredMafer r ed
enbodifrent ear addiomad seaniualdprocdss MARaRHDH tinpvidret tape, artdéh evdicad khipst ai ner
plate furt hcﬁrt &gm-iaﬁﬁﬁqﬁcfprm%edi sposed between adj acent vacuum

P vacuum reta

pedestal s o I ner plate and the channel is arranged to
recei ve a saw bl'Hireuskief inpeaimediging prpcpssrsds oftepagndrsirable agthefgeerent

descri bed QHQY%e Yol R SRPENSINE A Aust HGsPESS] 6 GitelthBqligigar atus for a
t apel ess subs

rat.e, whi,ch ,conpri as orting nechani smfor retainin
the t apel odUOLeFcamPIFtEds) TRACHEOR RUMPY30h Sk (ahe PATSSTAIAR Ror -
adhes2n, ahipafitemthetdi¢cingmgonessh dnéreby fcoeating agsidgetthat msyshe dificukt ai ned
within the in i WM t fbe ism for
cut i ng o P aRRRE, QWHES DaSUREL HEP pRog Aty hoPRE pdn Hickin RERABS T T
t he nest ndahzishtion stepsagavdd agiths ntegrityofdhy chiremeanbeltempaomised.

retaini ng npehath sMdpe ﬂ@o%{ehﬁféﬂyf@c}]&ﬁ@s‘ fa%alﬁaﬁhiaiigtﬁﬂaah dS
wth thin_t I ; anismwith a

resiliently retalned vacuymw e support C -
resilient rdvsEiate sndapssedsiwik Beapnrasiated it Higeer hbeg/art, ihe present

i nvergs on addditionab bddse BotketdiiGus and time consuming, manual processes often
increase the likelihood that a substrate may be mishandled or become
contaminated.

SUMMARY OF THE INVENTION
The object of the present invention is to provide an arrangement
30 configured to support a substrate during a dicing process which enables to
securely hold the substrate for efficiently and substantially automatically
dicing the substrate to form individual integrated circuit chips, without the
use of tape during the dicing process.
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15 for cutting a tapel ess substrate, which conprises the steps of:
resiliently retaining the tapel ess substrate not having on its baCH'PMAH P
a tape for adhesion with vacuumby interposing a resilient material., g?
cutting a prescribed portion of the tapel ess substrate resiliently retained
wi th vacuum 20 These and ot her advantages of the present invention wll
becone apparent upon reading the follow ng detail ed description) and
studyi ng the various figures of the drawi ngs. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a diagrammatic representation of a ball grid array side
of a 25 conventional substrate. Fig. 2 is diagrammatic representation of a
die side of the conventional substrate of Fig 1. Fig. 3 is a diagrammatic

top-vi ew r epr esenbRbOR, Bflya ke atorbcatRRleAGRld hrfahiahgbmeakodi ment of

t he present ipvention 1agrammti c perspective
repr esent a@?‘%ﬁgg‘b'fedtqqe“wt aubply at%aﬂhl%c% dicang peoagiss Beeprding to thodi nent

of the preﬁ@éﬁenltnﬂ%ﬁmmhaElamxécmse@sﬂmsﬁgs Fley thleatibappask kbl | ustrates

e b o Siposhal sy bl T B A el B L0 SgB RS I © 1
i nvenbi on. fiFstgsulGStiateside mgsmmﬂten(thanme\mmdvsubmmﬂel i @®heof a nest in
accor dance ,y etheti ¢ 1%@%%’@5?6‘%&5 a{‘ﬁlé’c’ fess%giqoé AY§A R g bl 7 TS a

di agrammat i'C -vView representa accoradance V\ntih athird
enmbodi ment siske arbayraggent 1etanee1mlam haglg Bxeneoxaatileagt anAaBcBuper spect i ve

represent a@b&ébtgj a],l_l’ﬂ@ﬁ%@ﬂ e a %ﬁiﬁvﬁicﬁ@cﬁﬂ&%ﬂl@a%@h@& edfing he

present I nventi on. ranmati ¢ perspect]ve I’eﬁ esentatton of a

vacuum r et andéhemaéu@m pedesial ) Wgtoa ‘ediio be disposedthyouahnble Bestase pl ate

i n 1Qpaccoppaming whéd tRe h@gf ishnatré}pwlff?me Gécdlhﬂ xefzﬁﬁéﬂblalt@Ve'Ih'leést Fig. 10
is adlagrarma.tlgktc ose- u resentati on.of {etalner V% aldﬁ(ﬁ'& antially
sur r oundi ng§PEMESTAHHR AP gn T&&C é?\é’é‘asv]leﬁ‘ilénfa&ﬁ]t b of the
present i nfont sail shisgratel is a process flow diagramwhich illustrates the

steps 15 associ %@%a‘%&xﬁl ég%égégphbgQh\ﬂrﬁ%@suﬁﬂc@%ﬁx{lgmﬁ Sl"égﬁ}e;p%te in

accordance with I'gs. 12 and
13 depi ct , matenat sndanotrudestabaveithe tﬁxehnas:ﬁ gideof the nhet whesdhe invention,

ge;ggggp gbﬁmﬂ pdeStdDis Wifdiel BREAUHAS tife MBS WHBnRES Bt kh@R86t A tB vacuum
t the substrate off the first nest side when the substrate is positioned on
the nest with the first substrate side facing the first nest side and when the
nest is mated with the vacuum retainer plate.

In using the arrangement, the substrate is diced when the substrate

20 is lifted off the first nest side of the main nest body while the nest is mated
with the vacuum retainer plate.

According to a preferred embodiment of the present invention, the
vacuum pedestal includes a vacuum port configured to hold the die securely
against an upper surface of the vacuum pedestal when the nest is mated

25 with the vacuum retainer plate and vacuum is turned on.

Preferably, the vacuum pedestal further includes a countersunk
portion disposed in the upper surface, the countersunk portion is in vacuum
communication with the vacuum port, and the diameter of the countersunk
portion is larger than a diameter of the vacuum port.

30 According to another preferred embodiment of the present invention,
the nest opening further has at least one retainer wall disposed on the first
nest side proximate the opening area.

According to yet another preferred embodiment or the present



20 Fig. 14 illustrates, in accordance wth the fifth enbodi nent of the
present invention, an exenplary clanp for attaching a vacuum pedest al
portion to a vacuum pedestal base. Fig. 15 illustrates, in accordance with
the fifth enbodi ment of the present invention, a top view of a
representative vacuum pedestal. 25 DESCRI PTI ON OF THE PREFERRED EMQFHNWﬁmgS
The present invention will now be described in detail with reference to a
few preferred enbodi nments thereof as illustrated in the acconpanyi ng
drawings. In the foll ow ng description) numerous specific details are set
forth in order to provide a thorough understandi ng of the present

invention. 30 It wll be obvious, however, to one skilled in the art, that

the presentn{dyeet, BB VERAURE rBfAfe) FRMe Mhithe¥ oRPTReSa Aldn Rl didined
specific details. 1.n other |nstan(g%[%, W?JL‘ known structures and pilocess
steps have bebvesr adiasent vasaam pedpstals ofithe ypgenmmpstainer niateaad 2be) v
obscure thehahasERtarrtnged td r&RvALBAW BMaelBtding (Hd GiinEpbastissent) In
accordance wt hr]%?f rsth enbodi ment 8{? t’hgﬂi)rgsen inventian, a_.nest
apparatus is ar EESER theAaRERment Sescitbed ADouE ShRPreLPntdBlPRKOT ol d 5 a
subst Gat e dneludgs a aittingoapaaession 4 tapdessafubisapee, whichbedmptises a pl aced,
ball grid e i est Lchyls, ted.. a
vacuum chu%[ilb_ ﬁ é}égﬁeﬁi%@ﬁ%ﬁqaﬁ %&at ht%htzap ﬁlég{s;% %ghéﬁf %é;a\})a%&%heafq?lggt ively
constrai n ohdtsbhek satfacaadppsdbs adbesionya vapeuinrditgindogmediamsmdoned by

di ci ng the o3hsiHAllf siiis@fadendesindt Within Sk cﬁ%ﬂn%“.%cﬁ&ﬂx%ﬂ?aﬁth 40 Wien
the nest andthe %&g%gchl_ ps are renoved fromthe vacu h

( M CNUCK ter
di ci ng, th&agneRy uiiing ARSI fgr cuidme wrﬁ%crf@ﬁdwam e nest,

as fao exaﬁﬁ%deb@b@ﬂst@at& fdtanivdl withiR theekshfechAniee ahdadizgetdtwithne
enbodi nment

the present.invention) a,nest a ratus.is arranged, in
conj unct i oRBGVAATAR, PRRTEI ERSVAGIUS tteiniag HORagL it S0 S5 EERRL v hol d a
_subslt r at S dhat tige tdpelescsulgstpatede yesihienklyutetaine dusith ofachape wiflhia thiebst r at eOI
is placed, , I de i nko } . mount e
on the vac&gﬁbr&e%é%e}&ﬁlﬁ? é?{é% %%eé‘sl?]rl\%%Iﬁf;?mrpt?ﬁ%{l?e%%f%hﬁ%s% g%‘&\&%ﬁe vacuum
retai ner plate, Ruathemiqiueshenes the presentdovemtior alioiaclyles emetbod ude
t hrougn th%x“&%ﬁtixpgoﬁ%ﬁ&e&?sﬁﬁéb"i’?té, Ré¢hieR c%HRﬁ‘%%@ttﬁF% ot hesitiBRAy surface

of the nest. The t surface qf the vacuum pedestal _al'sq forns a_.vacuum
ceal with TREISHRSHe tﬂ!ﬁ‘i@%ﬁﬁw gatgmatihavene opgiafeack surtare BARg fhe die to
be held Ze@dh@bmntwiﬂxh@%cimn%gﬁhmgo@fngtmesig@ﬂumam@fiaﬁtagid,meﬁngiw vacuum
is turned gn, Bgcause the strate is,raised sl.ight above the top
surface of pt‘ﬁ%mﬁ%es‘f?mtthoél ﬁfﬂlestﬁﬁe%fsws%? F?ﬂi}eﬂﬂi" &é/t?lﬁgétvﬁlitgkness of the
substrat e wiachount. ri ski ng damage to either the nest or the saw bl ade.

Dur i cutting, i iaﬁﬁ% i tei ' bfi vl ent

bet We@g)n vacuum F’%ﬁ%g?ﬂ%‘ﬂgéﬁ}ﬁ% e \?g%%él?néf? gt@ é)ﬁggé}ﬂghg?éﬁbﬁhe rg%@_g‘gée

channel s méppREent yeen readisgrhhe felpwing detaalegrdasciption: padl strdgingethey si de
\pl acenment qfaridwe fitiveslofthedshwing) the width of the channels will decrease
the top sur but that wll not

signifi canlﬁmﬁcﬁﬁug%mﬁ b&ffﬂgﬁ w&lﬁﬁn to hold the cut die on top—
of the vacuum pd&ligsi a a ddigEemmiadicsrepresattativn of uthalhgtidparrayesidé ef 4hen

Pl ac% Overco}lbgnﬂgﬂil Sﬂ7bstrate.

