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BACKGROUND OF THE INVENTION 5 Field of the | nv esent | n |on
.relates to a nest suitable for [
circuit chips, a nethod for cutting a 1substrate wi thenpa tape for adhesion
using the nest) and an apparatus for carrying out the rret hod. 10

Description of the Background Art During the fab i nt egrated
circuit chips, multiple integrated circuit chi ps\ﬂﬂﬁm mmm ranged on a
single substrate, e.g., wafer or circuit board, nt ual ly diced
to separate the integrated circuit chips. Al though a¢®¥Bstrate may be
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1nteg1ated 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.



15 respect to one another. A substrate is cut fromthe BGA side, i.e., a
‘substrat’e is cut with the non-BGA side down, since it is difficul@ %ﬁFJwﬁpe
to effectively grip and hold the balls in b all grid arrays, eith ﬁ

.the bottom surfaces of the balls or fromthe side surfaces of the balls. In
other words) while tape is capable of 20 securely holding a substantially
snoot h surface such as the dies on a substrate during dicing, the tape is
not as effective in securely hol ding an uneven surface, such as the overal
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 manually

| oaded on a vacuum chuck for dicing. In other words, the tape and the
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Once a substrate is placed on tape with the BGA side up, the tape

25 and the substrate are manually loaded on a vacuum chuck for dicing. In
other words, the tape and the substrate are aligned on a vacuum chuck,
tape-side down, such that the 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



contam nated. Hence, what is desired is a nmethod and an appar at us for
‘efficiently and substantially automatically dicing a substrate to

i ndi vidual 30 integrated circuit chips. In other words, what is dQS”I $@]dmp%
.a nethod and an apparatus for securely holding a substrate, w thout the use
of tape) during a dicing process. SUWARY OF THE INVENTION 0 3 SEP 2002 4
The present invention relates to a ne suitable for holding a substrate in
dicing integrate circuit chips, a nethod for cutting a substrate with no
tape for adhesion using the nest, and an apparatus for carrying out the

met hod. 5 According to one aspect of the present invention, a nest for
dicing is arranged to support a substrate during a dicing process, the
substrate I [ th j ' a second
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saw. Accor gto r aspect present I'nvention Is directed to
a 30 net hoé]o ?p&kr@nﬂ@ ace mpehdd® substrate, the substrate having a

substantial |y smhetdseséfapans cﬂcﬁig%ﬁo@@ss@%hb}bfwiﬁm@ééh§blde«}s thieetapet hod
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substrate ting he substrate

hr, ough t Qﬁl nest .mechani s an
with a cut enerally requires manu ng, e.g., placmg a
substrate on tape. As will be appreciated by those skilled in the art, in
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 is 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



According to yet another aspect of the present invention, a nest for dicing
irs confi'gured to support a substrate during a dicing process, the(ﬂpSEleﬂ
substrate having a first substrate side and a second substrate side, the
.first substrate side being snoother than second substrate side. The nest
for dicing conprises a nest main body paving a first nest side and a second
nest side, the nest main body including a grid arrangenent which defines at
| east one nest opening, the nest opening having an opening area that is 15
smal l er 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
proximate the opening area. The nest for dicing further conprises a vacuum

retainer plate r t vacuum
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cutting the substrate from the first 51de usmg the cuttmg saw.

According to yet another aspect, the present invention is 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



25 vacuum pedestal for holding the die through the aperture during the
-dicing process, the vacuum pedestal being configured to be di spo%%%gphmgpgh

the aperture fromthe second nest side and protrudes above the first nest

~side of the nest, the vacuum pedestal including an upper surface configured
fo forma vacuum seal with the die during the dicing process. 30 According
to anot her aspect of the present invention) a cutting apparatus for a

