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Met hod s for bstyat.e Using the Sane
BACK m‘mmmm NVENTI ON zrtgoegﬁoﬁﬁl% mvehti on The present invention

el ates nest suitable for holding, a substrate in dicing integrate
cr rcuit chr "a Tret‘h—m substrate wth no tape for adhesion

usi ng the nest and a m carrying out the nethod. 10
Description of the Baawmmmmmm During the fabrication of integrated
circuit chips, nmultiple m#ogz{ated circuit chips are often arranged on a

single substrate, e.g., wafer or circuit board, which is eventually diced

t o separ at @I OF?‘ME‘IFJWENTI‘I@N chips. Although a substrate may be
sawed, or diced te i ndi V. al chr at 15 ub tantial | any poi nt
during an overaINeSr Br 5&%@“&1@%@%@1 aflﬁ Eﬂrﬁsattrlé %tleggﬂ 3glesF saved

after ball Sybstrate¢ingaimd Same are forned on the substrate. Fig. 1 is a

di agr ammat i =\ ! or ball grid array (B GA) side
of a convegéggg{ﬁ@mﬁrgmﬁk @ﬂm’g@NNZ i.ncludes 20 individual
i nt egibat ed Faelkdcefi thechivestici?, each of which includes a ball grid array 110

of contacts, asmqwd fne%@n?? i FeLalYs Ec?gix%s? ghgtfggerf ﬁdgalﬁ;%r subst rate 102

general , t he_ nurber ed circul
may vary, gupsiatein dpnngtlnéegratecmuswrbem & methgdamticmﬁmg psmbstr aéach

i nt egr at ed vtk &gl ttap@ribi;’%djieglon':ﬁ'ﬁh@ethe ddg, m%raﬁaxla‘% ¥01I &u‘i"
grid 25 ar%ﬁg 11 o y also vary. By way of’ exanpl e,” as s subs rate 102

d and forty integrated circuit chips 112 "each of which
have 18 bal [Degtngtmhr(ﬁythwrmhc]sgmhgamﬁal | s. Substrate 102 al so generally

includes | ocat Oblﬂ‘?lllg%h% ngmaﬁgn%rf?ntegrated circuit chips, 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.
Although a substrate may be sawed, or diced, to create individual chips at

15 substantially any point during an overall fabrication process, the substrate
1s typically sawed after ball grid arrayS and dies are formed on the
substrate.

Fig. 1is a diagrammatic representation of a contact, or ball gﬁd
array (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.



used for various fabrication processes including, but not limted to, 30

_processes used to apply ball grid array 110 on chips 112 and processes used
to 'encapsul ate substrate 102. "Pick-up points" 116, which are al so

i ncluded on substrate 102, are arranged to enable caneras to check the
~overal | alignnent of substrate 102, a2 necessary, during fabrication. 2
shown dies in ide" A representation of the non-BGA side of substrate 102 is
Fig. 2. Non-BGA side of substrate 102 may be rinteg-rated circuit dies of
substrate 102, as non-BGA side typically includes 140. As will be

appreci ated by those skilled in the art, when substrate 102 h 5 is diced
to formindividual integrated circuit chips
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i nvol ves nanua eXSIO'- Ct')ng Mbecié A%y (Heetskilded $n the Al &t §8°down, on an
adhesi ve sult@ce! @""g € APYanged to '-‘aﬁ'ﬁ t NS4 aﬁb\éiﬂ@bnismegfa@@d circuit
chi ps %n pl AC@iceBab fornspedivifual MEEYHE H5e | §” Used to if%’ﬂ'l"é otHl# i ng and
after dicing. indj id”c%lit'bﬁﬁﬁgmmmmec . Mwwr , ke the OLey
transl at i oniRfegRACEFESpect é(i) .Qne.t\%ot{lﬁ. A substrate is cut fromthe
BGA side, i gile will havstintegrated eafWNIYH 0t he non- BGA si.feuf! @ups Si nce
it is difficult for fapea dfdvectd veler toissPPRRIIIFE R ball grid. arrays,
either fromthe Yom sur aceﬁ 9f 4 B, RVl Siced with andiche Ao SHHALes” of
the balls. Iifsomtasubstdates tRGAUPEFape I's capabl & QhangQ1&eaL Rk ubstidtag a

substanti al | oty seall pce dicing paacasanUpIES gRARUANY PLEEE L e ar i ng
ael ngﬂ)t the (%leagéeg.(i}g s? é dgvsvne%keéﬁ L yBedive saciace] .8, tape. 'H)ula ta\p(fb ?sth
non- ; /g8 tape. '
indivi i s -cuit chips 1n place,
dividual integrated circur
arranged to hold the 1n : ‘ .
during and after dicing. Specifically, the tape 1S used to pllet\.zen b
individual integrated circuit chips from rotatiqn and translation
-espect to one another. ' ' o .
* o A substrate is cut from the BGA side,1.e., a substl.ate 1S c'ut w1(t;1 ey
BGA side down, since it is difficult for tape to effectively gnf1 g;lan .
on- , . :
rtlhe balls in ball grid arrays, either from the bottom surfaces of t e oo
y hile tape is capa
i balls. In other words, W
from the side surfaces of the el CaP
20 securely holding a substantially smooth surface suc.h as the clhe}sl ne
bstrate during dicing the tape is not as effective in securely holding
substr ,

1d ar durin
uneven surface, such as the overall surface of ball grid arrays, g

dicing. - | e
: Once a substrate s placed on tape with the BGA 51defup ;1: .:; P .
cing.
25 and the substrate are manually loaded on a vacuum chuck for hi N
. ; . ,
other words, the tape and the substrate are aligned on a vacull:mff e
’ c
tape-side down such that the vacuum from the vacuum chx:)ct et e e
- ’ 1 d the substrate a
"grips” d the board. While the tape an .
grips" the tape an . : e the
icl to automatically
chuck, a dicing saw 1s use ‘ : |
o o ot As will be appreciated by those skilled in the axt,

30 integrated circuit chip 1 the integrated circuit chips,

the dicing saw dices the substrate to for
substantially without cutting through the tape.

] y 1 st be
Once the integrated circuit chips are separ ated, the chips mu



during uneven surface, such as the overall surface of ball grid arrays,
dicing. for up, the tape Once a substrate is placed on tape with the BGA
side In 25 and the substrate are nanually | oaded on a vacuum vacuum chuck,
ot her words, the tape and the substrate are aligned on a y tape-side down,
such that the vacuum fromthe vacuum éhuck fft v lyld "grips" the tape and
the board. Wile the tape and the substrate on the vacuum chuck, a dicing
saw is used to automatically ice thethe art, will be appreciated by those
30 integrated circuit chips. As the dicing saw dices the substrate to form
the integrated circuit chips, substantially w thout cutting through the
tape. Once the integrated circuit chips are separated,_ the Chlp nmust be 3
removed frpgmbhed Hiape thdtapeuufiasugents gengr neiseeed b remeNethte  chi ps
fromthe t Moo o 1 1hiigned oarthiehe
tape. Typi algllplsﬁoxg g’er%g)n QH&E tgllré}%\}/lg[gg SP%BR n%%ﬁ%&?ﬁé&‘)ﬁ g fro the

t ape, thentamacél‘yaach]ly‘.haDelmywweaqm%ﬁph o) ?ng * may be 5

used to tr eo%tenﬂhsc&laaa?cﬁff) B GHRFEE B, ﬁﬁtyh@l@lﬁmgamagfrwhaﬂsma?ﬂﬁe use of
nmanual proc sées

wever, 1s often tine-co Naccurat
Al terpati vasgd te ﬁxauwxbﬁh%lcmma%‘ﬂ‘&?@é@n@u@f“&g“%d” tace @ceﬁf e may be
used to reppufudlNFroeBifes, Bbﬂ@lfélhﬁs b&@ﬁ t1m€bqﬁsamn1gimlcbhlmumlte hol di ng
trays. As was t case nua} | VI n [ r t he

use of pick-and RE*Cdtsu , exanpl e,
a pi ck- andnpdﬁbeusadhbﬂ'enrm&tthblchepwﬁoaadzhetthp@ aprd Dlaqed #Hg that chip
of f thetae In .a mAAfe cRYsH frofnee pi eces
of fabrica cHng fd%%‘hsnggt %ﬁ%r@gevﬁgggﬁﬁm%nyq‘% Fo % i

arate from .dici %g, machi nes.
Ther afor e, tape, d)lvmrde ofgpick rapdplasesackinesis| ePoUF)@q‘i.ﬂntSBmJ}Bgan dtifYi onal
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pi ck-and- pl'ace
picking that chip off the tape. In addition, pick- and-place machines are
additional pieces of fabrication equipment that are generally separate from
dicing machines. Therefore, an overall dicing process is likely to require
15 an additional manual process of transporting the tape and the diced chips
to the pick-and-place machine.