Fig. 2 is diagrammatic representation of a die side of the

conventional substrate of Fig. 1.
Fig. 3 is a diagrammatic top-view representation of a nest in
accordance with a first embodiment of the present invention.
30 Fig. 4 is a diagrammatic perspective representation of the nest of Fig.
3 in accordance with a first embodiment of the present invention.
Fig. 5 is a process flow diagram with illustrates the steps associated
with forming individual chips from a substrate in accordance with a first
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~ 7 MAR 2003 containing the cut dies of the substrate. The top cover
preferably has contact posts which hold down each individual die. This
conbi nati on of the top cover, the nest and the cut dies in between fornms a
covered nest fixture, which is then |ifted off the vacuum bl ock pl?hAREﬂh
By lifting the 5 covered nest fixture fromthe vacuum bl ock platfb AR'¢
individual dies are permtted to drop back down to the nest surface. Mire
specifically) each nest opening has retainer walls disposed adjacent to its
openi ng. Wien each cut die drops down to rest on the top surface of the
nest) the retainer walls securely hold each cut die by their edges, thereby
preventing 10 the translational and rotational notion of the cut die. The
cut die, bej =1 BV ile by the retainer walls, as well
as trapped%gggﬁggﬁgf%g?E%ﬁgg%?hﬁég%gﬁg,'the top cover and the nest, may now
be further procd4&eliqa dagragpeyitiigorrviswrrgpresepitadonef Raraséimg kept

subst ant i algeyo)daee ith aSdieB8d eabbdEendiof the pi&ledt $xRsita.i al |y 1 mobile
on the surface I1‘50,;,g%geqinest by the retainer wal e diced chips are
d

s, t
essentially ali RBAMTALKLoOp AV PRI AN Hgﬁtn%éﬁ‘\ the top
plates s rerpyi@ancaswitlofn thisdBiboduaent ofithd slesaiitlipleat®nrachi ne. In this
manner) the overFaI di cmg process is automated an E.he gut dltes are held
i mobi | e duri ng Te&t§ 1 DEELATRBANG BRIFP e et RpL esArdAtion 08 2GRStAB wi t hout
t he use of acepelanse 2ithval fouath ebgdadefivof theymegeninventionng and pl aci ng.
The use of a nesi:_t@:hol Su ) i dicl Wt ,
elimnates pr QbFﬁtégr'sgzlagg(Sig?%taz%&vs\#{cﬁ;egéﬁgéﬁ%eﬁégéégﬁgtﬂéfo ? %g‘?]acélhq.llq%s by the
tape) as waPbtainer plajeancressond atvaduwin hlogk ppaiformy anid a hase plde itksi ng a nest

al so @ | owgcthiladverath atothfieRRaRREnt 6F B PREEnAHiveTBbad. as the need
for 25 manual prlqggef(?es incl udi ng ITDLfntI ng a substrate pn a, vacu chuck

and renovi ng chi Uhi drastapmais close-up papresepintioneolietamgrwalis gs. 3
and 4, one sebbRditiaht swiroandésd amRebapesingin dcchbrlars arithedountlaccor dance
with the pr?’i’??“r‘]% i n egﬁlon.. Fig.. 3 iaﬂa di agranmmati c top-view

repr esent ats PERt Q8 LPe REEHAH NP WA e Fig. 4 is 30 a substantially
perspective repdigeht &t & procdsstilew déagrameeibach Shastidteslibelstegse appr eci at ed
t hat {for e i t Yoo JNg / . . e. A nest
202 ilsyconfaa;%. g%@é&ﬁ)d ‘é’#ﬁo{(}a}edrl {\%F%rel&ig?(r?%%lgce}g? gflgm?r% ;S}I@Pglta?%na C%dr%gagg% ational
reduce the enonrtioembodiment af theprgsenbmeentipn. ¢t ~ MAR 2003 wit hin

nest 202. Wil e Fpgst128dd MRYddficied actirdankakifl ¥ fFth dhfbbanasht BRls1 al , i n
R I R
fact that 1< t : of

exanpl e, nemide222 by ahd 4 ahcuwat pedlektadpod€iofy. st ai nl ess. Alignnent 5 pins
210 nest 202 e . n | .hol.es te,4.n order to
posi '?jlbon t he sut@%‘r %1%?‘\?\?@%%&%%%2%31?%%%%@%&?%}% ﬁ‘ﬁﬁ eg%lzée{fﬂa %’r&sogg??anti ally
any sui t abipsesedhanestionagn isgemmdary daaip fpr attadbisg eatasunim pedestal 202, Wien
\a substrat %o'rﬁoﬁ&@%%ic)ﬁxﬁﬂ%ﬂe}lg%%a‘é’éﬁh respect to nest 202, the 10

substrate rests _ggaln a grid,arrangenent 212. Although the dige side of a
substrate may bfﬁSi 5@2‘&“9@3{’5@: i RReordanae Wit the fifth emRodigent; efdhe
enbodi nent prebentBGtertidf, aftop Reew WAl ept ésentafiVaoacnontedessdl. 202. Gid

of 5 Bt MESCRPOR ORI rA AR AUBURRRATLS 0 51 e drear 15

| east partial | y Theapedent iiventopemillgroi e dascrivealim, dethill withniefer@nicangenent

212 def | : i 4t mﬁr nﬂﬁpﬁ;}- 214
may tgp: gglscf’%y %{%éﬁ%d\%ﬁ?é%ﬂéa@ﬁﬁg{é&%aﬁéﬂ giﬁgg? ectl v%‘%{? “ho dggsone
bal | grid ghpagngsc hlqéwf%ltom@gsiesglﬁﬁ ign, RAmepaRs specific defpikicare st t he

bal | grid gpiwyinld@ek t8pkbyideantsbush dﬂ%ﬁar%'n'@n?f)f d Fhredbh P DORIRNIN.212.
! bal T s  of ball grid array

I n one enbadi t, .the si.des of four Qrner”

may cBht act tm&ﬁ%@ﬂ@?%&ww{%m%gﬁﬁieﬁtmztb@ a1k, Mﬁﬁéwﬁﬁ 214. As
such, whi } €nORRHLN th B He PRY ctiCe B Wikhoan sbale of A16f ftGelspetificsdrpild, The
corners o

ening 214 may, pe slightly curved to facilitate contact of only
Che'si dea GRBEDITIARRES PElLESeRHectlr eyt prpenstarohd e pe B o be
appr eci at ed)esbribed ¢ Metdidin ondaonet wnibotkdeesdisly shsbatatiid ptdsgnal | bal | s
al ong the sides of each ball grid array may contact the walls of grid
arrangenment 212. Nest 202 may be nounted agai nst a vacuum chuck that is a
part of a dicing saw assenbly. The vacuygm chuck typically generates a
vacuum




30 whi ch engages the substrate nounted on nest 202 through opening 214.
Cenerally any suitable nmechanism may be used to nmount nest 202 against a
vacuum chuck, including, but not limted to, pilot |ocator holes 218 which
are arranged to fit over dowels) or simlar structures) on the vacuum
chuck. _g_ 17 MAR 2003 As will be described below with respect to1F YAR H)3
when nest 202 and) hence, a substrate, are nounted on a vacuum chuck, a
dicing saw may then cut the substrate to generate separate integrated
circuit chips fromthe substrate. Nest 202 is effective to hold the
separate integrated circuit 5 chips substantially in place by locating the
balls of the ball grid array of each chips. The vacuum fromthe vacuum
chuck hol dsneadiorchi p agai nst grid arrangenent 212 ) while the contact

be_t ween the sid ierfEﬁhEclcﬁ@%ht)on.e of the bal If5 of the chip an_d the walls of
grid arrangenent” prevents e chip fromrotating and transl ati ng. By
preventing chi pinfacemdancewitly adivst emhodamenof tlye presens dureentiogn,ck and

pl ace proc chy . : fid161 |y
acconpl i shgl§.§€wglrl,§ 9%?@@??%@ @ﬁ}]%fsl%lg?ﬁa%}rl ég‘l?af%ﬁﬁ S%é‘dirdilg h%g(%d after
di ci n§ al s& subgtrads duping pdMingpaacessavithivusens tepecedsubs 'atﬁa%refﬁcadel y cut

the chips {ap ‘ld‘ﬁrxfdybGBGA) ﬁde!%&xh,Qnm%sMcﬁis ﬂ%o@té&%ﬁp@d section
21G or channel ed, 15 sect,. Qn, |§arraalged t recel\ég Elhe cut sides of the
AU He ARG the

substrate ¥AFRRMqht L digpg. h thgmegt @ VastHE& words, scrap
mat elr Pal f éﬁfﬁ}:ﬁ&@y&:@%ﬁtﬂa&i ¢hé ahléa;-am andtaipedusety, the individaalichips azoz)
result, isqeffectivel event ed from i gratin th _respect, t o nest

ind " pot ent Fairme b ibeBhe SiBbERse (8 trin g apieb abd o BRI EpaRPhy “22>
may 16 usedVhaothenastand dhe dicestdppedrs eanbved 206 thevacwen dockur t her
prevent Sclra?t%r WReGE ale &fc@ﬁ‘cﬁlﬁﬂé &%eﬂﬂ%#?%eﬁﬁg té‘%%nﬁxv@ﬂ%ﬁﬂ thlgOCESS.
Speci fical Iy, vacutim generated by a vacuunr chuck may engage the scrap

mat eri al t Best@s fonexampdpupingn pick andplaggymagkiagt i al |y forcing the scrap

material to remph Rc¥didante SHEPBAE ebfddiRRnt EBthe pro¥ehl ihpdeliecEenbs Fi g. 5,
one nethod of inplenentin he nest of Fi and 4 inp.the Heatl on of

3
i ndi vi dual 2PRPEAYSAS A, {17 SPURC llonb‘ﬁl%}':}@sﬁ?‘?%ﬁ.re gerBlate 5 process
f1 ow18i agr amraryesterit, kasécaebsholdea stbstsatsdaringtthd di¢ing frocessngithodt vi dual

et . Shs : t
Cventi on Ui RUPBEEAIE THAGTOIAARGS itbidn IMFEURAR nG SIE BhA8R" |
diced is | aarst which is thes mounted enchel vacuoaa retpiaeisplase fext dicing.o By nest
el ud A . ' |

bosi 11 on 1 AL thPnBupe t8E Gathlil 1oERREpIAG, VIS IR ode RIS OIS, | e
substrate WREWUMgtetamerdlate prasrwde thionghibesngsé opentre togralsgthe 1 7 waR

fomtmhehs:sbssﬂratfﬁswbeﬂﬁb tﬁp?élwvﬁ@dd ﬁhﬂmt " rﬁe;l@i NTheRop isarfa@stolfitné erfacg th L h
ocat or ol es on r e. en e S S e 1S ope 1 dn , e
bt 501 o yERu R PGt b Bt A eeu b sS4 ishAbE siiodBh Bl SuflabYAf o o
ef fecti vel yhpdsd td bmeut,iallavwiegribstdie pebi hgdd stcuely tredite top Antface efhe
substrate ltﬁe Laades pﬂ%%télhﬁhgﬁ?ﬁe b?F&ﬁﬁﬁ%%%neg%ﬁ. NgRkahse f122ded onto a

C I N Stﬁ P | cCa Y, e nes

vacuum chu Speci s automatically | oaded __

onto the vauhsivathisaisedalighidy abpee Hmten swrface ofthesnenit the digsawn =

commymi cat ingsly PrdtiuleBeldF YR IRCRM SIS the dultMae wHEh Ss Kkinlgd shge wor ds,
the nest is po |t'|ﬁned to enabl e h(g su]§t|,on from1Q the Vagyum tg
ef fectivel §°§ht§‘§bé £ ReSBeNtRS v Made e BUBLE ehtEingathe\say 1 1SH0SPRCi at ed by

those Skinl):wii;hlirr]itdf}farﬁfeﬂs wiieh ‘(tjaii@pu%ﬁ_eﬁblb@kwﬁaﬂgbeu@nﬁﬁédesﬁél_sdg_th}égr a: ! ﬂi cing
saw asse that_i.s. arranged 40 dice t substrat e, i nto.individual chips.
vhen the noee Byl BRRCC e St Send S it HpuR Bttty 2" P

di ci ng prosese degrpepf fuctuntom ihsidedbsidapkcementiofiéhe wawds JIncreasigi ng
Saw, 3% 9., the ?&iﬁﬁ‘[?ﬂf‘t Iéi%ﬂxilélg @%&%?éé&lﬁ%pﬁﬁ?y e Df $3€H valufipf the

substrate to form.indv chi ps. ter the .process 1s conpl et ed,
process fl diwdﬁ@f\?ésb‘%fot@té’p&@@ signifisagilysinepaetthe s gb@ﬁiﬁ cup tRest .