t apel ess substrate conprises a nest mechanismfor retaining the tapel ess
substrate not having on its back surface a tape for adhesion, a cutting
mechani sm for the tapel ess substrate and a supply 0 3 SEP 2002
mechani sm for supplying and setting the nest nechanismto the cutting
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assogs at _edsxﬁémrg%hgaﬁ 3 Sl §idad £fidth Rie [SLB9LA LS WRRII AL Spelifecor dance
with a first enbodi nent of the present |nv(§igt|on. Flg. 6 1S di_agrammati c
t op- vi ew ré‘b’ﬂé%’éh?‘é‘?’igofﬁ lepshone setainerwab dsnetedwr fhe firscaert BiBodi nent of
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vacuuid retainér plate having thereon at least one vacuun pedestal, the
vacuum pedestal being configured to be disposed through the nest opening
20 when the nest main body is mated with the vacuum retainer plate, the
vacuum pedestal protruding above the first nest side of the nest main body
when the vacuum pedestal is disposed through the nest opening from the
nest side to lift the substrate off the first nest side when the substrate is
positioned on the nest main body with the first substrate side facing the
25 first nest side and when the nest main body is mated with the vacuum
retainer plate.
According to another aspect, the present invention is directed to a
method for dicing a tapeless substrate, the substrate having a first
substrate side and a second substrate side, the first substrate side being
30 smoother than the second substrate side. The method comprises the steps
of providing a nest having a first nest side and a second nest side, the nest
having a grid which defines at least one opening, the nest opening having

an opening area that is smaller than an area of a die diced from the



Fig. 8 is a diagrammatic perspective representation of a nest in accordance
‘wth a fourth enbodi nent of the present invention. Fig. 9 is a diagrammtic
perspective representation of a vacuum 0 3 S E P 2002 s ret ai nk$ 5?&9
_increasing a vacuum bl ock platformand a base plate in accordance with a
fourth enbodi nent of the present invention. Fig. 10 is a diagrammtic

cl ose-up representation of retainer walls substantially surroundi ng a nest
opening in accordance with a fourth 5 enbodi nent of the present invention.
Fig. 11 is a process flow diagramwhich illustrates the steps associ ated
with formng individual chips froma substrate in accordance with a fourth
enbodi nent of the present invention. DESCRI PTI ON OF THE PREFERRED
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accordance wt one I ment present. 1 nventi on, nest

appar at us |démétllz‘%rst'%‘{@@‘d1 § W%ﬁhﬁﬁﬁﬂﬁttﬁ{e\ﬁld% ohtheysubshrata ]élhﬁ;fl 3@%’@@ the

ar r angenenty ﬁegswmequ;thlaq}ﬁu@ﬁ%aggt@jqe dur| ng the di cing process w thout
t he use of tape The subst pl acegoflgh arr ?#BGA) de up,

into a nest whi ¢HPE dltnﬁetiﬁ’ 1o"i‘isf’teﬁ éﬁ“ﬁ‘é‘? at BCF rd| ci ng.
0 3 S E P 2B@agds configured to support a substrate dunng 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 its back surface a tape for
adhesion, a cutting mechanism for the tapeless substrate and a supply



By nounting the nest on the vacuumretai ner plate, vacuum pedestals on the
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.vacuum pedestal also fornms a vacuum seal with the snooth undersurface of 5
the die to be cut, allowing the die to, be held securely to the top surface
of the vacuum pedestal when the vacuumis turned on. Because the substrate
is raised slightly above the top surface of the nest, the die saw may
protrude bel ow the thickness of the substrate w thout risking danage to
either the nest or the saw blade. During cutting) the saw is disposed 10
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hi f the t to F 3 and 4,
enbodi ment > 5% 25 RRERTR IR & AP OGP g er e BuEPBRRce it he
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t h tati
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illust rat|%mb0|hrg§nt of Grrdpresgnéimvanti®n.drawn to scale. A nest 202 is