The use of tape in dicing processes is often undesirable as the tape
may be relatively expensive, and must be disposed of once the dicing
process is completed. In addition, adhesives on the tape may remain on a

20 chip after the dicing process, thereby creating residue that may be difficult
to remove. When residue is not properly removed from a chip, subsequent
fabrication steps, as well as the integrity of the chip, may be compromised.
The use of tape also generally requires manual handling, e.g., placing a
substrate on tape. As will be appreciated by those skilled in the art, n

25 addition to being both tedious and time consuming, manual processes often
increase the likelihood that a substrate may be mishandled or become
contaminated.

Hence, what is desired is a method and an apparatus for efficiently
and substantially automatically dicing a substrate to form individual

30 integrated circuit chips. In other words, what 1s desired is a method and
an apparatus for securely holding a substrate, without the use of tape,
during a dicing process.

SUMMARY OF THE INVENTION



The use of tape in dicing processes is often undesirable as the tape nmay
be relatively expensive, and nust be disposed of once the dicing process
is conpleted. In addition, adhesives on the tape may renmain on a 20 chip
after the dicing process, thereby creating residue that may be difficult

to renove. \When residue is not properldy renoved froma chip, subsequent
fabrication steps, as well as the integrity of the chip, may be

conprom sed. The use of tape al so generally requires manual handli ng,

e.g., placing a substrate on tape. As will be appreciated by those skilled
in the art, in 25 addition to being both tedious and tine consum ng, manual
processes often increase the |ikelihood that a substrate may be m shandl ed
or becone cont dihearesknthiamestionhratates toesiessguitable fathaldiha an

appar atus fQr efficientdy . ' tfhf ahttyn gacdubgtitate
substrate tsglb glrgr%hﬁ%?éﬁ%ulﬁaggbﬁyﬁggﬁyaét}gggg?r%g%t??achi ps. I% ot her words,
what is desvitbng tape fratadhpsiortusmg pst aBdras ARRRAALYE fOHGRVHIE Q1
substrate, {potietiod he use of tape, during a dicing process. SUMVARY OF
THE I NVENTION 4  The present invention relates. to

. nest_ suict.ahkl
hol di iy a subst rAt@IAMEILPRY a?ﬂ?“é?gqfé?‘s PEEFE WVEH?IBE,’ aa{leﬁgtf {)%oglcfn o% Ps{:ut ting
a substr at earrahiBd RO sh@gertf grubshiasé darimg adidihg presiss, thelsalstagiear at us f or
carrying out .the nmethod.,5 Accordi to C nt
i nvent i on, Xch gf%Fhm’5bﬁ§uf)§&ag? Eg?{bne%g{hgrsggfé%oér?&é %E@%@%gﬁg during a
di ci ng pr ocehsreinhthesseashdaide of the subistrate athliepst eme cenitast assIMEd ng a
first side g S nd n§J 19t el e =¥ washe at e at
| east one C\gﬂ?na@{e §§§Oci a egxgeStvt\nY}? ﬁicﬁhg C%Eﬁ)ﬁ %?éﬁﬁiﬂslﬁg%lggmg?gril% co%rpri ses
a nest0 mai nghddyrangéménhghich defimes atleastqanroenreniRedhatisy PH@%‘ggfi tPeast one

openi ng t hafachi, AHARORA st Bne cBEBICt anld'st Rlast 6As alightnaxtnhaahs ahe at | east
one al i gnment  neans,

SUbst T ato WAHERTESH Ry R HDORATASECTar AOBRIR T RUrarag YOPansP R as pect
t he presenttlidwestmain bsdgi rected to a 15 nmethod for cutting a tapel ess
substrate incl Udkggm%iﬁgitg ’antoliz}?erséls%setCE,att}x% present invention is directed to a
15 method for cutting a tapeless substrate including a chip, the substrate
having a first side and a second side, wherein the second side includes a
ball grid array associated with the chip, the ball grid array including at
least one ball having a bottom surface and a side surface. The method
comprises the steps of retaining the substrate within a nest mechanism
20 arranged to hold the substrate, wherein retaining the substrate includes
placing the substrate within the nest mechanism with the second side
facing down, positioning the nest mechanism on a cutting mechanism, the
cutting mechanism including a vacuum chuck and a cutting saw, wherein
positioning the nest mechanism on the cutting mechanism includes
25 positioning the nest mechanism on the vacuum chuck, engaging the second
side against the vacuum chuck with a vacuum from the vacuum chuck,
wherein the second side is engaged through the nest mechanism, and
cutting the substrate from the first side using the cutting saw.
According to yet another aspect, the present invention 1s directed to a
30 method for cutting a tapeless substrate, the substrate having a
substantially smooth side and a substantially unsmooth side. The method
comprises the steps of retaining the substrate within a nest mechanism
arranged to hold the substrate, wherein retaining the substrate includes



having a first side and a second side, wherein the second side includes a
ball grid array associated with the chip, the ball grid array including at
| east one ball having a bottom surface and a side surface. The nethod
conprises the steps of retaining the substrate within a nest nechani sm 20
arranged to hold the substrate, whereimn retaining the substrate includes
pl aci ng the substrate within the nest nmechanismw th the second side

faci ng down, positioning the nest nechanismon a cutting nmechanism the
cutting nechani smincluding a vacuum chuck and a cutting saw, wherein
positioning the nest nmechani smon the cutting nechani smincludes 25

posi tioning the nest nechani smon the vacuum chuck, engagi ng the second

si de agai nshighing thersubstchteciithintha neatumdlfammﬁltswéh\ﬁg@g&h? EHpeRate wher ei n

t he second. si LSt { : [ ' swdheRg t he
substrate *sféom thétlg p??%%sfldéghgg?lntbéﬁ {E ﬁae&gﬁ?? ?ﬁgggéﬂv{ﬁ%}:{i}%ﬁg% tq yet

anot her aspadtposithenipgeiderestrmechdngam @0 8 aselisy cRBCh for

cutting a HaRBEPESMPHPRLtRERtepd6f éi_&%h%ﬁﬁ%&ﬁe Ravsnat@agaistthetiaalizn snoot h
side and a sublétagﬁl ally un rmotﬂ si de.

e nethod .c rises the steps of
retai fi ng ERBckyRLR Adtacup drom 4 ﬁé@?“ﬂﬁ’cah‘h‘?rgﬁ?’hh%fre?%ﬁggauﬁﬁnﬁgeflcf t he
substrat e, enBgg@l throkigh ligesthaechhsicmated icnctingehe Subatragmivath ahe
substrate wifhin the nest mechani sm such that the substrate is
subst anti af¥ IQ%H%?C?‘:?H%IB'fromtransl ational and rotational novenpnt and
posi ti oni ng t he Avestdingdharit smotieraaspect ofitht présenthavemti o NEgk 1Ker

comprises hiGn84eRsnAkuFAIRPLAGARS SHRRHAR! Rudle bBkiddiprocasdleS chuck
with a vacuum Prom tht vacuum uck, wherein the substrate L9, &N e{d
throdgh t heuhswnterbeving 8mrahgubsiraiagderadsa SSEaal subtERLesi eufﬁﬁgﬁ%
mechani sm sABERLE Bl ki BlsnRéithBL th A5 BE&In Déulidigater sdent Thavest fan, a nest
the 10 SubdiRECORRATG Aner: SVU8 h9dy BAGAE AR S RFh L 2ot o s de.
the first peybsideatiee sledentehnedyrinohiiing ahand secangementwhactedefides The
cecond” neft eI A REA EREIE thagbay Par PRy Paf opehfie B uids AR @
defiAés asmabstthemeamesea operdiaglicadi@omette é)‘géﬁr?ﬁ}: KA PREt SRETHPENI ng ar ea
that is 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 1s
positioned on the nest main body with the fixst 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