The cover ippl@thepgedid éh BSPuRiHe ¥R Plerlbsigd! chips from noving once the
20 nest is removed fromthe vacuum chuck. Wil e the corclfigur tion of the

cover may vary wie) ipe subsiratedssBbiakam coviends tauplaced Hver iBR &Sk t h
protrusions which lightly press against the non-BGA side of the individual
chips to hold portions of the BGA side of the individual chips against the
nest. It should be appreciated, however,7that the cover is generally not



25 arranged to hold scrap material, e.g., extra material which is left at
the sides of the substrate after individual chips are fornmed. Rather, the
cover may be arranged to allow the scrap material to be washed out of the
nest, as will be described bel ow. The covered nest fixture is renoyp¥AR 283
t he vacuum chuck in step 30 312) and noved to a "wash and dry" unit. In one
enbodi nent, the covered nest fixture is automatically renoved fromthe
vacuum chuck, and noved to the wash and dry unit. A wash and dry unit nmay
be a part of the overall dicing saw apparatus, and is generally arranged to
renove residue left -11 1 7 MAR 2003 during the dicing process fromthe

i ndi vidual chips. The wash and dry unit is further arranged to dry the

chi ps once cohtainhey thdeendiesofitkhe substrgtnerthe tap yeeh pasferdbly has t is

o enged bR GhlarEl Gt YRl 52 PEBRSEE 12, e

t he cover edhedep cover, the neBuanddghe cpt dmsss, bativeeBEd s decovbradeesthi ps i s

ef fectivel y_gj r; j 1 , ou t

open nos | SATHES LR i Rl Metch SEbhe vaGay bIVE Blarfdidf OVBY GRS |

chi ps 5 t he copered nestdixtare fuom she wetuumdblotleptatbmem, ghegndividhal diest in
fluid, is al i . I V. r t eniral nest. In
other " wor e PEEmLEH (Y Arbf bakl UBTRL R i ARFAER, PM e riefmaally, ot
during was/§RR] negk operingrasrataineatwalls disposed adiasent b/ s @BSAEE i xt ure.
The hw?ﬁ ht a mhdﬁ YabRictit ltaﬁe/;mfpsaddvam&gi%ét%lpﬁm %Up%tﬁf%@?omfeﬁiés@{jt}%nd r '?YS]I due
suc a e.scra eri and resi . e readi renove omt he
wnsh ana. drgtaRet Wil Sephedly AL ehfit it fie T oy el ate, dhe bty W epbE oo
nreﬂs)t d1f0| Xt urtke itsaxtn‘liationalbsimﬂn'omﬁdmlmibraﬁﬂthtrwuﬂi:elt ﬂhf&ilepliajlﬁingn one
enbodi nent ; xture is,automati.c 0 onto a

st agi ng bl %‘8@&3&%\5‘%@%@1@3@@ egezngzstfle#i%;@&%v{asﬂso lv)éeg.gg%!nﬁ%?é in step
_3133 _tge f(beéwem thjenm?«’@@t pobisrafihe saposverpndéhelnest ma;bsbwd:eefurfbher )

I ndi vi dua a : : : r, ) romthe
nest. Typi ggpﬁ%'ée(ti E%Bc’ rﬁ%sgl lgg’eﬁ%ig%bgg%&%?g%h ﬁ%ﬁﬂgg‘t& p?&glhgﬁg{ﬁ%h y may be
pl aced in émagebiler Jinee gaeh subdiasisihald suhstantialbsimmobale op ﬂwsggweam e

rrFt had rraK obehe mest by the rorenénerallb] fife dieBd Bhils drecdssdrtidby RdigheRisaid and
pl ace nmac

ine t enmpve the chips fromthe.,nest. .Ipn the described
Prbodi mont Foehe T PEFRRYbf iuER thE e h I B R tepip afh 4 BB 59T 1 ai ci ng
saw assenblexaniflet using apickragideplape anathuse nain Beisusavnexn thetoverilte t he
substrat e igt:Q i 3dkVd (Y i k i the sliced
chips Tt omiiaeiotedsiyacbilab] Bhing L hes &Y RAGIBEbBLE BTRIR | 1L 2|
pl ace machichbtingGytraaspertieg.ians subssausebnraessingorithpet thensgoktaneasenpl y.
ng_n zoge fh&dﬁ?a@hﬁgh@dﬁ&f&%ﬁﬂe@ﬂbhhﬁh&ﬁﬁé_)ana ,1h&ﬁ§pr Ocesst of f 0[) n ng
i ndi vi dual chipsyi s conplete shown i n .. 3,,.a nhest.may be
rectangul arly s%ﬂses%% neghto ﬁﬁé %%Q?Sti'%tedi‘?’éﬁééﬁc’{‘& y&%’&#ﬁﬁaﬁ?’e
subst ant i alelimihetésapgblamlsyasstdpted withsidladstve tasidentafabn chipebethe i t
shoul d be ecl {: - 7 sMAR 20 onf i gur af_i nest
may vary wiBry Ref o aies Moted adul G0 BRTARL Bl alles TOST
change, depdsialigwapbe overalkdicengintocehe tehapeorsfautomasatsas theseedfar t he
nest Jdss i NnteRLE . i b6 t nings in
2 nedl o n%s%ﬁgﬁt%gﬁéélidifﬁé it “@%‘%ﬁ%‘“ﬁ@ i@%ﬁf‘?ﬁ%&ﬁﬁﬁ%ﬁﬁk e

removing chips from the tape may be eliminated.

Referring to Figs. 3 and 4, one embodiment of a nest mechanism will
be described in accordance with the present invention. Fig. 3isa
diagrammatic top-view representation of a nest mechanism, while Fig. 4 is
30 a substantially perspective representation of the nest mechanism. It
should be appreciated that for ease of illustration, Figs. 3 and 4 are not
drawn to scale. A nest 202 is configured, or otherwise arranged, to

translational and rotational reduce the movement of a substrate positioned

' -8-



5 substrate nay at |east partially protrude) as described above with
respect to Fig. 3, may vary dependi ng upon the nunber of and orientation of
balls on the substrate or, nore specifically, each chips on the substrate.
As such, the grids of the nest support the substrate) which are arranged to
provi de mniml contact on the balls as necessary to support the 1?1m,{]m§e
during a 10 dicing process, nay take on different orientations. (Seco
Enbodiment) Fig. Gis a diagrammatic top-view representation of a nest in
accordance with a second enbodi ment of the present invention. Like nest 202
of Figs. 2a and 2b, a nest 402 includes pilot |ocator holes 40G which 15 -
may be used to hold nest 402 agai nst a vacuum chuck. Nest 402 al so includes
al i gnment  piithiddestv20d: h, Wasledeestrdd2ad agbevaadané aaravistgad diffesdritgn a

whi ch, i ChelilazR Bhe SR edt e P08 b e Y 00 RABE AP SRS, 0c
vc\:jh r CE| ﬁ; l/)e/ dateatoetherfast tluqiesﬁaru%s%sﬂ&&ehwbﬁbdmgiﬁmchagbt ?ﬂd!s&x;dnggr i By wagagz
ne!stC openi n°§ e%?'gﬁﬂrrg’?q eb%%g%ﬁgebcf {a?‘%tg{é%{n#% aggog%g%ﬁlgégsrf i (Lﬂkh gﬂ%}?ﬁ?npv\hi ch

the bdl |'s anasadpmigeestiZ02arameachin ¢ngage lecatonhatesen asubstiatedrnat i vel v,
each ci rculagby (¢ haRBnNES sRRBRBGifH St bEndtt 208ed gofsepmodat e a
ball grid ar\){rbiesl w,.th a polygonal) e.g,) 25 r ctan&u éia‘{g footgrlnt. (Third
Enbodi ment )$ éa.nt 1% 2By U 10 WAL USpH 49 8HERt 3 BRPYAE nest in
accor dance withhest 202r d enbodi nent of the present invention. A nest 432
includes a grid.434 that, effectively.defines nest.,openings 438. hown,
30 nest open ngdV#38 e oS mipPEY Bratened St pReRrP nert et BEort be
enmbodilrent ,substiate pests agadds ageidwraggement B 18 hapdthohight thepdieisids 0438 ar e
arranged s e | | j . i.gh have a

f oot print \L/Lﬁ]%l%gﬁ]ﬁ?én% Es{% S %eﬁlf‘{igmg\?ﬁeogaﬁgt. Qq%,dma{}fegﬁ'%l&gﬁfg% shape as
nest openi regsbadigient; thehB@A siste ctibatrade ihplasedonte nest 382t Gpkhi ngs

438 may be .suj . j B 19 ! '
di fferent f%g?%%t@’lf 212 AR 02 BELIGH bbbk, IR eie

n ni ngs 438. For exanpl €,

hexagonal | yI3R%peka §88strahen; Fgat m&%ﬁgﬁ@gmﬁp@tbawﬁa&g&e are ays 5
\A\Ilhit ch15a{ e elléamgﬁh dially plals:uaaﬁamxidqiémmzaquanmlﬂﬂg{,ivelﬁnmlgi-mm t

ernative exa shaped ,nes e .ma accommpdat e
bal ot o dranseHAREATa AboBiaRag e RER ARk diyiE 13, e BHERNEPS
ori ent at i ormpepags 2 i Brdyotiipieally beGviely. vadiethd 9 illustrate in accordance
with a fourth e j -_afo th i, hilpvent L pm 2 i j uum
retai ner plate/ %é}?i %mgizslr% %@%ﬁ}%g}grhnqltag |éc?§% g?%)(fggt,y er dg?ﬂleaﬁa%%vi th the
BGA si de ofle@ﬂeors%fsftheahél%&éimgtm ofiherbalbgriderzay ddOpightlscopigst 502
it RP' Lﬂiﬁs a t?'ettﬁ@]t[‘lé gﬁ%ﬂﬂ _Igﬁﬁéhgélﬁ@flig 291%.50]4& ﬁﬁ\@ ieﬁibo@ﬁmeiw,rﬁmﬂbo iﬂbﬁ Qg_ﬂﬂu-t he g