configured, or pih @wasalaaglaﬁﬁﬁaﬁctbﬁV&é@q%bﬁééeﬁmgdmﬁ'aﬂarxfgs@tmonal reduce
t he novenent oé a SUb@#raterg(fgﬁS fi}lln nest 202. Wile nest 202 may
be made of 2GFOYARDER Y1t 2 §peG Lapspra t ‘?H“ﬁﬁétéﬁfﬁ%ﬁi%nt nest 202 is
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fabr| cat eag&f’ga?ﬁ%&l %ﬁﬁ&@b%mgt‘ﬁwsﬁ’i@wﬂﬁ‘é’& 202 are used to
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respect t Q2w ]ﬂﬁ%f el e mechani sm may
be used tgaéf}I%?aarll %s%?@pgh\?éntlhé%lgg% ez%"\es\ﬁr)/ ?trate is properly
posi tioned w tgFlfga s a@lamammemmt@@mmﬁe@ta@gw Ageaqiera grid
arrangenent 212. Although the die side of a substrate may be placed "face
down" on nest 202, in the described enbodi ment, the BGA side of the
substrate is placed onto nest 202. Gid arrangenent 212 defines opening 214
whi ch accommodate the ball grid 30 arrays of a substrate. That is, the ball
grid arrays of the substrate are at |least partially placed w thin opening

214. As shown, while grid arrangenent 212 defines one hundred and forty
openi ng 214, the nunber of openings 214 may typically be widely varied.




~ 3 S E P 2002 n Each opening 214 effectively "holds" one ball grid array
‘'such that at | east one of the balls, or contact, of the ball grl&éﬁ{r%% 110
lightly contact the walls of grid arrangenment 212. In one enbodi EP Afe
.sides of four "corner” balls of a ball grid array may contact the corners
of grid 5 arrangenent 212 in each openjng 214. As such, while opening 214
may be substantially rectangul arly shaped, the corners of opening 214 may
be slightly curved to facilitate contact of only the sides of corner balls
agai nst grid arrangenment 212. It should be appreciated) however, that in
sone 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
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froma substrate qu 0. descti hed. ,.Fi ?‘ B ess fl ow di agram
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process 30 i ded
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W th reference to.the nest |nc udes. posj tj oni ng t substrate schematic

that alignmésh "’pﬁﬁ‘r‘s e¥AMINE yseag anick %Ft%aqlﬁéﬁt or holes on the
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apparatus 1s a11 anged, i con]unctmn 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.



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, @f E??t i's
| oaded onto a vacuum chuck in step 306. Specifically, the nest i SEP 7002
automatically | oaded onto the vacuum chuck such that the BGA side of the
substrate is in conmunication with the vacuum provi ded by the vacuum 25
chuck. In other words, the nest is positioned to enable the suction from
the vacuumto effectively engage the BGA side of the substrate. As will be
appreci ated by those skill in the art, the vacuum chuck may be a part of an
overall dicing saw assenbly that is arranged to dice the substrate into

i ndi vidual chips. 30 Wien the nest is |oaded onto the vacuum chuck, then in
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integrated circuit chips renove he dice ps fromthe nest.

However ) .te’@ﬁaﬂedu@@gaw@%aaaéaa%@tac Hee- pi lawt ﬁm%@ethﬁ@ﬁe may,

alternatively, be separate fromthe dicing saw assenbly. Wen the chips are

renoved fromthe nest) the process of formng individual chips is
conpl et ed.
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15 As shown in Fig. 3, a nest may be rectangul arly shaped such that the
nest is arranged to acconmopdate substantially rectangul arly shaped
substrate. In general, however, it should be appreciated that thel3 SEP 200
.configuration of a nest may vary w dely. For exanple, the overall size and
shape of a nest may change, dependi ngjgpon 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 |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.
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Each vacuum pedestal 522 also includes a pedestal top surface 526 which is
flat to forma vacuumseal with the under surface of the cut die d@g g\ﬂ%
cutting. Each vacuum pedestal 522 further includes a vacuum port 5 -0
.vacuum bl ock platform 520A i s nounted on basepl ate 520B, vacuum 15 port is
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cover is lifted off nest 502. Fig. 11 illustrates, in accordance with the
“fourth enbodi nent of the 5 present invention, a flow chart of the gﬁkeqaned
die cutting technique using the nest and vacuumretainer plate arp enent
.of Figs. 8 and 9. In step 600, the substrate is aligned to the retainer
nest, BGA side up and side down. In ogg enbodi nent, the substrate is
aligned to the nest by the | ocator pi on the nest (such as locator pin
510 on nest 5D2 of Figs. 8 and 10 9). In step 602) the conbination of the
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platformto allow the top surface of the vacuum pedestal to |ift the
substrate off the top surface of the nest. In step 604, the vacuumis
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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,