15 smaller than an area of a die diced fromthe substrate, the nest opening
further having at | east one retainer wall disposed on the first nest side
proxi mate the opening area. The nest for dicing further conprises a vacuum
retainer plate having thereon at | east 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 vacuumretainer plate, the vacuum
pedestal protruding above the first nest side of the nest main body when

t he vacuum pedestal is disposed through the nest opening fromthe 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 nesbstiale andddishesinzhehenmsistratierothtuynest withedrefixsh suhettdhe uum
retainer plake. corfl . tgidb heTRESREHod RMEid:i ON i S
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a first suosiises asthy efproyidaha¥aguBE! Feiemney plate baxing fhgregngly o e
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provi di ng, a_nest havin first nest. side.gnd econd nest
si de, & he rfigposeskiineyeh ‘é}rei’beﬁmp@ﬁllg%?’i%§ﬁ%\tse?°é’éis{m%nsé88§éﬁt?fg, t he nest
openi ng hawi igrudNabpRniiwfigseaedthade of tiserakstewhehahearmcavonpefedabise di ced
fromthe 6 ,substyate and,di spgsing.the substra - JM t he
first subst‘#ﬁ?%se‘gf S g%e“@%ﬁ)ﬁe%é?% fggl t%lgatﬂge | rtépgﬁglg@tuss;@gtet?eﬁe
met hod f ur tdteps of amgting éhe aest eptlothepveviwinmptaineaalatn, tBexabyeiaysig e
havi ng thereon at = | eas B Padastate shéé ng
configured ?%uggeésg?sﬁésoggﬁgﬁl%gggﬁl Pﬁggs;tgg%o 8512%(:%3&%%%{ e se%ond nest
si de Hhd t cas thevaudenairsdestalerotrudes peete Yiedarymash s ti\mé?? t he vacuum
pedestal i Sy dtigRsedabhif RHiATHRARIcuORE Peasstal s bORI thé festmiliarhte
conprises the stéps of mating.the, nest w th.the tglcuumuret 'eﬁ%ta?lzﬁ%(ﬁ’
thereby causiag@! tha subpiiate agpingt e ypRe RAR YhEtM™ Wo PESRT Act " t he
first substgiee sheeubSirase Hven Ve vecomksidsdtadtepside ofites sabatrate WANEi st
nest side of. the nest,. ovi ding,a. v & hi tdheto
hol d the fié@f“%ﬁﬁ‘é’t‘?’gpg%’gi%ét Sgbfﬁg%ég%&sptérlyﬁ‘g %&’%F&ﬁagtgétg#g%g%%?%sur?ace
of thEs vacuupppesesfhat of timelvadiemnpeddséalsubstrate from the second substrate

side of the subsiy.afQiHgitfFeffurther aspect of the present invention, a nest for
dicing is configured to support a substrate during a dicing process, the
substrate having a first substrate side and a second substrate side, the first
substrate side being smoother than the second substrate side. The nest for

20 dicing comprises a nest main body having a first nest side and a second
nest side opposite the first nest side, for supporting the first substrate side
on the first nest side, the nest main body (502) including an aperture
having an opening area that is smaller than an area of a die (140) diced
from the substrate. The nest for dicing further comprises at least one |

25 vacuum pedestal for holding the die through the aperture during the dicing
process, the vacuum pedestal being configured to be disposed through the
aperture from the second nest side and protrudes above the first nest side
of the nest, the vacuum pedestal including an upper surface configured to
form a vacuum seal with the die during the dicing process.

30 According to another aspect of the present invention, a cutting
apparatus for a tapeless substrate comprises a nest mechanism for
retaining the tapeless substrate not having on 1its back surface a tape for
adhesion, a cutting mechanism for the tapeless substrate and a supply



dicing saw while the first substrate side of the substrate is held agai nst
the 15 upper surface of the vacuum pedestal. According to yet further
aspect of the present invention, a nest for dicing is configured to
support a substrate during a dicing process, the substrate having a first
substrate side and a second substrate7side, the first substrate side being
snoot her than the second substrate side. The nest for 20 dicing conprises a
nest main body having a first nest side and a second nest side opposite
the first nest side, for supporting the first substrate side on the first
nest side, the nest main body (502) including an aperture havi ng an
opening area that is snmaller than an area of a dig £ iced,.fromthe
subst r at e. mEhbanist féwsuptilpingandseiansg é}é)‘?rﬂﬁﬁts%c}é? ]Isg’a ¢ HHEIBEIE, acyum
pedest al fﬁ( thfllrmoxt{ge éiigeléégrs%eﬁ dthe TRercuyriag tuedhaqismeoditse ng
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process, vacuum pe bei ng confi gur to be .di ough the
aperture ftanelesses bﬁﬁﬁlﬁ@éltde&ad\éa%’dnﬁgb’f:ﬁg gn%%%{}gﬁlg%gﬂeltreg% nest side
of the nes{uhdthstevatHBdPREBSH dhe nest nﬂachgnmmupﬂera wenuaeeandaf i gured to
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i ncludes a vacuu eng (‘2‘1 t he tapel subst alé%niet ai ned

wi t hil@ t headbesioneeithin amest tpe %&‘E}uﬁ?l’% 8 eBﬁ?W‘ﬁ& or cutting a
prescri bed,ponbifuif tdfitedsaRfisesfe fubatonating medhaimed for the tapéleshest
mechani sm an aged Wwth th cuum Ac t aspect,

t he presenfl ?ﬁ}ég‘f %W%W%&‘eﬁ %%t%qgﬂkg?ﬂ%%ﬁ\é& Iéggﬁ)%lghgfen ess
substrate, swbphhdd@frﬂie &e&mgﬂmeshapsmfvnth @tedchiungy atbcy g 8ss substrate

not having_on it.s u ce ¢ bhcunamnest
mechani smg PLf %’% Hﬁl é]ffﬁ][ trrg) E]éasgesufbgﬁleag%ﬁé@gg@?hgﬂ}t gﬁ)el ess substrate
for a5cutti CRAPTHPN RE THEePSEW trate, engaging the tapel ess

substrate w thi righe i9astiaghahanitidRepresentation of a ball grid array side of a
conventional substrate.
Fig. 2 is diagrammatic representation lof a die side of the
conventional substrate of Fig. 1.
20 Fig. 3 is a diagrammatic top-view representation of a nest in
accordance with a first embodiment of the present invention.
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
25 with forming individual chips from a substrate in accordance with a first
embodiment of the present invention.
Fig. 6 is a diagrammatic top-view representation of a nest in
accordance with a second embodiment of the present invention.
Fig. 7is 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



supplied for the cutting nmechanismw th a vacuum and cutting a prescribed
portion of the tapeless substrate engaged with the vacuum 15 BRIEF

DESCRI PTION OF THE DRAWNGS Fig. 1 is a diagranmatic representation of a
ball grid array side of a conventional substrate. Fig. 2 is diagrammtic
representation of a die side of the nventional substrate of Fig. 1. 20
Fig. 3 i1s a diagranmatic top-view representation of a nest in accordance
with a first enbodi nent of the present invention. Fig. 4 is a diagrammtic
perspective representation of the nest of Fig. 3 in accordance with a
first enbodi ment of the present invention. Fig. 5 is a process flow diagram
with illustrates the steps associated 25 with form ng individual chips
from a subséfadher patedaerdianee awdchuan block pla@fdlnd andrt bade plate pnesent
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i nvention w Il Cri erence .to.a
preferred é‘ﬁﬂwnﬁ%nt]sn thefdbiwiag descuption, éﬁlmﬂquﬁesnf@&ﬁmsr@e set

forth in order to p10v1de a thorough understanding of the present invention.
It will be obvious, however, to one skilled in the art, that the present
15 invention may be practiced without some 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
1nvention.
In accordance with one embodiment of the present invention, a nest
20 apparatus is arranged, in conjunction with a vacuum, to securely hold a
substrate during a dicing process with use of tape. A substrate is placed,
ball grid array (BGA) side down, into a nest which is then mounted on a
vacuum chuck for dicing. During dicing, the nest and the vacuum
effectively constrain the substrate and, subsequently, the individual chips
25 formed by dicing the substrate, from translational and rotational movement.
When the nest and the diced chips are removed from the vacuum chuck
after dicing, the diced chips are essentially ready to be removed from the
nest, as for example using a pick and place machine.
In accordance with one embodiment of the present invention, a nest
30 apparatus is arranged, in conjunction with a vacuum retainer plate
arrangement, to securely hold a substrate during the dicing process without
the use of tape. The substrate is placed, ball grid array (BGA) side up,
into a nest which is then mounted on the vacuum retainer plate for dicing.