i ckness qf nes; . e sl ze 15 of each nest, openin 4 i s di mensi one
Lo be o1 onePURERARSPE Alsall RS talmBiohace it CRet ol BRd ene the cut
die from f adirangembnbf¢B inEach apesinpdbhi nds 50éh, whlaopennmie14may be
opening b I 130h4 I I 50S of
oot 502 Py FocthnpRia ¥RhEded e CoRRASTR Poulilp PARAL B0 P
top surf acesliiglotunveditoSacilitate eortactoafartilyithg sidestof eoemeinbaBoagainst have =
its es rgtai b LU |1 it i l;
Irot ate%gnal %@gﬁfﬁ%é’%@&%m@nﬁu\%ﬂ %fbéhpbg?&%_’ggp%%gr@{.'ltsgé?%egwml | s 50G
may be mor B8P gntscupbstanpiadly a]lﬁﬁloélrgaq?ietil BF 0 %@fi‘t BrHsay ey are
shO\tAn',So\é\hi gxga@mtlmmnpl‘m@g?g er_a@gg{hééiﬂe@ﬂ,@?%;:‘at e prior tot cutti ngI t;)
nes . s confiqur 0 mate W ayva et ai ne ate
520. In the exaﬁ%?%o%qé E’lad'.ob‘éfrﬁ”’é’gﬁﬂﬁ\g?’é’ts ian%e}cuﬂﬂlﬁféugggwﬁhﬁ %8&5{ gpgacuum
bl ock pl at fdicings£wA aaseinblyhasEheiatwenh 2bBck Yapivably ldenekafpsat VacumB20A
i ncl s a i f i . . . m
bodestly 5o9bitiPeigated hERUPSHARHURBRE RS Al FoB L ER RORIIESIAT )
Each vacuunbpeersdlyanissgitablomenbaugasmaydevasedio mopns weshé825mains ch i s
flat to fOrmacm%wmck,eﬁ{cmffn%gm?&gp %ité&'%«f»,%ﬁ)t%cétﬁﬁh%%s gl & wiiieh N9

cutting. Each vacuu egest a her. 1 ncl'udes a vacuum port 528. Wen
vacuum bl oc&l'ep?lla‘ﬁ%m(?s AVRE dewely, o sunLlpr shpichixesson ghe wastium chyek.
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1 7 MAR 2003 port is connected to a recessed chanber 530 in basepl ate 520B.
" When a vacuum exists within recess chanber 530, as for exanple when vacuum
lines are connected to port 532 in baseplate 520B, each vacuum port ?@Rg%
vacuum pedestal 522 provides vacuumto hold down the cut die duri ng
cutting period. Wien nest 502 having thereon a substrate to be cut is
nmount ed on vacuum retainer by placing nest 502 on top of vacuum bl ock
pl at f orm 520A, the vacuum pedestal s 522 protrude through nest openings 504
of nest 502. The height 540 of each vacuum pedestal 522 is dinmensioned such
that 10 pedestal top surface 52G protrudes above top surface 508 of nest
502 when nest 502 is mated atop vacuum bl ock platform 520A. Accordingly,
the substrate |iAs eﬂ]ldfefdésamb&drﬁeame vt respate $b EE@ZS byhmdest EOZTanri

our e, 220y ettt ke by SHALGEL 4 . FO RS

protrudes acmj»téet sm&tte 0l gsnetaieesepmaueenh@'atwd]amcmhehmfmnsthmt ed on
top of the Masy m of the
vacuum pedestal rot g&éggbggﬁ\%ggb%EQEO e eseg'aﬂ?fehfﬁlté%patﬁﬁ iﬁ% i

lift the su‘?l’flﬁé’e‘“bﬁantt’r?élﬁ’é\pl?]@ﬁ? bérdecaﬂnaohmbaﬂs phthe\bald rgtn%ﬂntayeo r et a| ner
Lo secur ely: I RS Phe YECAuIEI e Fadiil ek h"‘"’d@‘%ﬁ?“’mw%‘m@p” -
Ddivi dual SHSTTEEROR 210 RS conArE HOGHOoR HiP SOBSOF 4 LeaRhp B oyt
Since the sﬂimsbaﬂbd@fﬂ}& thiyamlaﬂﬁeywh]lébégndfafnaﬁ@emunt pﬂ@veﬁﬂg thé chﬁst 502
there is Iltittle r| of ﬂﬁmagf saw ort to&&surface iOS of st 502
.during cutt ﬂﬁuoﬂ—;ﬁ ﬁ an aﬁkp%el hPIEYA e ’rﬂ‘Bé& %ttuoll may be
adj usi@d t otranskadbeg subse.tpmrrtanek taind Hacepricensss dsedmontentdyve ¢laps dbanr at e
is lifted of f.t fiac as pdesl red -helah mt he
retai ner wa %St @%dﬁ ﬁgb% ‘?Efﬁé&b gipl%%éi dg(sa?%% g}l\%lf}ﬁﬂfkgf%ufg%
pedest al s 5@2613(%0@@;5&11&{1%3 agyl @ftmedl@malso nedneds Bedikattheod tassbiemg

channel mmay. Rﬁeé@ﬁﬂay\&hﬂééuﬁa*ﬂa@ &R%h\éﬂcﬂiﬁb Abni P S@M¥tyaA8. t hereby all ow ng
sone fl exi b| | tyf\?ﬁ‘tﬁﬂn erancé I n saw bl ade placenent durin cuti

one exanpl e, et pdipenias abewnnAskenyed sealion2Ge oF CBARBE e\ﬂeen G m |
to 121%1 | psgchioht 1srm1hhgedamb¢eadeth@cwnmde§ o the bulsstiatesafder tise much as 5

I h I
ol yhémz“fﬁfgi‘ii%f%:@ obffettn 2@@9@%@ S %&aﬁ?fyﬂmdnﬁ
array nest I3 agst APPe@ seLerp r tas 4 tlategecnEely r enoval

during SUbSﬁ%@HEe&ﬁ%ﬂ Hﬂgﬁtﬂ%%H{‘QesﬁH ﬁn&%&tﬁdﬂ‘%ndtﬁtﬁei’l is left on

and a top cover, La%fg own i n igures, 1S p d on top of
nest 502 andegatively p@ngm@ngmrzeﬁ@sonVaﬁuweJneé\gan&&Z@rmaz wied, and
nest 202 formdcatm\mrsedp tedtiof 216 mSha@@td flﬁthéixc FéReing scfAjy oOn, each

i ndi vi dual cu iS Sti hel,d sew?_ﬁ e estal top urﬁcajl 52G of
vacuum pedeB@LF* % %WW&I%#H}IH ‘p“@ gns, QF%ﬁsabI$’ Yolurality
of contact pastengenemieddly 4 9acesmgiatckdnhyeagagetheaciacmatetiati e (e. g.
the four co t of
the top covgeﬂrl%{l gz‘;agg ﬁl n1ﬂge)(:202f/g}r1§x§b% ? &? )h(']{l{l?%%lugé’}fﬁ‘? géll(?tphﬁa va%um
ret ai ner pIH’c’eenS?E@W@m nredvsegtian 20 die are no longer lifted off top ™
surfags 508 of n@sth béFererdecty FigOB, Hﬂé%étho@'bhﬁlﬁléiﬁéhﬁﬁ Wehbsbyf Flike

CRANNL e watee MR R e R

tL ap each CEIg &iie és md@eés/\ﬂew dﬁ/ﬁgiainrv@lﬁl%hﬁﬁhsmlrt]ésit}ﬁ&gﬁe glas'k@diateﬂdwtﬂ im t
the rotatio an sl,ati.on nove nt o t he 1,ndl VI a cut | e
Ther eaf ¢ er ) KR FERE U ST Eomt AeTayrals 1t ASdaRFEITED o

washi ng/ r i semybdimyemigofrthehimresentSoveatomach THe prodess Imﬂabegmnts idi step S04
const g@i ned; r.et || 06 d cut
ConsLag! Do ape o Lase o0f AN SMAST B BT BNl
nest 502. F’ﬁ\@bstnqtelmtmgtwt BRC urlﬁs absping whsfcrat@rv@t reepegidntther t he

present i nVﬁ%t‘t@Qﬁoﬁeﬂ&‘b‘UsRm{ thobubdigarut %‘%ﬁfe%xﬂb@d;%ﬂﬂ g &e%@ﬂBé&lue
using the 2 cuu ret ai n&h pl.at e arrglégerrent

nest ..an Fi :
In step eoogbceweaélaw% esyhstrntegith edenenge tethe Rest mﬁwdesﬁw@pa%p and
side down. In one enbodi nent, the substrate is aligned to the nest by the
| ocat or pins on the nest (such as locator pin 510 on nest 502 of Figs. 8
and 9). In step @02, the conbination of- ithe nest and substrate to be cut is




30 positioned on top of the vacuum bl ock platformto allow the top surface
of the vacuum pedestal to |lift the substrate off the top surface of the
nest. In step 04, the vacuumis turned on to securely hold the substrate
to the pedestal top surfaces of the vacuum block platform In stez 76,@@ @@e
- 1G 1 7 MAR 2003 substrate is cut with the BGA side up. One advanta

of this inplenentation is that the die can be cue with a plastic or the
nol ded side down) which is nore forgiving towards the end of the cut. In
step (08 the top cover is placed on top of the cut dies and the nest 5
while the vacuumis on. As nentioned earlier) the weight of the top cover
hol ds the cut dies in place and forces the cut dies downward when the

zgvered_ neslgle Bubstrate i‘a(ﬂlehidfi(ﬁﬂlétrﬂigﬁrg@nt/ﬁmf_ blh@ﬁtssﬂoﬂni'a_éaiffacém]giﬁt ep :13 10) .

nment1 on ary 1er, en cove ngst tyxture 1S li1fhted Ir1 t he

Vacuum bl olieapep P o BB dites i hatidiels adgpetlh Seneolida 10

downwar d bpalleen teaph ballegrid aveaydlachted ap theiBlhA sids oft the substrate aak| ow each

i ndi vi dual -di . t 1 I and the top surface of

t he nest, \?\nﬁgﬁugﬁg éogggcgi%%ﬁg@%hdn%&toﬁﬁgl %%ﬁs regl_lieﬁsgd by the retainer walls

di spoed ar ound Aftey thestubstrate igloariedrintd the nesthia step Sdmyhduestuist her

processed YWHded Gftonly BUER n RE&B66. ! SpedifBapMBe AAGi4NE NEst and 15

by the retainer wal)s_ (e, g.) washing, rinsi ng ryi.ng an e like)

Ther eaf t er ,auiwaaﬁls@hx é«weie%fwowiaemawem ghwncl ﬁ@clathf%vﬁwi féﬁtégaﬁde she

e?uit Errent ttsabgﬁ-ae@ﬁs ihr@nﬁﬂhngdai‘,tﬁ)ﬁx Wﬂﬁ}fﬂ;eaﬁ@cdiﬁwllﬁbﬂd‘ﬁaﬂﬁrbﬂfb wlvmdxgpf sur I ﬁce

o e nest, and consfraine e retainer S eby aligned for e

.pi ck and pFaB 'opgrf 8%4956‘70' {}f—‘? pest lérﬂﬁ’éﬁil‘?fb%gﬁo ?W@E%?ﬁéﬂ%%n ‘¥R anot her

asped0 of thevpcesmnto éffectivelyoengagecthenB Oddsdealf $he 2dbsiratd.orAweil be

resilient Is t I f . cut

die. Pref egﬁbf@dlgteﬁleﬂf{e}gfsﬁasmﬁgﬁgra? %@8%&%@&%@%@? al?eggg%;t Pf;grél so at

| east sl i ghvexalbdigpnesawhissembly tpatosaarrhngedto dicedhe 2Bbstrateimtod bet ween

pedest al t?xﬁ’dﬁ;&’&ﬁﬂ -ﬁgG and the substrate when the substrate is di sposed
top_sur

on pedesta ace 52G and_the vacuumis turned on. The resilient
material of the Whenthe pestestianded pataithespaquaim chugk, they inngepdP8nage of

bei ggsl tess tdlidih@pkto&@sgﬁﬁﬁﬂﬁflhl@ﬁ &awhdoéﬁml-mout[ﬂ dthér ?f@li‘d@tﬁéﬁlicingo die

| hnadverten cone 1At 0 contiac .ne vacuum estal s uril n I Cl Ng.
H oo ©1 5 o bk, B s SiamoRd Bifee At hE difthe S5 RRATIEE SRt 5 %se o ceons
i nvent i on, swhetratetafoymintkvidnad chipt urdfiter thebdicimgproceas is ¢tmnplesedapabl e
of withstandj i : t] . | i , is -17