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 descri beﬂ)[f§ P 2002
bei ng of substantially the sane shape. However, in one 20 enbodi ne Eh;
.nest openings in a single nest may not all be of substantially the sanme
shape. For exanpl e, sone nest openingg; may be pol ygonal in shape, while

ot her 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
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E P 2002 remove the scrap material from the nest. In other words, the scrap
material is allowed to "float" out of the nest during washing, as the scrap is
not held within the covered nest fixture. The wash and dry unit may be
arranged to capture scrap material and residue such that the scrap
30 material and residue may be readily removed from the wash and dry unit.
After the chips are washed and dried, the covered nest fixture is
offloaded from the wash and dry unit in step 316. In one embodiment, the
covered nest fixture is automatically offloaded onto a staging block. Once



21 way of exanple) a substrate nay be | oaded into a nest, which is then

pl aced i'nto a magazi ne of | oaded nests that are placed one at a tHhkSBhﬂ%ﬂa
vacuum chuck. In other words, |oaded nests nay be queued prior to |oading
.each nest onto a vacuum chuck. Also, in one enbodi nent) a covered nest 5
fixture may be uncovered prior to rengpying the covered nest fixture froma
wash and dry unit. Wiile the use of a nest has been desci~.bed 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 may be used in a dicing process which requires manual | oading
the nest onto a vacuum chuck. The nest may al so be used in a dicing process
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(210), the sabsaREN IBERNS A 2OV e MosKdlaeshRcRAEA thapthde substrate
(102) with re ect_toiald nest maln bgqy( 02).,, .
con Euratlon 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



15 2. The nest for dicing as recited in claim21 further including: at |east
"one. hol di ng nmechani sm the hol di ng mechani sm being arranged to 3 SEP 2002
substantially secure the nest main body (202) to a dicing apparatd% E% @
.The nest for dicing as recited in claim2, wherein the hol ding nmechani sm
that is arranged to substantially secyse the nest main body (202) to the
dicing apparatus is arranged to substantially secure the nest nmain body
(202) to a vacuum chuck associated with the dicing apparatus. 25 4. The
nest for dicing as recited in claim1l wherein the second side of the
substrate (102) includes a ball grid array (110), the contact being a part
of the ball grid array (110), the opening defined by the grid arrangenent
(212) bei m%)aﬁﬁg@aqg mchemu@ dreg@p@a bnﬂfdcﬂm%m e %stafm/a\m
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1> #10% hr h& () Nes{ orenings1438vap1am@ngpd sugh thaodiey may accommodate
15 ball grid arrays which have a footprint wh1ch is of substantially the same

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
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the example of Fig. 9, vacuum retainer plate 520 includes a vacuum block
platform 520A and a base plate 520B. Vacuum block platform 520A
includes a plurality of raised vacuum pedestal 522. Electron vacuum
10 pedestal 522 is configured to fit within a nest opening 504 of nest 502.
Each vacuum pedestal 522 also includes a pedestal top surface 526 which is
flat to form a vacuum seal with the under surface of the cut die during
cutting. Each vacuum pedestal 522 further includes a vacuum port 528.
When vacuum block platform 520A is mounted on baseplate 520B, vacuum
15 port is connected to a recessed chamber 530 in baseplate 520B. When a
vacuum exists within recess chamber 530, as for example when vacuum
lines are connected to port 532 in baseplate 520B, each vacuum port 528 of
vacuum pedestal 522 provides vacuum to hold down the cut die during the
cutting period.
20 When nest 502 having thereon a substrate to be cut is mounted on
vacuum retainer by placing nest 502 on top of vacuum block platform 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