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. It will be obvious, however, to one skilled in the art, that
the present 15 invention may be practiced without sone or all of these
specific details. In other instances,9 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 ment of the
present invention, a nest 20 apparatus is arranged, in conjunction with a
vacuum to securely hold a substrate during a dicing process with use of
tape. A substrate is placed, ball grid array (BGA) side down, into a nest
which is t BARMHHInast #REhdThaRUE ket S edipth g vaBitihngedlistald®n t he
nest and the vacuum effectively constrain the substrate and, suq equent |y,
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the vacuumtP&tthendpegiest or shesaw Br ot R HEUHLE SRR T5PPE % e t he
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After the substrate is cut, a top cover is then placed over the nest

containing the cut dies of the substrate. The top cover preferably has
contact posts which hold down each individual die. This combination of
the top cover, the nest and the cut dies in between forms a covered nest

20 fixture, which is then lifted off the vacuum block platform. By lifting the
covered nest fixture from the vacuum block platform, the individual dies
are permitted to drop back down to the nest surface. More specifically,
each nest opening has retainer walls disposed adjacent to its opening.
When each cut die drops down to rest on the top surface of the nest, the

25 retainer walls securely hold each cut die by their edges, thereby preventing
the translational and rotational motion of the cut die. The cut die, being
held substantially immobile by the retainer walls, as well as trapped
between the contact posts of the top cover and the nest, may now be further
processed (e.g., washing, rising, drying) while being kept substantially

30 immobile. Since each cut die is held substantially immobile on the surface
of the nest by the retainer walls, the diced chips are essentially aligned and
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



vacuum retai ner plate. The recessed channels nay be sized to permt sone
degree of fluctuation in side to side placenent of the saw. Increasing the
wi dth of the channels will decrease the top surface area of each vacuum
pedestal, but that will not significantly inpact the ability of the vacuum
to 15 hold the cut die on top of the V@&acuum pedestal. After the substrate
is cut, a top cover is then placed over the nest containing the cut dies
of the substrate. The top cover preferably has contact posts which hold
down each individual the. This conbination of the top cover, the nest and
the cut dies in between forns a covered nest 20 fixture, which is then
lifted off the vacuum block platform By lifting the covered nest fixture
from the vdisngprbesss iplaaitbmrated taind thediuti Healarehedd immople dixingd to drop

back down to, .the nest surface. e ifi . | has
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al i gned for. _subsequent pi ng and placing, The use of.a nest, t.Q hol.d a
substrate diRgramBIaticigp-VierhirRresapation o a Wﬁh%hﬁpme@ﬂ&@gcgﬁ ed
with ?dheziaVsﬁJHsQﬁhﬁHﬂy!;ﬂé‘r%p@&i@é"i‘éiﬁebé’nﬁa'ﬂﬁn oA nést methamsni. sdies
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SpebT RS R R o T
procésses idrakudinscalouniimegst20Qubsonfigered, @ vtheuwnsecauargaAdto r enovi ng
chips fr Omt&&?sl%@i%ﬂam}ﬂdtl%tﬂigﬂglnﬁlﬁﬁe the movement of a substrate positioned
within nest 202. While nest 202 may be made of a variety of different
material, in one embodiment, nest 202 is fabricated from stainless steel,
due to the fact that stainless steel is both lightweight and strong. By way

20 of example, nest 202 may be fabricated from 400C stainless. Alignment
pins 210 on nest 202 are used to engage locator holes on a substrate in
order to position the substrate with respect to nest 202. In general,
substantially any suitable mechanism may be used to align a substrate
with nest 202.

25 When a substrate is properly positioned with respect to nest 202, the
substrate rests against a grid arrangement 212. Although the die side of a
substrate may be placed "face down" on nest 202, in the described
embodiment, the BGA side of the substrate is placed onto nest 202. Grid
arrangement 212 defines opening 214 which accommodate the ball grid

30 arrays of a substrate. That is, the ball grid arrays of the substrate are at
least partially placed within opening 214. As shown, while grid
arrangement 212 defines one hundred and forty opening 214, the number

of openings 214 may typically be widely varied.



10 Referring to Figs. 3 and 4, one enbodi nent of a nest nechanismw !l be
‘descri bed in accordance with the present invention. Fig. 3 is a
di agrammatic top-view representati on of a nest nechanism while Fig. 4 is
a substantially perspective representation of the nest nmechanism It
shoul d be appreciated that for ease ofiillustration, Figs. 3 and 4 are not
15 drawn to scale. A nest 202 is configured, or otherw se arranged, to _
transl ational and rotational reduce the novenent of a substrate positioned
Wi thin nest 202. Wiile nest 202 may be nade of a variety of different
material, in one enbodi nent, nest 202 is fabricated fromstainless steel,
due to the fact that stainless steel is both Iightweight and strong. By way
20 of exanple, mesh PRRINEY1heffabivebatinddst ome BAN@rat aivlyessh Watdtment
pins 210 op nest 202 are,used to e l,0 rh h - ein
order to pff‘sﬁsﬁ 8K Ogﬁgei’f‘i‘yét P’éf%n%cggfgﬁg’g&)eagf gﬁg Jr%géfﬁiggl.%@ugﬁl{a?gl ,
subst ant i athe waills cfuiridbi-eamgehani 212.meln bee epdwdiment.i e adeupsioidte with
nest 202. 25 \We supstrate.is | Iy | sgspect to nest
202, the s%é‘?’rglf@srg}so?i’ag ilérllsatrpé'f S‘?EF%‘Y%‘??‘S%E}%%&??G%??{&%hgu h the die
side Bf a astdsjenadet 2HYirbeagh apening atd dOfFUCBNWAEEIOPEHME L t’ﬁ%y €
descri bed i . Bl t r h$n®bagedapbto nest
gg??&n%n%écg@%ﬁ} deapdd, the copRels’ dFdpentn® P

202. Gid range ‘defi'nes ‘open) nq 2}114 v\$|| ch. accor at e thsc% bal |
grid 30 askghtlyofursed tpfacikitate cpmgact &f onlydhg s esg‘li:l‘-icd’”é?’r S §ftthe

SU_bzt rate Bifd Atra %%gieéﬂgltzﬂalmhehp&s@l a\fyiph'é\diﬁ';@i?mmeﬁ,%at/&n sshown, mmij l e
gri arr afigenent I nes gne hundred and fort nunber
of openi ng§n§l@wt§’y%ﬁ%éé‘?mg}aﬁ§ %@ﬁ@ § @be Slﬁg Ogggﬂ{ g%]élr?#% a&2{1}%

ef f eqbi vel ymapebsisict che weald ofgid aaramgersemh2ifat at | east one of the
balls, or conta t he hall ' Welali heopal | s of
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grid arrangenen enbo the si our "corner" balls
of a bal| glitidgavavagssegblyontBe vacrumahvekstypicaliy generatest yare 212 in