O AR 2002 00ty HIBE o terf SROH itk b doler MiFIAELS WG, PAChER:, (S 17
pedest al nETEGONET thavansed te preyen adivignal elipsifremimevingranaeithe: i on to

the @ottingeadts Fdnsovd RoRCHRSvacrRichatkyeiwhilds tlededrfiganalion ofithel s prefer
able that the vacuum ged styal. materlﬁl .chosen be abl.e to withstand, for a 5
mn;ae ﬂl‘?e

comer ci al FOVEPRYAE (b enegrmbodimant, thecoperiis arvangefatt i sing
process t hatrotragidns ehighdygddlppiess agiihisinthe o -BGhAtsidecdfyther ingdvliduiabnal 1y,
it is pref . s{a t.ent al nti,-,gtatic
properti es%pgpgpt‘r%elzl/&elﬁipo Qﬁ%‘égi&pggpg‘gSh‘iee%fr@t%elgldﬁlfl‘égf@%%Zalg%‘bﬁ%ta ri cated. __
Al ternat i valegt.anld should bemaprsciated, howevet chabitbe cheer istgeneaalinmopedest al ~
10 ngier i a'ar%%éé‘f‘isﬁ) RolRi @Payl i AbiHAD é?Q.‘?fekh%' Bateri sl RhicdtEistiefi {iethe
under sur f ace, of tstgessﬁlgbst ra;tﬁgt to &Yggeqq;tﬂ t.ransl ?t 1 onal an&&or rotational
movenent ofidasridhgsupsirate attesin R AHIPS aRe 1oy -dRatherathe eivesr
cutting. Amnigy batirv@igedoto Allel theRatdpymatérihbtdbehaishbl @ut bathé hesyacuum
pedest al rr%tse“rnilfl eﬁgscrir_ﬁ)cet&j]g\ﬁgvlve to sinplify its manufacturing.
The covered nest fixture is removed from the vacuum chuck in step
30 312, and moved to a "wash and dry" unit. In one embodiment, the covered
nest fixture is automatically removed from the vacuum chuck, and moved to
the wash and dry unit. A wash and dry unit may be a paxrt of the overall

dicing saw apparatus, and is generally arranged to remove residue left
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15 In a preferred enbodi nent, a synthetic material known by the tradenane
"VITON' (available from McDowel | & Conpany of Downey, CA or Pacific State
Felt & Mg. Co. Inc. of Hayward CA) is enployed. The resilient VIT
material, in addition to being confornable and/or conpressible, also OQWP
substanti al advantages with respect to 20 machinability, high friction,
anti-static property, relative inertness to the rinsing chem cals, and
general durability when enployed in the vacuum pedestal application. Wth
reference to Figs. 12 and 13, a vacuum bl ock pl atform 520A preferably

i ncl udes a vacuum pedestal base 702 and a vacuum pedestal 25 portion 704.
Vacuum pedestal portion 704 includes a bridge portion 70G which is coupled

to the indjyifkahe uﬁ@ﬂgmmgﬁcﬁh%hémdlwl@ﬂoemg@ n@ﬁ@wusﬁaén&agport
therefor. In on?m&gbodl men ge portion 70G and the | dual

pedest al s WHH1y aﬁaﬁgﬁéép%ﬁgﬁ@ 5 e %hWW dganete hne bl ock

of resili egzmem larwa&h ah/acthlymnigls anﬁngé%fteliéﬁﬂw?%mﬁfbbﬂsf@ﬂdfd(ﬂll’sﬂ’l ng such

a vacuum ta ort e.to 0] an ease O nmanuf act uri ng

consi der aﬁfl&ﬁ %WQ?’“@&#}“%P%&G ?’Eﬁl?%’llgcerﬁ?nuf acturing techni ques) such

as nd di ng, rna;lnadtep 3¢, tmptlizpddubstrfate is washednapdrdiiedhiytie coviged ~ ~ MAR

2003 V | 7 t |,
acLURPINRaLe] ARG ARk A FROARIAL bOMARN,SHL bABL AR T ' 2

i ncl udi ng et such as’'s €ssS ’s cuum asée I'Nc
pl ural i t y edtharssprayedsitlsilngd)e.svinaterntbrowgti ﬂg@n@@t QRETBBES N &berﬁaﬁﬁ,cat i on

with the 0S i u 522 of 5
ﬁﬁstm %@Elsin%ﬁﬂ ?Ha\d‘dié%ri‘td wisnw%ase m@ﬁgﬁﬁ%ge 20

vacuum pede fio . “Vacuum pedest a
vacuum peé@&’ﬂa?s ) W@l&bl%}ﬂ"rggéhw e ueshil uldadﬁ eth@If@dl ng the use

of flrtheSI7 \ggm@re tﬁlgadmnﬁﬁlat\é\hbm froeh @h@ﬁ@@tt t (InF(bt%el %dgaﬂwﬁ&a{sdgsz ﬁ'

ortion udes, gr \ mi e inserte erein
1I‘Oor the pdf t)esléal ailc?g”'%ltr?gﬂx?é‘gu %ﬁt@g&e&?dﬁgy&? hJ[n(g \?ﬁ?ﬁﬁrﬁcb@?ﬂé‘%tal 10
portion 7(1“41t Held tviéhimxidrepdovendd Ee@ﬁ)ﬂt&)escﬁ‘hwmm}esndﬁ?ymt prayvbeled i n
vacuum pe hereto. Fi

13 al sops%?i&ﬁgdg?‘f&@#g]% tgglr@w}n%\e,?ltégpa/‘gél%%ﬂu cht?%% F}Y%] e coupl i nggof
vacuum pedesterialtpndbresidue manbeperdib remevesk Wash@(ﬂd dry wade plate
520Bpr a si W'Mtéﬁtﬁé"&h%st%ﬁé%vdglﬁﬁeanﬁih%ﬂ"ﬁd@cd%‘e?ect'%&sﬁ;ﬁﬁe%e 15

provi ded t date ali i ns re_enpl oy o align a nest,
Such as neaflosged tem Hhq was uﬂ%%v%anmt@mﬁéﬁm awpﬁgnﬁvfcdtlﬁgen tefe 14
i |1 ustrat esversl restipttary i€ haton 862ally aﬁldafdleagmo hasagHdblack. aOneague 80G.

Wh t 80G of I 802 d t 710 .of
pedest ai e grtenistTReloE s SufbaaBE Eiatel 0P A NS 6 8 ol o
vacuum pectbst@by @asslﬂi)ﬂ)e flive debeiage, munﬁnwduabuhumspeﬂ‘@sa]éy ipostepon 704
ato O’aCULB"QdO%HE%hﬁJs Hase 1?@%{1 f&\@ﬁlethfehféstbany R tyOElr&l:l%‘i.r)E 8% B le

coupl ed to vacyum pedest usi_ng echni que, including
for exanpli&om;the nest syeh & Ab CRmgy HoRlReRa IS traxs hé“’éjéﬁhﬁfl%c%ﬁ“ﬁ 14,

.screw hol G.E’h&b(hﬂfsmmmy dag sh@taM@ﬁfé‘tIBd@fr@a be 3646 reifol 6 Mhérchnishen
screwedlnto %‘Iﬁs 732 t.o, f ast ntheggrrgSOZ/vau Pg@Stal
bortion 70ROt 508 2pighA0ddacs Machine Yo seroye e Ayiky

pedest al l:thseene‘smz Imtlveademnnhmbasba«ﬂmpmﬂ, ithe prddand plddesnrelmmerisa so
acvas 200 Yislbr PRE BLLSISEMILAGRSLALPOT P NS Rl e Dpriafadld oo

r epl aceabl’e "when a vacaum

pedest al Emezuwd techathdline thesubstyate mﬁbmdwedmaldmtemt@d ewenit dhipent i on.

Each vacuuy Pegiashave é?@dﬁ@&fcﬁiﬁsbﬁhmféﬂéﬁs H&?W&e{t%&%t' on 902)
which is in conmunicati ?{1 WI vacuum ort 904 dispose thin vacuum
pedest al sanpreqaged thatt 91@1“3 Be M3 faterapbiyelt besgrasateunk

por tion 9GZomSther ditiergaddw agsuthyl y Whaﬁ ()13 Qh@pis A Woh s d Heny BedHest, 0
eve (gp aﬁ\uf fici entf oI di nﬁ}(ﬁ r.oper geiflure an individual die
at op” vacult®gugesSt 18981, tC WﬁOF‘B}iP i ng enough of the top
surface of vac lAmmanBsndtha,Za nestaimaiyrige rectangularly shaped such that the
nest is arranged to accommodate substantially rectangularly shaped
substrate. In general, however, it should be appreciated that the
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5 to maintain proper sealing and frictional contact with the undersurface
of the die. In the enbodi nent of Figs. 12 and 13, the aforenentioned
resilient material is enployed to forma substantial portion of thg WHAK}M}:}
of the individual vacuum pedestal s above bridge portion 70G In another 10
enbodi nent, the resilient material may take the formof a resilient capping
arrangenent that is disposed atop the vacuum pedestals. That is, at |east a
portion of the individual vacuum pedestal above bridge portion 70G may be
formed of a material other than the resilient material (e.g., nmetal or hard
plastic), either integrally with bridge portion 70G or separately but in a
15 sealing relationship therewith. The resilient capping arrangement forned

of the res%mg&ﬁlmx@ f &h H?Mxéy%yt\bﬁlelfrgl?ﬁxf? PﬁegtthQBvéf‘eﬁi biz8Mind

material or_1In pedestal” caps havin reiLn to accopmmodat e
the vacuumshare o alwﬁbm@eehw%d@ﬁ@mhnglwth&h%%emﬁleme)slxap@ odhes are

g :) rrgnSI onggubm RERWhAE t?@fhééﬁﬁ frﬁ@n@lé@%@ sﬁﬁﬁ?x‘tonﬁ‘hxﬁ[eﬂatﬁégﬁetd}ﬁ{] gHor fht he
esired yvacuu eaest a ere ellmnatl I ne e