$109& ()-1CO 1 " $109& ()-! >l

> $10%n& () - 3+56777777} oPlys10%& () - &10%& ()- 10-- 10-- EP 2007
10-- 1 SOFI $10% - & ()-11 " FI $1006#& ()-1i " Fl $10%#& ()- 78U99. : : : 2X90PB0°
#109R&' ()- 'L #10% bfb& ()- ![ #10%wu& ()- Y :10%& ()-

10" @" 109 ()-! @" 10%bé& ()-;; <D<f <<<dFoP10 | ' z10%& () - % 10%& () -
Y$10%0& ()-F , #10%& ()-114 10%& ()-F f

1090& () - <, =n==">>! 27?0P10, S#109&Z& ()-!| , SH109%& ()-!|, S#10%b& ()-F

+10%& () -1 & MO%& ()-F (MO%& ()-! ?b?222?2??bCs10%&: () - %d0%& ()- 10b 10b
10b3 @ 10%& ()- Y610%& ()-3 y510%& ()- 2x @\ AA

B{ Cz[ 9bC! 4] $109& ()-t Ls!10% & ()-!Ls! 10%&' () @$10% ()-!° @SL0NWME ()-! @

3109 (DR Sh 100 ()¢, RIOHE (e ORI ()
1s turned on, the substrate may be cut. S1nce the subst1 ate is physically
lifted off top surface 508 of nest 502, there is little risk of damage to the
saw or top surface 508 of nest 502 during cutting. Furthermore, the

5 height 540 of vacuum pedestal 522 may be adjusted to increase or decrease
the distance from which the substrate is lifted off top surface 508 of nest
502 as desired. The height of the retainer walls 506 may also be adjusted
as desired.
Adjacent vacuum pedestals 522 are separated by a recessed channel

10 550. This recessed channel may be much wider than the width of the saw,
thereby allowing some flexibility and tolerance in saw blade placement
during cutting. In one example, the width of recessed channel 550 may
range from between 6 mil to 12 mil permitting the saw blade to move from
side to side as much as 5 mil without risking damage to the blade.

15 Although it was not shown in Fig. 8, the step portion and/or vacuum port
may be around the array nest opening to retain the scrap paxrts 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
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individual cut die is constrained by top surface 508 and retainer walls 506,
the individual cut die are aligned for subsequent processing once the top
cover is lifted off nest 502.
Fig. 11 illustrates, in accordance with the fourth embodiment of the
5 present invention, a flow chart of the automated die cutting technique
using the nest and vacuum retainer plate arrangement of Figs. 8 and 9.
In step 600, the substrate is aligned to the retainer nest, BGA side up and
side down. In one embodiment, the substrate is aligned to the nest by the
locator pins on the nest (such as locator pin 510 on nest 502 of Figs. 8 and
10 9).

In step 602, the combination of the nest and substrate to be cut is
positioned on top of the vacuum block platform to allow the top 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

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

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

20 while the vacuum is on. As mentioned earlier, the weight of the top cover
holds the cut dies in place and forces the cut dies 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
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1 [ @10% Oteseriped, it be-wfderstond(that the present invention may be
embodied in many other specific forms without departing from the spirit or
5 the scope of the present invention. By way of example, while nest
openings have been described as being completely open, i.e., nest openings
allow substantially all balls in ball grid array be exposed, nest openings
may instead be only partially open. A partially open nest opening may be
such that only some of the balls in a ball grid array are effectively directly
10 exposed to a vacuum, while others are shielded from direct exposure to the
vacuum. The use of partially open nest openings may be effective in
allowing a substrate to be securely held by a vacuum during dicing.
However, wash and dry processes used to remove residue from diced
integrated circuit chips may become more complicated in that removal of
15 residue from around the ball may be difficult when not all of the balls are
exposed.

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

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

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

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

30 present invention. By way of example, in the event that a ball grid array
has an irregular shape, the corresponding nest opening may also have
substantially the same irregular shape. Such irregular shapes may
include, but are not limited to, irregular polygonal shapes and assorted
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substantially rectangular in shape. It should be appreciated, however,
that nests may generally be reconfigured to accommodate substrates of

5 virtually any size and shape. Nest may take on an overall circular shape
when the substrates which are to held using nests are circular in shape.
Alternatively, nest may take on a general polygonal shape when the
substrates which are to be held are effectively polygonal in shape.