each openi i%ﬂl%n&%?t% ?ﬁ@ subbirate GRAMIRE oAlAestR0Dthroaghpening Rl

(G 1T at o Ganarally a5ty SHEgbIaRoch R b ML bE aRehAf PLo vt P2 pgagfise ved 1O
ar r angenmenta vddiurhtchsiekyictl hdirap pre aiatladiteddeepBot locakor halesg#d which
are arranged to fit over dowels, or similar structures, on the vacuum chuck.
As will be described below with respect to Fig. 5, when nest 202 and,
hence, a substrate, are mounted on a vacuum chuck, a dicing saw may then
cut the substrate to generate separate integrated circuit chips from the
20 substrate. Nest 202 is effective to hold the separate integrated circuit
chips substantially in place by locating the balls of the ball grid array of
each chips. The vacuum from the vacuum chuck holds each chip against
grid arrangement 212, while the contact between the sides of at least one of
the balls of the chip and the walls of grid arrangement prevents the chip
25 from rotating and translating. By preventing chips from rotating and
translating, subsequent pick and place processes used to remove chips from
nest 202 may be efficiently accomplished. Further, preventing chips from
freely moving during and after dicing also reduces the likelihood that
dicing process may inaccurately cut the chips from the substrate.
30 In the embodiment as shown, a stepped section 216, or channeled
section, is arranged to receive the cut sides of the substrate after the
substrate has been cut, or diced. In other words, scrap material from the

substrate falls into stepped section 216, and, as a result, 1s effectively



enbodi nents, substantially all balls along the sides of each ball grid
array 10 may contact the walls of grid arrangenent 212. Nest 202 may be
nount ed agai nst a vacuum chuck that is a part of a dicing saw assenbly.
The vacuum chuck typically generates a vacuum which engages the substrate
mount ed on nest 202 through opening 24. Generally any suitable mechani sm
may be used to nount nest 202 agai nst 15 a vacuum chuck, i ncluding, but not
limted to, pilot locator holes 218 which are arranged to fit over dowels,

or simlar structures, on the vacuum chuck. As w |l be described bel ow
with respect to Fig. 5, when nest 202 and, hence, a substrate, are nounted
on a vacuum chuck, a dicing saw may then cut the substrate to generate
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G 61 ng prouEnas erviRdimARS e Proser iy Bt o e PIPOETMP0T SREVS 10 EL'pE%
section 21§beg)' FOLIHiER afsifﬂslﬂﬁteﬁbe)\eaht?&m hadedanés halestr om gégexali ng
Vacuum chulobRg A B L Aoyt HRE A A TP e STE ORI RepRoly ©
t her @by estetlié abstytofpropienly pomtionrthe swstiatel In Qn? emtiiierhi #° st epped
section 21§escribed above, aligning the substrate with reference to the nest includes
positioning the substrate schematic that alignment pins on the nest
interface with locator holes on the substrate. When the substrate is
properly aligned, the bélls in each ball grid array located on the BGA side
20 of the substrate are effectively positioned in the nest openings of the nest.
After the substrate is loaded into the nest in step 304, the nest is
loaded onto a vacuum chuck in step 306. Specifically, the nest is
automatically loaded onto the vacuum chuck such that the BGA side of the
substrate is in communication with the vacuum provided by the vacuum
25 chuck. In other words, the nest is positioned to enable the suction from
the vacuum to effectively engage the BGA side of the substrate. As will be
appreciated by those skill in the art, the vacuum chuck may be a part of an
overall dicing saw assembly that is arranged to dice the substrate into
individual chips.
30 When the nest is loaded onto the vacuum chuck, then in step 308, a
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,



Wth reference to Fig. 5 one nethod of inplenenting the nest of Fig. 3
and 4 in the creation of individual chips froma substrate will be 10
described. Fig. 5 is a process flow diagramwhich illustrates the steps
associated with form ng individual chips froma substrate in accordance

wi th an enbodi nent of the present invéption. The process 302 begins in
step 304 in which a substrate to be diced is |loaded into a nest. In
general, loading a substrate into a nest includes aligning the substrate
wWith respect 15 to the nest to properly position the substrate. In one
enbodi ment, as described above, aligning the substrate with reference to
the nest includes positioning the substrate schematic that alignnent pins

on the nesb1odé§E€TJv@%d@sttf6 Atgﬁ@tmrmhphﬁasx #botdieisylhedd ave: tHNneetht he
substrate | properly ali ,

t he | ls.in eg\(irg]ballo rld ﬁgated
on the BGAL edé"’?l)l%fmt% Ws?’reé’teété dvady s b °t'hé nest
openi ngs ohethfs M@Bbved ﬁfohelthé Raceumsiadke |Whh]aaﬂhectomrﬁtgmuanenné§he| n step
304, the nest is | oade to. a vac cally, the
nost 1o aCOtRREAY WL Tom S SRR Y P i BRI R Y
of ths sumbnaxtsﬁ)nmhm}ﬁhghtﬂmmssagamatnhehmeé‘u%mq&vaﬁhGéadb‘? P
vacuum 2> ShHEKo b Aol e BOA H88Y1 1 Re BREVIAGACHIDS aRadbliahkhe

e va ec |ve

suction fr Uum y eng}g de of . the
substrate. mtwltlsm@ld@@pﬁmeaxaéa pyovaRse tRat the coverds g&PﬁlalMBO‘i/acuum

chuck may Sl to Rb1E: Plerg \&ﬁb@éxhaldbcg n&t@@%@ﬁe&mtxbmcmatlefmaheanged to
dice the su str te

Into 1 nd ual 30 Whe nest,,i s J,oaded. onto
t he vacuumsidascld thengibstyate 5913’(5’63?11"]23 azlcb}%alﬁrﬁégé :ﬁ ! fb‘i’hr?ecg’ gn t he
subsypat e. phily Beheranpediso allde tHecsorgp mawrid. 19.be ‘aadhaﬂlmnd ofitleehestof t he
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BGA si de Ofovtei]g.lliﬂglln\él sdal{)\{;1 ap%gllgtsusa%%'drﬁ eBQFa]ly arranged to remove residue
left during the dicing process from the individual chips. The wash and dry
unit is further arranged to dry the chips once they have been cleaned. In
general, a wash and dry unit is arranged to remove dirt, debris, and dust
20 that has accumulated 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 spr ayed with fluid, e.g., water, through the nest openings in the nest,
or submelged 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 1s
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



nest. It should be appreciated, however, that the cover is generally not
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
10 may be arranged to allow the scrap material to be washed out of the

nest, as wll be described bel ow The4covered nest fixture is renoved from
t he vacuum chuck in step 312, and noved to a "wash and dry" unit. In one
enbodi ment, the covered nest fixture is automatically renoved fromthe
vacuum chuck, and noved 15 to the wash and dry unit. A wash and dry unit
may be a part of the overall dicing saw apparatus, and is generally
arranged to renove residue left during the dicing process fromthe
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in step 318, 1%&03% (I)fl}]lgﬁh'rey, et %%&%égg?’fﬁﬁgﬂglﬂﬂlﬁﬁﬁaﬁb ﬁg isubs

or indi vi ddal u I'h's hi'ps are refoved fromthe
nest. Typi @QMIS)EtEtdne chips are renoved fromthe nest such that they may be

placad in trays A;Qéhf)whtlhqug53pé@£é%§§id}gbe Y&ithagtlHd shaped biclanyastlid abl e
met hod may beestlils %91 anged to accommodate substantially rectangularly shaped
substrate. In general, however, it should be appreciated that the
configuration of a nest may vary widely. For example, the overall size and
shape of a nest may change, depending upon the size and the shape of the
20 substrates that the nest is intended to support. 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



remove the chips, nethods include using a pick and place machine to renove
the chips fromthe nest. In the described enbodi nent, the pick and place
machine is a part of the overall dicing saw assenbly. That is, a single
apparatus may be used to. both dice the substrate into individual 10
integrated circuit chips and to renovesthe diced chips fromthe nest.
However, it should be appreciated that the pick and place machi ne nmay,
alternatively, be separate fromthe dicing saw assenbly. Wen the chips

are renoved fromthe nest, the process of formng individual chips is
completed. 15 As shown in Fig. 3, a nest may be rectangul arly shaped such
that the nest is arranged to accommbdate substantially rectangularly
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shape as nest openings 438. It should be appreciated, however, that nest
openings 438 may be suitable for accommodating ball grid array which
have a different footprint than that of nest openings 438. For example,
hexagonally shaped nest openings 438 may accommodate ball grid arrays

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 surface 508 of nest 502 while



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.,
rectangular, footprint. Fig. 7 is a diagrammtic top-view representation of
a nest in 10 accordance with a third ggbodi nent of the present invention. A
nest 432 includes a grid 434 that effectively defines nest openings 438.