B e T o gt b S eeh h hiattleh £ heSH ke Wenh rich HBa TaBotcs Loy

por]E i an. fTbabsmzatd inaytatceppt partéaliyppostrede, anfedeeiledcabovd vmhtﬂeemcmlo

surrace o e | e

t echni que, t‘% qu udﬁﬂngy}vfgfgtaz é&llﬁ?m%fuﬁ C{Ha?rnp% ﬁ%&%eg‘f) grran IP&tgﬁ%P O?I&aﬁ% 25

he use esi ves.
Al t hough omhytha stibgiraie ot mone spegifically, maebabips on she substvate bssuch,

descr i bed, thc%rgﬁ'aglb‘f‘i!h@’ﬁe'éf‘gﬁ?ﬁéx‘%ctﬂets%%tﬂa'i’@ @B%Epatretdx’i‘MEEéd o ep(g?idge
)

enbodi ed in ny. ot her spe forms wt In romthe spirit or
t he scope ginggal portash et &P\? SHE NERPSSREY 1Or Supparphihe S‘FI?Stilét BBl%e to

oni t 1phe VvdeuHPREcERS! Mlaydade o&ﬂdlfféieﬂiéﬁéﬂta*thﬁlsVacuum pedestal portion 30
704 directly to &he pl.ate of the vacuumretainer plate if the vacuum
retainer plate %Copﬁi’élﬁ’ﬁfigﬁpf@te vacuum arrangement to provi de vacuumto
t he vacuum portﬁ&gvi(ih; mdi@avmatmmtppd&s@abpwehmﬂion ofiamewpdnfi cati on i s

vvithinthe k|| . lle- ~
2003 nest Old %é)&%me]g %gscrl 0 gépﬁﬁ nﬁh‘b‘i e'%lx\’g p]i]%e nes‘g ) nest
openi ngs aIZDBWf bst?amnélzlbyaaielst Iéﬁzllsclluldeb@lﬂlot @Qamlahml&y‘l@é nest

openirgs al st openlng
LS, e S PG A i S s a1,

ef fecti vel 1ghgenduns dd uuﬁﬁrfle%mil?‘%l %‘?QY@F areppranged i@ed from

g' re]?]E e?p@ﬁ@heh Elﬂ)éth@tevﬁmh%pta&‘ﬂtomtqnzpaﬁ gﬁﬂléﬂmh idhémst()pem ngg may
e effective in al a styate ecur e vacuum duri ng

di ci ng. HoRBGRPSES g‘ﬂ%’ 4P Brd(?é%lég%‘ge{?i’é’a“f’@fe%ﬁ\ﬁé‘ P@%ﬁ%&yf rom di ced

i ntegrated coicnkaziin shieipes  @iycuwledynsh apedenaso opkhomgsetl§ maytetcominodateval  of

resi gige fromgh ’i’c’t‘ﬁgx g@ewﬁﬂzjh hWaQﬁcq aﬁfi‘oﬁgh&nﬁ"’h d’bﬁtm ?Jld@f%&é&e balls are

exposed. The n st nings I n a_nest have_dgeneral” been descri as belng
uni form TeEHCculagly g apq%@eﬁfe@zera@m 18gnay bearzpngedinaetonaodatsahall

.descri bed agidghag mfwﬁﬁhsm@mam;l ane mﬁngmamm @ﬁculaﬁ' one 15

enbodi nent , he ne Hié( g,s a.si ]ll ﬂ % not ge of

subst anti al eﬁﬂe fe' RGP CHeH % She ‘ﬁ%nﬁ ts?ped'ﬁﬁﬁflr]r smﬁihbebe _

pol ygonal iam:asigeeto atdcohnnodldmerabehtgmberualygmthea/pbiggona]qlel@r in shape. A—

nest %nth i‘e&%%%‘f’%e%@ﬁﬁmw ch are of a variety of different shapes nay be
y s

particul arl Se with a substrate which includes integrated 20
circuit chips t(Bhirddmbadimendty of different ball grid array footprints.
It shoul d be apmgw%&%&@ﬁmﬂa&i&%gw@% o tQﬂ nfa@\aqlég%‘iﬂ described as

havi ng pol ygonal , T ngul ar, , hest openlngs may
general Iy @awdaﬁye é\ﬁﬂbé M e 0§un9abpj‘eﬂ]rww§eebmmétqnng Aaest 434 d

arrays wt Hﬁélhdd@ﬁ id ae4fth@abﬁb@u$é1yrdeﬁn@§ nfelaﬁ oﬁ@x‘ﬂﬁ%s of3st haZshdmnesent
!nvetlon g/ éé% | e, ent tg gnid arr%!has an

i rrodl ar Riggs BEmA e ahogen SRECSALE SO EISEbdt ant a1 y
t he same umd@mlhmenshwg opendlig 488 ego hrkaghwdlan siryel ncl ude) but are not

limted to, irr S d Q curyv 30 As
descr i bed above b opeRREE RIS nyE ARG A B RAE PR B4y RebphlgRace

subst ant i albiajl guid aarays whlqlnha‘b'mpéootmlrsthmhioh ibef apbsteitialuthesameer , t hat
nests may generally be reconfigured to accomobdate substrates of virtually
any size and shape. Nest nay take on an overall circular shape -21 ey
h~t ~ 2003 when the substrates which arejga 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 pol ygonal in shape.

lon




Wil e nests may include channel, or steps) which are intended to 5 prevent
scrap material generated during dicing processes fromfreely "flying"
around, nests nmay not necessarily include channels. In one enbodi r’rqn;tMAR 003
nests may i nclude clanpi ng nmechani sm whi ch hold scrap in place.

Al ternatively, in another enbodi nent, scrap material may not be constrai ned
fromnoving after the dicing process if it is determned that 10
substantially | oose scrap material is not detrinental to the overal
fabrication process. Further, substrates which are retained in a nest may

i ncl ude any nunber of integrated circuit chips w thout departing fromthe
spirit or the scope of the present invention. The number o chips depends

both on t hgh e g ﬁ@stoépérﬁﬁggbtees @ogtusdlab?éaﬁﬁn@tlafttw W@ﬂtmésrtate In
one enbodi nent, ﬁgg bstrate whi i s approximtely ches’ b%}r‘éyﬁal nches

may i ncl udepenes dnaghesuiia eﬁ’s%‘i?@ﬁmﬁ e aHa%TlF gHiay W Y& a

E \r/]ve{tt %/hseVﬁfﬂJﬂhflfeﬁﬁ\fQ(ﬂ':[pQM?Iﬁidn afett&tf nelst op%lmiﬂg@ 4lget afor e&haiyle, howﬁVﬁr ) -
a e SJjze O I alses S e SuUbsSstlr W|ey

Moot have: BeSastnadli R 1 5Redape Rt & Bt e o B MR e ior 1 o

met al 5 Typimbath wre hmma\gerl inreestbstaytiadyfhrectregul anorientateur.t abl e materi al .

For exanpl I nest is likely to
be Iightergphegngﬁéétlg %Xﬁoéﬂwﬁjﬂéﬁ hl'u? Slgggj eéla%t(r)td as a result,
may be pr efieroannedatedrall Beidierrghs vdnchmersbgpedsnars@starsts@i&y The steps
associ at ed; ‘i%ﬁ g&%{égltgtlgﬂbstrate that is held by a nest may generally be
w dely varie St eps, nay. be altered, added, or renoved w thout departing
fromthe spiri t(Eﬁulﬂﬁ@@b bt he present invention. By way of exanple, a
substipate nay bgid caaﬁamllnh@neteeﬁtaccwwaﬁbe gt BEBuithasifBodignént ¢f the

magazi ne of Ioa nests that ar e b(gl aced one, at a vacuum chuck.

R othor vBrReRt Futih A iR Satus Teribet plitPhedt HpRatiact Conco
a vacuum chviéh paimits dicingrie lenmpadormeed with thoe BiGAl sidesef the>stub|staatay be

VAR 2005 abarie s VPR RehRE S RIS ES ?‘eg‘??\’&e’%f‘hﬁh%ﬁe@ﬂg%@m& with
respect toOBQmsltgaﬁﬂ‘lt athigh sue dowmed thraighgther didenessiof nerbb0Y. bEhesireci at ed

that yhe nSPéadIPﬂeﬁ'o%‘én 3824s uﬂnéﬁgton@&tt%%tg]@h@lycsxﬁmw geasees. For
i nstance) t he nes

used I n i cing,pro eqyi r.es manual
| oading th rﬁ@%@lOBﬁiﬁSC&W&%mm‘fﬁ%@et mrgajflagwglmg}usgﬂaﬂh a dicing
process whpekt dslﬂémngeezttxbetutdimdm&t it oﬁ@:ﬂwbm@méxrwm}%taacwmmhuck to
a wash and dr A% SC{?@ uog. sogté Q B nbogaé.{mtmff above,
substrate PY° é'}sé’é’@%d% P SHTHRSE ¢ meshaP2 n e§| e substrate
f aces i nt oartemgedsstuchithabahert diercdn, resthen topausimoe 508 o§|ntttet 502 wdlesubstrat e

is ebpecti 8 éﬂ yiloarsd Og@ﬁﬁlé B84 NEstthavdnds saré;a%stétaﬁfé ﬁfbba t6li rect
contact w a vacuu UI’I 1 Cl ng roce ﬁth er . e
substrate h@t@ttw@@@ ﬁlct‘t@&teftttfg t Ydu non BGL\

or die, si E?(eﬁﬁplﬁﬁy mbmélh@an%t)e rhly be xﬁuﬁu@aﬂy%eeﬁtiﬂmglbmratte may be
cut fromthg]ﬁ',ﬁ:}g ot h side. &g r,esent ﬁ are]t? Bet consi dered as
Ol st ot i pouly ol EeaRal it s (LS R o iRy By Yibolgedis ted to
t he detail subﬁst\rete peoetngutiing teyedsteb0fodi fied within the scope of the -

appe@ge‘j cl ai ”B%f% p?&ts??oﬁf‘[fgu%cﬁ eﬁ&taté Wfﬁpy\%@ungﬁtﬁm ﬁﬁﬁ%& 5564

illustrated in earl'y understoo sane 1S y way

of illustr &ee examnle efBighPe varnymayedainer pdate Z2hindudesma wacwam bipck
i lm t gt ' o pldthéins BRDAlarld b'ia%@gﬁaﬁg 53418, Wﬁ&gﬁlﬁl BIBVE P4 i@k 209, | 1 m ted
onty by t 1enc as (rars‘,s a%tlul aq_lty o‘% raise vacu%lmn%edestal 522. Electron vacuum
pedestal 522 is configured to fit within a nest opening 504 of nest 502.
30 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

-14 -



17 MAR 2003 WHAT IS CLAIMED IS: 1. An arrangenent 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 s1¢quqmﬁ
snoot her than second substrate side, conprising: 5 a nest (502) having a
first nest side and a second nest side, said nest (502) including a grid
whi ch defines at | east one nest opening (504), said nest opening (504)
havi ng an opening area that is smaller than an area of a die (140)diced
fromsaid substrate (102); and a vacuumretainer plate (520) having thereon
at | east one vacuum 10 pedestal (522), said vacuum pedestal (522) being
configured to be disposed through said nest opening when said nest (502) is

mated wit hgﬁi‘t%éﬁ%&'ékff@drt%t@ &8ss @@&n&éggbp M‘b%“s té92 B é‘i‘l%edGSta'

(522) has upper surface or e resili ent teria r ot rudes
above sai d VECREI ¢sts withan secesgichamber 5(&902? msemn esuhanwa@uum pedest al