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

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

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

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

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

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

30 issue,

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



s$10%& ()- 109 ()-'f10% ()- 10 100K}[9@
101 H L$ $10%& ()-! L$ $10%rY& ()-"-10% ()- !'10% ()-'H s$10% ()- !9
S$109&' ()- _|}~r S40l 10%08 () - @O%O& ()-' 10%08 ()- 10 10 03 SEP 2002
10! L LS $100& ()-! Q L$ $109& ()-0-u zY7rS40! V', M109 O O& ()- V,
MB109%]& ()- ~ #109%& ()-F!!  #10%00& §)- F! H> #10%0000& () - F! L
#10980S08’ () - F_ -zl AP109' &10% ()- 1000 1000
1000 Y@M 10%00% ()-" |+ $10%0& ()-:'il+ $10%p& ()-:'V0, Mp10% O O& () -
<j }[ <"P109' " Ys$109& ()-![Ys$109%& () -
31008 ()-!+, #10%& ()-!, #10%& ()- @O% ()- FZ3a?"P109' | " FS s$10%& ()- !dFS
S$100&' ()- YH109&' ()- y910%&' ()- @O%& ()- F& 10%& () - f 3xhij kz} uv70
109 () - 10%ayt bf exAaPi& a(Subdtidte Hay be loaded into a nest, which is then placed
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
5 fixture may be uncovered prior to removing the covered nest fixture from a
wash and dry unit.
While the use of a nest has been described with respect to
substantially automatic dicing process, it should be appreciated that the
nest may also be used in semi-automatic dicing processes. For instance,
10 the nest may be used in a dicing process which requires manual loading the
nest onto a vacuum chuck. The nest may also be used in a dicing process
which requires that the nest is manual moved from a vacuum chuck to a
wash and dry unit.
As described in some of the embodiments above, a substrate is placed
15 in a nest such that the BGA side of the substrate faces into the nest. In
other words, the "non-smooth" side of the substrate is effectively placed into
the nest, and comes into substantially direct contact with a vacuum during
a dicing process. In another embodiment, a substrate may be placed into a
nest such that the "smooth," e.g., non-BGA or die, side faces into the nest.
20 In such cases, the substrate may be cut from the non-smooth side. The
present examples are to be considered as illustrative and not restrictive,
and the invention is not to be limited to the details given herein, but may
be modified within the scope of the appended claims.
Although the present invention has been described and illustrated in
25 detail, it is clearly understood that the same is by way of illustration and
example only and is not to be taken by way of limitation, the spirit and
scope of the present invention being limited only by the terms of the
appended claims.
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WHAT IS CLAIMED IS:

1. Anest for dicing arranged to support a substrate (102) during a

dicing process, the substrate (102) including a chip (112), the substrate
5 having a first side and a second side, wherein the second side of the

substrate at least one contact associated with the chip (112), the nest for
dicing comprising:

a nest main body (202) including a grid arrangement (212) which
defines at least one opening that is arranged to receive the at least one

10 contact; and

at least one alignment means (210), the alignment means (210)
being arranged to position the substrate (102) with respect o said nest
main body (202).

15 2. The nest for dicing as recited in claim 1 further including:

at least one holding mechanism, the holding mechanism being

arranged to substantially secure the nest main body (202) to a dicing
apparatus.

20 3. The nest for dicing as recited in claim 2, wherein the holding
mechanism that is arranged to substantially secure the nest main body
(202) to the dicing apparatus is arranged to substantially secure the nest
main body (202) to a vacuum chuck associated with the dicing apparatus.

25 4. The nest for dicing as recited in claim 1 wherein the second side
of the substrate (102) includes a ball grid array (110), the contact being a
part of the ball grid array (110), the opening defined by the grid
arrangement (212) being arranged to receive the ball grid array.

30