As shown, nest openings 438 are polygonal in shape. Specifically, in the
descri bed enbodi ment, nest opening 438 are hexagonal in shape. Nest

openi ngs 438 are arranged such that they may accomnmpdate 15 ball grid
arrays which have a footprint which is of substantially the sanme shape as
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nmor e 4 ear | yo1%e€@onfedted to ¥recAssed 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 5204,
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



plurality of |ocator pins 510 are shown, which may be enployed to align the
‘5 substrate prior to cutting to nest 502. Nest 502 is configured to mate
with a vacuumretainer plate 520. In the exanple of Fig. 9, vacuum
retainer plate 520 includes a vacuum bl ock platform 520A and a base pl ate
520B. Vacuum bl ock platform 520A inchpdes a plurality of raised vacuum
pedestal 522. Electron vacuum 10 pedestal 522 is configured to fit within a
nest openi ng 504 of nest 502. Each vacuum pedestal 522 al so includes a
pedestal top surface 526 which is flat to forma vacuumseal wth the
under surface of the cut die during cutting. Each vacuum pedestal 522
further includes a vacuum port 528. When vacuum bl ock pl atform 520A is
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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

20 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

25 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,

30 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



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. Furthernore, the 5
hei ght 540 of vacuum pedestal 522 may be adjusted to increase or decrease
the distance fromwhich the substrate is lifted off top surface 508 of nest
502 as desired. The height of the ret# ner walls 506 nmay al so be adj usted
as desired. Adjacent vacuum pedestals 522 are separated by a recessed
channel 10 550. This recessed channel may be nmuch w der than the w dth of
the saw, thereby allow ng sone flexibility and tol erance in saw bl ade

pl acenent during cutting. In one exanple, the width of recessed channel
550 may range frombetween 6 ml| to 12 m| permtting the saw blade to
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i ndi viglual g@ut die are no longer lifted off top surface 508 of nest 502,
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rest on top sur are constraine y retalneé vvaIIs_%SOG. In this
manner, 30 pdetibnpd covtep aribietvagunnr bleck Mesformaly Alew thetorsBriase Bt ween
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heat Tt urateprilt. Sbe vRaRYBbIT RanES o8 Vasrengy RO Brar DR et Ee St nee
each 18 i ngédésdbtopcatirfaies dftheonsuuai biutkbylatfopms urlbassep 509, &hel r et ai ner
wal I's 5086, 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 1s 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 downward 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 are 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



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 enbodi mnent of the 5 present invention, a flow chart of the
automated die cutting technique wusing the nest and vacuumretai ner plate
arrangenment of Figs. 8 and 9. In step 600, the substrate is aligned to the
retainer nest, BGA side up and side down. In one enbodi nent, the substrate
is aligned to the nest by the |I|ocator pins on the nest (such as |ocator
pin 510 on nest 502 of Figs. 8 and 10 9). In step 602, the conbination of
the nest and substrate to be cut is positioned on top of the vacuum bl ock
platformto allow the top surface of the vacuum pedestal to |ift the

substrate ?ggk Lhe ptlgg3 51%11‘3@% of the nest. In step 604, the vacuumis
turned on
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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



pi ck and pl ace operation. Al though only a few enbodi nents of the present
‘invention have been described, it should be understood that the present
invention may be enbodied in many other specific forns wthout departing
fromthe spirit or 5 the scope of the present invention. By way of exanple,
whi |l e nest openings have been describgd as being conpletely open, i.e.,
nest openings allow substantially all balls in ball grid array be exposed,
nest openings nay instead be only partially open. A partially open nest
openi ng maybe 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 may
be effectiauidedshambomﬁng a substrate to be securely held by a vacuum
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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 1ssue.

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



20 curved shape. 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 accommobdate
substrates of 5 virtually any size and shape. Nest nay take on an overal
circular shape when the substrates wpich are to held using nests are
circular in shape. Alternatively, nest nay take on a general pol ygonal
shape when the substrates which are to be held are effectively pol ygonal
in shape. Wiile nests may include channel, or steps, which are intended to
10 prevent scrap material generated dulling dicing processes fromfreely
"flying" around, nests may not necessarily include channels. In one

enbodi ment ., NEst ScdmByld, @Q%@l‘&b%ﬁ@%’ PG 16BEHE M 5 Wekt; kvitiehds sheapladedpl ace.
Al ternativel , Scra eri al
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15 subst anthakky I®esieeiS&bads, 184a&¢d abstssnaphedpiauedgntialt td oadieg eudh al |
fabrication process. Further, .subsirates whi re retajn i nest may
i ncl ude an?esﬁﬂﬂ{fé? VU g@?%ﬁ'e Or YLPRE ER pos(ﬁ‘%epﬁ’o%t%\é%%grﬁsﬁ from the
spiris or fheursaopebeiincbeepdgseot td rereovingntheTioveratdrbest axtwRiipemdepends
both on the 35[ g}lé%l_gfuntgpe chips and the size of the overall substrate. In

nt,~ a subs

one enbodi & rate which is approxi mately 8 inches by 2.5 inches
may i ncl ude 189 WhbHephe usedf awnest hasbeerh dpscrzadbwitharespget 2 array, in a

twenty- Sev%ﬂbgyﬁné@uﬁﬁu%&ﬁﬁﬁk|di§i'i{gﬂ;%ﬁ-océ§s, showbd dose appreesdtatiaat blowever,

that the size o strates. an ps on the substrate n%y vary widely. 25

Nest have B@shmprisalsoheqused Beregl-pYEARBANCBRNE REPCEIIS or [ ORoRE e Ener al | y,
net aljp Typithaldest By @lsed IR H ity Peodees Mt ch requiary m s dldlohdimntler i al .

For exanple, a nest may be fornmed . fjromplastic. A plast]q. i i kely
to be |ight¥stPRENAY aﬁéfléﬂ chugk- oﬂ‘? ﬁéSEE}PeV @‘\Cs?é)ea‘ﬁ%dalsnh%géag%&mg%gsa
resul t, maywlhehpreghérestthat shemeshis meingta nodvedcfromestvacguanch@dk tsaue. The

st eps assogj ate {0 .di.cing a substrate that is held by a nest nmay
general ly %%ggv}ﬁ gIéWy&I\gﬂlgd. Steps may be altered, added, or rerr.DVFI\d
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 texms of the

appended claims.



Wi t hout departing fromthe spirit or the scope of the present invention. By
21 -way of exanple, a substrate may be | oaded into a nest, which is then
placed into a magazi ne of | oaded nests that are placed one at a tine onto
a vacuum chuck. In other words, Ioadﬁg nests may be queued prior to

| oadi ng each nest onto a vacuum chuck# Al so, in one enbodi nent, a covered
nest 5 fixture nay be uncovered prior to renoving the covered nest fixture
froma wash and dry unit. Wiile the use of a nest has been described with
respect to substantially automatic dicing process, it should be
appreciated that the nest may al so be used in sem -automatic dicing
processes. For instance, 10 the nest nmay be used in a dicing process which

requires magupATIISaCLAUMER ISnest onto a vacuum chuck. The nest may al so be
used in a dicing process which requires that the nest is manual noved from
a vacuum chuck to a wash and dry unit. As described in sone of the

enbodi nents above, A felfld ReuitEnglatgtleskssubstmtactte sulstratedd02he BGA

id f the bstrate f into the t.- { , si

hon- soot AnckBeect Cirdidabe e i Bt avib L p i Sl AY R sk bRl side,

and comes iwheré&uhbleasecord szddinoéndea:mibtaﬂcgl‘idjau'msa(kﬂ&é@ﬁﬁ@celﬁ?qdn’g“t?‘aa’(ﬁ ci ng
Phat the  coBut 12 JBE batl ER By T HPLRIRLTRL 18aR RN Natify an ot Duch

faces into the nest. 20 In
such cases, the substrate may be cut fromthe non-snooth side. The present

exanpl es abettom berfonsindea stleasuifpcedhe 0 etRO LN Best ri ctive, and the
invention is notl,elilﬁn%%lthgris%gsﬁrgge {1®)deihid & @sy etechanésm (202 may be

nodi fied withinthe Scope o ap ed, cl ai ns, Al t

i nvention kaa'sab%@dlt@bgbfﬂbéwma?el ﬁ@ggr‘ﬁ?ﬁwlpﬁEtaigh%gﬁg(?ﬁlﬂ%}? ags@??Zarl y
under st 0od ;1 hRtd dsjA aSidERthleSsubs ey (202) witlshriheinast arrthaaiarPBZLWI and i s
not to be taken by Wa(édpf.liraritat_i on, the spirit and scope of the present

i nvention B8ergcPREStEEAATHIE ABY Y he terms of the appended, claims, 22 WHAT
|'S CLAIMED | S:  Ipositiorinpothd pestomechanism (247810853 CAUHRE machanism Wfhst r at e

(102) cutting mechanism including a vacuum chuck and a cutting saw, wherein
. p.ositioning the nest mechanism (202) on the cutting mechanism includes
positioning the nest mechanism (202) on the vacuum chuck;
engaging the second side against the vacuum chuck with a vacuum
from the vacuum chuck, wherein the second side 1s engaged through the

nest mechanism (202); and '
cutting the substrate (102) from the first side using the cutting saw.