Sai d subst Lag s counoiat 1o i B8 in BaSRHIabe DO SR VAR DRE 528 02) 1 s
o ool oedesBht £ oS Ve AT S i o g HlE oo

first snest catting petiodhen said nest (502) is mated with said vacuum ret ai ner
| at 520 bstrat
(102) 15 dl ced WHam Bep6588 BaMnd BRebEE el bR ighbiffel o oot " &1 Ge

of sai d nesacudiRietahidrdyspliadingnest(3220n itep nfvachun bhodaplataoutiOAet ai ner
| at 520 t I

plate ( é}gg%af:{r{{gﬁx Lﬁéde%@&%m {o‘%fﬁ&eeﬁgf ﬁrgér#noé r5‘i‘i4”oﬁgés‘é 5acuum

pedest al es a vacu said die

(140) secur’l‘ehey eight A40 0£ﬁadpye¢u@mm%d@@td Haisli mmm that(522) when
sai d jpest @@%tan%o ﬁﬁcé‘“ﬁ?h pi@h‘i'ld‘é@%l%%% wls §hﬂ‘§6e Bb@toﬁn(es‘»@%z bpvacuum

5t t 3, d
3 1 T e 58%33 pieied ato? ooy otk faiforn S04 o AcGOHEBEWuRepor ton
(902) di speabdtiate Hfted ofiptrgr swutfacabes obaest B0RbY pedestkl oy siudfacd 5?6) bgl gg
i n vacuum | e O sal
count er sun‘l‘;ﬁ{r?g?{En atth(egrgeﬁ?hggf 5& ?%e?a‘ggﬂgﬁgﬁ aéeg xﬁ%{l\g?oxg gg‘cih?ﬁﬁv%cuum port.
5. The arr ey t}@dtolprﬁlmf@ﬂem fithewsensimpedé¢sdahpentragenabay e e
further hayj Qui‘fac!a %me 88t & HbAItHEM Fﬁ@ié | mle?Odhn G5 RETRLy BB KoLk ! St nest

si de pI‘OXI e, sai d_openi ng enent recited i n claim

5, wherein & ﬁtafpgnt gpr %a@prl@tlgahe tep carfpce gﬁ%e vacuuas pedashial araugre wi t h
whi g h Salt d a\ggeulﬂm l@nﬂgﬁﬁifﬁbe 0B 9%d nBStHy W?ﬁé@@ﬁ!@tlh%aétﬁfiéer (314 tH@%&p si ge of

sai d nes recited in clai id vacuum
retai ner plFat C@@Ydo ’Fr’lﬁlr %ﬁﬁﬁlegghtpﬁr’%g‘@s‘eéalgﬁé%f g]llﬂsd'?m’ﬁl ibﬁlﬁa{%en

adj acent vaztauumrpﬂsdmsnatﬂ sn(tb2d)owasaind pat 626 toskenredy hplddewaSP@) , said

channg w%%ﬁﬁ%‘bé'g %&%ﬁh E&xl{a@%@bf’ﬁx@n%ﬁ%@a\f}ﬁ&rd”“ WM £ t\ﬂa Q:;u @Nng S

process. arr reci eltn a w Sal d
channel (55®yunseds@}bst rw. étwemuébe chbn ingedha ssbsatelisphyaralie

M ni m ze bl 8ybp Barfdde 508 cTHedt §02) tHerBiPHEIS 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

25 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,

30 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.

i}
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9. The arrangenent recited in claim1, wherein said at | east one nest
openi ng (504) defined by said grid is substantially rectangularly shaped.
10. The arrangenent recited in claiml1, further conprises at |east, gne
hol di ng mechani sm sai d hol di ng mechani sm bei ng arranged to subst ah?iMARI2§03
secure said nest (502) to a dicing apparatus. 11. The arrangenent recited
in claiml, wherein said nest (502) further conprises a locator pin (510)
for aligning said substrate (102) with -25 17 MAR 2DD3 said nest (502)
when said substrate (102) is disposed on said first nest side of said nest
(502). 12. The arrangenent recited in claiml1l further conprises a top cover
configured to be disposed above said substrate (102), said top cover

i ncludin h S o force

said di eg(&iﬂ}%)ﬁggal %%? Igoglryc}il%%r gltoﬂrgets the %9&5}9\,\%&%%11 ﬂl \(/)g(k:’glc‘énair e%alttner pl ate

(520) 5 i smayderapayed ﬂhecﬁmgmn@shesemqm)letw thahmap pantsetpsiacilitade t ed in

claim1) ek e é}né@élddtix'lﬁ Bk@(ﬁléxﬂtﬁasﬂlﬂ Jai&agnts a nold side of said
V‘?‘% 3 strate S|ge repreg

substrate sald sec % ents a_ball grid array
si de of said su%@@% seeingghe vacuunykslefl om agdnb i eavers WHIGhscnet m 1,

\(Agg(r)%n sgslfbwg@ﬁuwﬁré ﬁgh@ésg%ERi@HQm( fﬂé&'ﬂlﬁﬂeeﬁl(ﬂtl; 3 HeaGuiidneb| ;Igi;: plhatform
and a jhas sai d.vacu atform avi ng

t her eon sdi% H‘WQ@%@%%&E‘@ BICOY &L St %é% ‘f)’é%g 531%5“‘@?2@%561@”@5 figured to
di st ri but efitturacuSincenthregy acupiu isalaft yn of achamidividpat tet die i3 spilbheld ty of

T angenertoEay anpfletil o SR SR bV RUNGR SRR BREE hipell, (s20n)
i ncl udes aThammm\tﬂlannfq;@bly bas adnyalatydote Om&amtmnsm tceortast (702), said

cont [uredt ?‘E“e“gﬂ%*fﬂ@@ o @5?2?}‘?%@ e R e e b
base(520A)h 10 ldctheng die dawgdnethe wetghtef the t@DéEP?WQS Thevepfier @ d vacuum

E: OCE Eor tdOQ‘@léd? Aé3t ﬁﬁtﬁlégg%ﬁ@tefdrmﬁahtﬁnrﬁgﬁﬂfe? atﬂ%?f | gbincand sai F vacuum
o ok bese, G el gired LR T gl LT e ramEang el en
bl ock por tdlmm dokod pr iage cfmptlehbmmsnluy viae wedgliod @fdhehap&o@é’ﬂﬁ) rést om cl anp
- 26 15 17 %%L&%pc% 5&0211)@ 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/rising/drying machine. Since each
20 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 illlustrates, in accordance with one embodiment of the present
invention, a flow chart of the automated die cutting technique using the
25 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 9).
In step 602, the combination of the nest and substrate to be cut is
30 positioned on top of the vacuum block platform to allow the top surface 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
pedestal top surfaces of the vacuum block platform. In step 606, the
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18. The arrangenent recited in claiml1, wherein only a upper portion of
sai d vacuum pedestal (522) is fornmed fromsaid resilient material. 19 The
arrangenent recited in claim1, wherein said vacuum pedestal (522) 4 MhWﬂﬁf
a resilient capping arrangenent configured to di sposed atop said vacuum
pedestal (522). 20. The arrangenent recited in claiml1l, wherein said
resilient material is substantially non-reactive with de-ionized water. 21.
The arrangenent recited in claiml, wherein said resilient material is
substantially anti-static. 22. The arrangenment recited in claim1l, wherein
said resilient material is nade of a synthetic material known by the
trade-nane "VITON'. 23. The arrangenent recited in claim1, wherein said
vacuum r et gubstrapd fﬁ@dﬁﬁﬁ)tﬁe%@h&ﬂd@@@mr I(Bx%a@véﬂt&@é@f thisS0) di sposed

bet d t f t

(520 sai SEERaRR AR TS B bR Sk oo Ao BERE B 1B OB AR e ca
. from sai d dewhs twhitk 1$)mcaa|fd1givmglg)wmdsehe endaf thecutt i ng appar at us for a

t I bst t f

sad tapel egs. saprstBIBEhE A0 oferttilatid AP (L EOAY AR dipoahd e eGP ™' "0

adhesifon; avhilethewaarwnns og. wé‘:srmnngnneebeadm@aghe]g/esahtdofstbbstppaioeel( 102)

retai nedng"h:]ogk%él‘th%at%ﬂ &EQB? J 402 F1R 54 Ed@ éwOdibs Wo%v@aﬂﬂ?&lié‘x'i”th nd a

cutting or. cu rescri portion of sai tape ess
substrate CQ0EAE rrasaiﬁféalw&ﬂftﬁ ¥ thaﬁagwmrlgloeﬂéemmls%q eB#10). and
etngagted WIdt thht P%s%@ﬁﬁﬁhe&@&ﬁéf\ v&l@exﬂﬂy@@dve@w fksY ﬂk%ﬂf@?ﬂ@'@!l%ai;d thesO
structure at s ubstrate s
,resi|ienuyapgvaﬂ@@(ﬁ%ﬁovacﬂmﬁ%vﬁﬁ%f esdaRslorgr i (S

wi t h 18 r esidoiwarvamieinpeie to)t esveprsedrai-hehe bei werface abthemesttthadldweradut ti ng a
t apel ess su i

substrate {90% not("‘ﬁ%‘é?ﬁgﬁsﬁ%@%§% B eﬂﬁ*e""%n%@ﬂ? 3 Surdbe ofeks
supporti ng D@ébh@rﬁlst he sedrsoefi ang tdhsgmstw;lm d(bpothe resamiensvalds t hi n sai d
suppor ti ng wHFRRAITuA SRS n¥st Bp @m‘x’l @ﬁ@eﬁc%é xﬁa RShtlegd portion
of said tapeless lh]iﬁgte (10 é‘ a sal E ﬁl’tl ng chani sm
(502) and é’h@‘?aqjéé‘iw HEeRas r%m ?féYQ?ns eoFoﬁt(‘é’ﬁean &naineshgndai d

tape:mse ls%bamreateeam@lszmnse«ef@rmdhh{ga&mng diyRes 868 thubddejate (102) is
resilient ret

! h 502
W ih a res THERERETBE 0P RPEPLEaYPS HEPARE hectlfty picgghd platd™ om (502
CAF, . Al . Ay cARBRNSHIER AbRsAENy cABjesAwhids afFowalspoR obFthe WLAERAFLY . A

(AFR AR AR AP 585t BN cOBrAlned Yy the 1&Rin& walls, thereby aligned for the
pick and place operation.
20 (Fifth Embodiment)
In accordance with another aspect of the present invention, vacuum
pedestals 522 are formed a resilient material that readily conforms to the
undersurface of the cut die. Preferably, the resilient material of vacuum

pedestals 522 is also at least slightly compressible to improve the seal that
25 is formed between pedestal top surface 526 and the substrate when the
substrate is disposed on pedestal top surface 526 and the vacuum is turned
on. The resilient material of the vacuum pedestals, being softer, also has
the advantage of being less likely to damage the saw blade should the saw
blade inadvertently come into contact with the vacuum pedestals during
30 dicing.
Figs. 12-15 illustrate in accordance with a fifth embodiment of the
present invention, wherein a synthetic or natural rubber material that is
capable of withstanding the rigors of repeated cutting and rising cycles is
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material be machinable to simplify its manufacturing.

15 In a preferred embodiment, a synthetic material known by the trade-
name “VITON” (available from McDowell & Company of Downey, CA or
Pacific State Felt & Mfg. Co. Inc. of Hayward CA) is employed. The
resilient VITON material, in addition to being conformable and/or
compressible, also offers substantial advantages with respect to

20 machinability, high friction, anti-static property, relative inertness to the
rinsing chemicals, and general durability when employed in the vacuum
pedestal application.