2. The method for cutting a tapeless substrate as recited in claim 1
wherein engaging the second of said substrate (102) against the vacuum
chuck with the vacuum from the vacuum chuck through the nest
mechanism (202) includes:

retaining the side surface of the ball against the nest mechanism,;

and
engaging the ball grid axray (110) with the vacuum through the nest

mechanism (202).



including a chip (112), the substrate having a first side and a second
side, wherein the second side includes a ball grid array (110) associ ated
with the chip (112), the ball grid array (110) including at |east one bal
having a bottom surface and a side surface, the nethod conprising:
retaining the substrate (102) within 33nest mechani sm (202) arranged to
hol d the substrate (102), wherein retaining the substrate (102) i ncludes
pl aci ng the substrate (102) within the nest mechanism (202) with the
second side facing down; positioning the nest nmechanism (202) on a cutting
mechani sm the cutting nmechani smincluding a vacuum chuck and a cutting
saw, wherein positioning the nest nechani sm (202) on the cutting. nmechani sm
i ncl udes posi ti%oniTe tfeshnddor cettiegadapelzss substrate ag aecited Bhelakm 1
engagi ng t C i i 1ok W rati t he
vacaam chudlSEE B £ B gBbER R (R MLMENEE e e f A T
mechani sm tRezhip 4ht)duemi the sHestiatestlPdle (102) fromthe first side using
the cutting saw. 2. The method for cutting a tapel ess substrate as recited

inclaiml wherein_engag|ng.the second of. said,substrate .(102 ai pst the
vacuum chuck wi%h T%“\fggﬂaéﬂ FRHRHe R?Bél?ﬁﬁsb‘hﬁ@'@%? ﬁﬁéﬁﬂge‘fﬂtcﬁg’&é]
nmechani sm (fagmel-ijﬂ@mm;ag: retaining the side surface of the ball against

t he nest mechani sm ., and epngagi ng _the bal ied arr NI vacuum
t hrough t he nesﬁonﬁgﬁﬁﬁﬂﬁ%ﬁﬁ?%ﬁﬁg?E%§Ch§{b+%2ﬁﬁg?ﬁ%gw¥%%&€%¥?%%%ngﬂfapeless
substrate ahersidé sarfaca ofthe ball agwinet themerhagisn 2@V d engaging2hef r om
the first sj i-ncl.u c.al i substrate

HePelilChids s PRI m&%@%&%%ﬁm ehhbe

(102). 4. tho ing a ess strate as recited in claim3
further including constraining the separated chip (112) from novenent . by

engagi ngt e bat rieaied culdfe ?ﬂ#ﬁ?%ﬁéﬁ%ﬁ&%ﬂ*%%@ﬁﬁmié@ﬁﬁ{% ehuck.
having a substantially smooth side and a substantially unsmocth side, the
method comprising:

retaining the substrate (102) within a nest mechanism (202)
arranged to hold the substrate (102), wherein retaining the substrate (102)
includes aligning the substrate (102) within the nest mechanism (202) such
that the substrate (102) is substantially constrained from translational and
rotational movement;

positioning the nest mechanism (202) on a vacuum chuck;

engaging the substrate (102) against the vacuum chuck with a
vacuum from the vacuum chuck, wherein the substrate (102) is engaged
through the nest mechanism (202); and cutting the substrate (102) with a

cutting mechanism.

‘6. The method for cutting a tapeless substrate as recited in claim
5 wherein retaining the substrate (102) within the nest mechanism (202)
further includes placing the substrate (102) in the nest mechanism (202)

with the substantially unsmooth side facing down.



5. A method for cutting a tapel ess substrate, the substrate (102) having a
substantially snoboth side and a substantially unsnooth side, the nethod
conprising: retaining the substrate (102) within a nest nechani sm (202)
arranged to hold the substrate (102), yherein retaining the substrate (102)
i ncludes aligning the substrate (102) within the nest nmechani sm (202) such
that the substrate (102) is substantially constrained fromtransl ati onal
and. rotational novenent; positioning the nest nmechanism (202) on a vacuum
chuck; engaging the substrate (102) against the vacuum chuck with a
vacuum from t he vacuum chuck, wherein the substrate (102) is engaged
t hrough the nest nechanism (202); and cutting the substrate (102) with a
cutting nechanism 6. The nmethod for cutting a tapel ess substyate as
recited in clai m7.5 Themethod fomcwiting & Kepelebs substaatel 8 ye@tethithe nest
mechani sm ( 20 ur [l LaclLpg: _ J5ith B the nest
oSheriortisib EFpY FaRsafy nRRitibE HaEhRt ikt

mechani sm ( ah@{ unsnoot h S|ge f%gl%g. wn. 24 7.
The net hod veonupufionn ghe vaawemeehuck byl n descenga F1B8i e FUDSIRFRAY 6 wher ei n
engagi ng t sﬂx’&ﬁhr j& against the vacuum chuck with a vacuumfromthe
vacuum chuct:&‘lil inc udggs engagi ng the substantially unsnooth side. 8. The
met hod for cutting a tapeless substrate as recited in claim5 wherein
cutting the substgatend Hithod et @dﬁﬁré.%uttbbéhasts sebstibsé natrecitdd ) clafimoin t he

substantially snooth.side. 9, Th ad fof cuttin . strate
as recitedW el@P%iCHFtSng\Rﬁsrsé‘ibﬁt’PﬁE@ S es(%%‘)ﬂg?tr}llgl %Lg[%zl%?(ilg?)ggr at ed
circuit chifporath?)substartighyemioothreddeut ti ng the substrate (102) incl udes
cutting the integrated circuit chip (112) arrangenent out of the substrate
(102). 10. The nethod for cutting a tapeless substrate as recited i.n glaim
9 further includithg Bommathiodifay cutténg attapplesgsabetrate psdreitedin i by from

transl ati ong o, REERYbsA M e (P02 irRNddesBY SRR ated diedidt khiyg (118 cut
integrated circult ) ) .
arrangement, and cutting the substrate (102) includes cutting the

integrated circuit chip (112) arrangement out of the substrate (102).