With reference to Figs. 12 and 13, a vacuum block platform 520A

preferably includes a vacuum pedestal base 702 and a vacuum pedestal

25 portion 704. Vacuum pedestal portion 704 includes a bridge portion 706,
which is coupled to the individual vacuum pedestals 522 to provide
mechanical support therefor. In one embodiment, both bridge portion 706
and the individual pedestals 522 of vacuum pedestal portion 704 are formed
from the same block of resilient material. Machining is a preferred

30 method for forming such a vacuum pedestal portion due to cost and ease of
manufacturing considerations. However, any other suitable
manufacturing techniques, such as molding, may also be employed to form

vacuum portion 704.
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8 it $i8$£&(1§121u:d§|}g ﬂfﬁﬁl %%c}; aﬁég%n%ss ISFHeelloo/ aguum. ll))ﬁse 70% 1ncludes !
109&' ()-! " Ipbut Al (Wactum ports.7.30, whicH @te CorfighQ¥dNE be) in@hh¥fn(ation
with the vacuum ports disposed within individual vacuum pedestals 522 of
5 vacuum pedestal portion 704. Vacuum pedestal base 702 may be coupled
to vacuum pedestal portion 704 using any suitable technique, including the
use of adhesives or clamping. With reference to Fig. 12, vacuum pedestal
portion 704 includes groove 710 to permit a clamp to be inserted therein for
the purpose of coupling vacuum pedestal base 702 to vacuum pedestal
10 portion 704. In the example of Fig. 13, screw holes 732 are provided in
vacuum pedestal base 702 to allow the clamps to be attached thereto. Fig.
13 also shows additional screw holes 734, which facilitate the coupling of
vacuum pedestal base 702 to an appropriate base plate, such as base plate
520B or a simply suitable base plate. Alignment pin holes 736 are
15 provided to accommodate alignment pins, which are employed to align a
nest, such as nest 502, with the vacuum block platform during dicing.

Fig. 14 illustrates one exemplary clamp 802, including a base 804
and a tongue 806. When tongue 806 of clamp 802 is disposed within
groove 710 of vacuum pedestal portion 704, base 804 may be coupled to the

20 upper surface of vacuum pedestal base 702, for example, to fix vacuum
pedestal portion 704 atop vacuum pedestal base 702. Note that base 804
of clamp 802 may be coupled to vacuum pedestal base 702 using any
suitable technique, including for example, the use of adhesive or fasteners.
In the example of Fig. 14, screw holes 810 are provided to accommodate

25 screws, which are then screwed into screw holes 732 to fasten the clamp
802/vacuum pedestal portion 704 assembly with vacuum pedestal base 704.
Clamping vacuum pedestal base 702 to vacuum pedestal portion 704 in this
manner also advantageously permits vacuum pedestal portion 704 to be
readily replaceable when worn.

30 Fig. 15 illustrates a top view of a vacuum pedestal 522 in accordance
with one embodiment of the present invention. Each vacuum pedestal 522
preferably includes a countersunk portion 902, which is in communication
with a vacuum port 904 disposed within vacuum pedestal 522. The cross-
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In the embodiment of Figs. 12 and 13, the aforementioned resilient
material is employed to form a substantial portion of the height of the
individual vacuum pedestals above bridge portion 706. In another

10 embodiment, the resilient material may take the form of a resilient capping
arrangement that is disposed atop the vacuum pedestals. That is, at least
a portion of the individual vacuum pedestal above bridge portion 706 may
be formed of a material other than the resilient material (e.g., metal or hard
plastic), either integrally with bridge portion 706 or separately but in a

15 sealing relationship therewith. The resilient capping arrangement formed
of the resilient material may take the form of a sheet of resilient material or
individual pedestal caps having holes therein to accommodate the vacuum
port of the vacuum pedestal. In one embodiment, the holes are
dimensioned to provide the desired cross-sectional area (and therefore the

20 desired vacuum pedestal), thereby eliminating the need to machine the top
surface of the vacuum pedestal to form the aforementioned countersunk
portion. The resilient capping arrangement may be secured to the top
surface of the vacuum pedestals of this embodiment using any suitable
technique, including friction fit, clamping and/or the use of adhesives.

25 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
the scope of the present invention. By way of example, it is possible to
omit the vacuum pedestal base and to attach the vacuum pedestal portion

30 704 directly to the base plate of the vacuum retainer plate if the vacuum
retainer plate has the appropriate vacuum arrangement to provide vacuum
to the vacuum ports within the vacuum pedestal portion. Such
modification is within the skills of the artisan. As another example, while
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10! V! h&! 10@!&\9@)\1@.&@11&%%&' ¢3¥posed 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

10 removal of 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

15 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

20 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 =

25 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
curved shape.

30 As described above, nest are arranged to hold substrates which are
substantially rectangular in shape. It should be appreciated, however,
that nests may generally be reconfigured to accommodate substrates of
virtually any size and shape. Nest may take on an overall circular shape
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substrates which are to be held are effectively polygonal in shape.

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

5 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

10 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

15 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.

20 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

25 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
way of example, a substrate may be loaded into a nest, which is then placed

30 into a magazine of loaded nests that are placed one at a time onto a vacuum
chuck. In other words, loaded nests may be queued prior to loading each
nest onto a vacuum chuck. Also, in one embodiment, a covered nest fixture
may be uncovered prior to removing the covered nest fixture from a wash

i
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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,

5 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

10 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.

15 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

20 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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1. An arrangement 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 (502) having a first nest side and a second nest side, said nest
(502) including a grid 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); 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 (502) is mated with said vacuum
retainer plate (520),

wherein said vacuum pedestal (522) has an upper surface formed of a
resilient material and protrudes above said first nest side of said nest (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 (502) with said first substrate
side facing said first nest side and when said nest (502) is mated with said
vacuum retainer plate (520).

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

3. The arrangement recited in claim 1, wherein said vacuum
pedestal (522) includes a vacuum port (528) configured to hold said die (140)
securely against an upper surface of said vacuum pedestal (522) when said
nest (502) is mated with said vacuum retainer plate (520) and vacuum is
turned on.

4. The arrangement recited in claim 3, wherein said vacuum
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pedestal (522) further includes a countersunk portion (902) disposed in said
upper surface, said countersunk portion (902) being in vacuum
communication with said vacuum port (904), a diameter of said

5 countersunk portion (902) being larger than a diameter of said vacuum port.

5. The arrangement recited in claim 1, wherein said nest opening
(504) further having at least one retainer wall (506) disposed on said fixst
nest side proximate said opening area

6. The arrangement recited in claim 5,wherein a height of said
retaining wall (506) is less than a height with which said vacuum pedestal
(522) protrudes above said first nest side of said nest (502).

7. The arrangement recited in claim 1, wherein said vacuum
retainer plate (520) further comprises a channel (550) disposed between
adjacent vacuum pedestals (522) of said vacuum retainer plate (520), said
channel (550) being arranged to receive a saw blade during said dicing

5  process.

8. The arrangement recited in claim 7, wherein a width of said
channel (550) is substantially wider than a width of said saw blade to
minimize blade fouling during said dicing process.

9. The arrangement recited in claim 1, wherein said at least one
nest opening (504) defined by said grid is substantially rectangularly
shaped.

10. The arrangement recited in claim 1, further comprises at least
one holding mechanism, said holding mechanism being arranged to

substantially secure said nest (502) to a dicing apparatus.

11. The arrangement recited in claim 1, wherein said nest (502)
further comprises a locator pin (510) for aligning said substrate (102) with
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said nest (502) when said substrate (102) is disposed on said first nest side
of said nest (502).

12. The arrangement recited in claim 1 further comprises a 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)

5 is disengaged from said nest (502).

13. The arrangement 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).

14. The arrangement recited in claim 1, wherein said vacuum
retainer plate (520) includes a vacuum block platform (520A) and a base
plate (520B), said vacuum block platform (520A) having thereon said
vacuum pedestal (522), said base plate (520B) is configured to distribute

5 vacuum among a plurality of vacuum ports of a plurality of vacuum
pedestals (522) of said vacuum retainer plate (520).

15. The arrangement recited in claim 14, wherein said vacuum
block platform (520A) includes a vacuum block portion (704) and a vacuum
block base (702), said vacuum block portion (704) including said vacuum
pedestal (522) and being configured to be coupled in a sealing relationship

5  with said vacuum block base(520A).

16. The arrangement recited in claim 15, wherein said vacuum
block portion (704) is formed from said resilient material, and said vacuum
block base (702) is formed from a material different from said resilient
material.

17. The arrangement recited in claim 16, wherein said vacuum
block portion (704) is coupled to said vacuum block base (702) by a clamp

-926 -



10! 10% & ()- 10 10 10;-10%&' ()-y810%& ()- | 710%& ()-3410%&' ()-R{dBnbC 1!
10! 10% (& ()-f 10% & ()-f 10% & ()- &s!'10% & ()- 104 & ()- 3

f104 & ()-{j _zxX6nbC 1! " 1109 ()-!0 ,!'109%& ()-! ,!'10% (& ()-! Lif AR 2003
109 (& ()- '10% & ()-g! 10% (& ()-fi}rg\= 1! !, &10%& ()- 10( 10( C?(M;
@O% & ()-! Y6 10% (& ()-fY6!10% & ()-f!> ,110% (& ()-slzXég\= 1! !s’

"109& ()-!'T "109& ()-!" "109%&k ()-!" "109%&k ()-! "10900& ()- GLOY& ()-zX6g\=
11 I's™ "109%& ()-!" "109%&' ()-!" "109%& ()-!" "109%& ()-!'f;-109%& ()-S(910%& ()-
Nor mal " "Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"

"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Def aul t Fzgag)graph Font %" +J3<0EgNW j r { gmX " 2Zw$"

18. The arrangement recited in claim 1, wherein only a upper
portion of said vacuum pedestal (522) is formed from said resilient material.

19. The arrangement recited in claim 1, wherein said vacuum
pedestal (522) includes a resilient capping arrangement configured to
disposed atop said vacuum pedestal (522).

20. The arrangement recited in claim 1, wherein said resilient
material is substantially non-reactive with de-ionized water.

21. The arrangement recited in claim 1, wherein said resilient
material is substantially anti-static.

22. The arrangement recited in claim 1, wherein said resilient
material is made of a synthetic material known by the trade-name “VITON”.

23. The arrangement recited in claim 1, wherein said vacuum
retainer plate (520) further comprises a channel (5650) disposed between
adjacent vacuum pedestals (522) of said vacuum retainer plate (520), said
channel (550) being arranged to receive scrap material created from said
substrate by said dicing process.

24. A cutting apparatus for a tapeless substrate, comprising:

a supporting mechanism (502) for retaining said tapeless substrate
(102) not having on its back surface a tape for adhesion;

a vacuum retaining mechanism for engaging said substrate (102)
retained within said supporting mechanism (502) with a vacuum, and

a cutting mechanism for cutting a prescribed portion of said tapeless
substrate (102) retained within said supporting mechanism (502)
and engaged with the vacuum,

wherein said vacuum retaining mechanism is so structured that said
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tapeless substrate (102) is resiliently retained with vacuum within said
supporting mechanism (502) with a resilient member interposed
therebetween.

25. A method for cutting a tapeless substrate,
comprising the stepsg of:

retaining said tapelesgs substrate (102) not having on
its back surface a tape for adhesion by a supporting
mechanism;

. engaging said substrate (102) retained within said

supporting mechanism (502) with a vacuum, and

cutting a prescribed portion of said tapeless substrate
(102) retained within said supporting mechanism (502) and
engaged with the vacuum,

wherein said step of retaining said tapeless substrate
is so performed that said tapeless substrate (102) is
resiliently retained with vacuum within said supporting
mechanism (502) with a resilient member interposed
therebetween.
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