10. The method for cutting a tapeless substrate as recited in claim

9 further including
constraining the cut integrated circuit chip (112) from translational
movement and rotational movement by retaining the cut integrated circuit

chip (112) against the nest mechanism (202).



chip (112) agai nst the nest mechanism (202). 25 11. A nethod for dicing a
t apel ess substrate, said substrate (102) having a first substrate side and
a second substrate side, said first substrate side being snoother than
sai d second substrate side, conprising: providing a nest (502) having a
first nest side and a second nest sides said nest (502) having a grid which
defines at | east one opening, said nest opening having an opening area
that is smaller than an area of a die (140) diced fromsaid substrate
(102); disposing said substrate (102) on said nest (502) with said first
substrate side of said substrate (102) facing said first nest side;

provi ding a vacuumretai ner plate (520) having thereon at | east one vacuum
pedestal (522), said vacuum pedestal (522) being configured to be disposed
t hrough said nest opening f omsaid second nest side and to protrude above
said first nest side of said nest when said vacuum pedestal (522) is

di sposed t hrough said nest opening; mating said nest (502) with said vacuum
retainer plate (520), thereby causing an upper surface of said vacuum
pedestal (522) to contact said first substrate side as said vacuum
pedestal (522) protrudes above said first nest side of said nest;

provi di ng a vacyym wh thi j ) irst
substrate side gﬁ%gxéﬂéﬂ:t@ gtd@l %@ﬁgégigﬁ%%bsgal Z(?)%e%‘%%% ace o? sai d

vacuum pedet1'ang @bt subhsirafecifg aad sesepsisubstratespde. fsaenfidat d second
substrate del)%tﬁte%@d@beﬁigbéhbatlﬁbr(thgﬁ)sdié's@ébrﬁi %Bstmﬁtéﬁ‘de\l\éuﬁlﬁngﬁigi first

substrate side of sa subst (102) is held i nst said urface
of said vacuum p&¢ ‘i‘léflg a PS&%{E’B‘}Z‘@ rﬁe‘i‘sﬁé‘ﬁs? g‘%%cﬁlb ﬁgse&O?‘gB‘@ §’§i
substrat e amideest €iDd)rhahagm giifl whizhedefirsai 4t least om@epemgag rsaidJﬂest at

| cast one [SIAAEHARLL h0MiRE ardh SRIPR AR FESL Yt i 448) 4o

proxi mat e eni n A AIng wal s less
than a hei ghtedirom saidsubstrate, m pedestal (522) protrudes above said

first surface ofdispbdnBastdcaBirate (102) on said nest (502) with said first

substrate side of said substrate (102) facing said first nest side;

providing 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 from said second nest side and to
protrude above said first nest side of said nest when said vacuum pedestal
(522) 1s disposed through said nest opening;

mating said nest (502) with said vacuum retainer plate (520),
thereby causing an upper surface of said vacuum pedestal (522) to contact
said first substrate side as said vacuum pedestal (522) protrudes above said
first nest side of said nest;

providing a vacuum within said vacuum pedestal (522) to hold said
first substrate side of said substrate (102) against said upper surface of said
vacuum pedestal (522); and

dicing said substrate (102) from said second substrate side of said
substrate (102) using a dicing saw while said first substrate side of said

substrate (102) is held against said upper surface of said vacuum pedestal
(522).

12. The method for dicing a tapeless substrate as recited in claim
11 wherein said nest opening includes at least one retainer wall (506)



13. The method for dicing a tapel ess substrate as recited in claim 11 ,
‘wherein said vacuumretai ner plate (520) includes a channel structure

di sposed between adj acent vacuum pedestal (522) of said vacuum retainer
plate (520), said channel structure being arranged to receive scrap
material created fromthe substrate £602) by the dicing process. 14. The
nmet hod for dicing a tapel ess substrate as recited in claim 11 further

i ncluding turning off said vacuum and di sengagi ng said vacuum retai ner
plate (520) fromsaid nest (502) after said substrate (102) is diced. 15.
The nethod for dicing a tapel ess substrate as recited in claim 14, further
including placing a top cover above said (140) after said subsl'itar.ahg (102)
i s diced, (ﬁgjéglsetd)& caMefirétaihstiatg sde prosim aiessa2 @ HPEBINHBLED & R ont act s
said die (140).to force sai ' (eF=Y it4h ¥higt saidstacusinde when
sai d vacudthsaad ZPHAAPIng XJtaij @%?S’ ?éssgg‘l}lgzln%ggg%ht?\?d m.sai d gggé) (502). 16.
The net hodyddwstali (Gi28Y pactraes edove sbid Aaseswdaeel 3834 157 ¢PAf/m 12 wherein

sai d nest opening includes at |east one retainer wall (506) disposed on

said first substrate side proxi nate said eni area, _ sai retiaiher wal l
(506) being conf3gulbd m@tmg)tfrdéﬂﬁ‘go%&a%‘?qg%s Y %é?get?sohegﬁlfkélnl élghﬂ

rotational 4 Wﬁ@?&g Of 4 Sakcdugi fethldéd) phfte €526)pint] waesanhannel HEHCHIEL e
(520) is disengaged from said nest (502).and j =¥ inSr ol Sineed

agai nst séisaoﬁegbﬁt‘ﬁ%@i agjafenpyacy Hlp%)%esgg%/gﬁﬂfg.sgﬁ%gﬁ%‘tﬂﬁ?c? for. di cing
a_t apel ess,EIBYELEY, @aith cheshekstriotukediaing anhanghterceive FRAPINBI A o

side represents nol d si de, of | . Sédd second substrate side
representsc%aﬁéﬁgl'%itgeéﬂ’ég}%?Zgb%fggg}?%ﬁg%ggtprlgt&eég (102). 27 18. A

cutting apparatus for a tapeless substrate, conprising: a nest mechani sm
(202) for retai qi-4ng aeiﬁekﬁ&&kﬁséicﬁk@ﬁttﬁﬁbﬁsé%QB%tralﬂ@hshawiite@uonlailms back

surface a tape for adhesion; a, cutfing,nechani smfer saj
substrate (IL(fZ)'thQi‘ri@Chld;l@ﬂmu}'nH%%ngﬁaé%"ﬁﬁ}lughﬁﬁflﬁﬁegn%r%nég’?ﬁﬁ%?suéin d nest
mechani sm (202} 1P 1sabd0F Bloh BEidRESAG0Bter ssad dubsipeietd2 dhsides: e
(102), wherein saird cutting nmechanismfor said tapel ess substrate (102)

15. The method for dicing a tapeless substrate as recited in claim
14, further including placing a top cover above said (140) after said
substrate (102) is diced, 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) 1s disengaged from said nest

(5602).

16. The method for dicing a tapeless substrate as recited in claim
12 wherein said nest opening includes at least one retainer wall (506)
disposed on said first substrate side proximate said opening area, said
retainer wall (506) being configured to constrain one of a translational and
a rotational movement of said die (140) after said vacuum retainer plate
(520) is disengaged from said nest (502) and said die (140) 1s forced against

said first nest side by said top cover.

17. The method for dicing a tapeless substrate as recited in claim
9 wherein said first substrate side represents a mold side of said substrate,
said second substrate side represents a ball grid array side of said substrate

(102).



i ncl udes a vacuum chuck for engaging said tapel ess substrate (102)

retained within said nest mechanism (202) with a vacuum and a cutting saw
for cutting a prescribed portion of said tapeless substrate (102) retained
within said nest nechanism (202) and engaged with the vacuum 19. A nethod
for cutting a tapel ess substrate, conpyising the steps of: retaining said
tapel ess substrate (102) not having on its back surface a tape for
adhesion within a nest nechanism (202); supplying said nest nechanism (202)
retaining said tapeless substrate (102) for a cutting nechanismfor said
tapel ess substrate (102); engaging said tapeless substrate (102) within
sai d nest nmechanism (202) supplied for sai d cut% mechani.smwith a
vacuum and cut 1Bng Aacpttisg eppetatysiior arfapelessisy belgts SOMRMPLE at e (102)

engaged wi th the vaGUumanism (202) for retaining said tapeless substrate (102)

not having on its back surface a tape for adhesion;

a cutting mechanism for said tapeless substrate (102); and

a supply mechanism for supplying and setting said nest mechanism
(202) to said cutting mechanism for said tapeless substrate (102),

wherein said cutting mechanism for said tapeless substrate (102)
includes a vacuum chuck for engaging said tapeless substrate (102)
retained within said nest mechanism (202) with a vacuum, and a cutting-
saw for cutting a prescribed portion of said tapeless substrate (102)
retained within said nest mechanism (202) and engaged with the vacuum.

19. A method for cutting a tapeless substrate, comprising the steps
of:

retaining said tapeless substrate (102) not having on its back surface
a tape for adhesion within a nest mechanism (202);

supplying said nest mechanism (202) retaining said tapeless
substrate (102) for a cutting mechanism for said tapeless substrate (102);

engaging said tapeless substrate (102) within said nest mechanism
(202) supplied for said cutting mechanism with a vacuum; and

cutting a prescribed portion of said tapeless substrate (102) engaged

with the vacuum.



