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TITLE OF THE INVENTION 
Arrangement Configured to Suppo11: Substrate during Dicing Process, 

and Apparatus and Method for Cutting Tapeless Substrate Using the 
Arrangement 

5 BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an arrangement configured to 
support a substrate du1ing dicing for cutting the .substrate with no tape for 
adhesion using a nest. The present invention also relates to an apparatus 

10 and a method for cutting a tapeless substrate using the arrangement. 
Desciiption of the Background Art 

During the fabrication of integrated 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. 

15 Although a substrate may be sawed, or diced, to create individual chips at 
substantially any point during an overall fab1ication process, the substrate 
is typically sawed after ball giid al'l"ays and dies are formed on the 
substrate. 

Fig. 1 is a diagrammatic representation of a contact, or ball grid 
20 array (BGA) side of a conventional substrate. A substrate 102 includes 

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 forined on substrate 102 
may vaiy, depending upon the size of substrate 102 and the size of each 

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

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

processes used to apply ball grid array 110 on chips 112 and processes used 
to encapsulate substrate 102. "Pick-up points" 116, which are also 
included on substrate 102, are arranged to enable cameras to check the 
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overall alignment of substrate 102, as necessary, during fab1ication. 
A representation of the non-BGA side of substrate 102 is shown in 

Fig. 2. Non-BGA side of substrate 102 may be considered to be "die-side" 
of substi.·ate 102, as non-BGA side typically includes integrated circuit dies 

5 140. As will be appreciated by those skilled in the ai't, when substrate 102 
is diced to form individual integrated circuit chips 112, on side of each 
integrated circuit chip 112 will have ball grid array 110, while the other 
side will have integrated circuit due 140. 

As mentioned above, in order to separate integrated circuit chips_ 
10 from a substrate, the substrate must be diced with a dicing saw or similar 

device. Typically, a dicing process involves manually placing the substrate, 
non-BGA side down, on an adhesive surface, e.g., tape. The tape is 
arranged to hold the individual integrated circuit chips in place, both 
du1ing and after dicing. Specifically, the tape is used to prevent the 

15 individual integrated circuit chips from rotation and translation with 
respect to one another. 

A substrate is cut from the BGA side, i.e., a substrate is cut with the 
non-BGA side down, since it is diffi.cult for tape to effectively grip and h~ld 
the balls in ball giid arrays, either from the bottom surfaces of the balls or 

20 from the side surfaces of the balls. In other words, while tape is capable of 
securely holding a substantially smooth surface such as the dies on a 
substrate during dicing, the tape is not as effective in securely holding an. 
uneven su1face, such as the overall 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 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 
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removed from the tape. A vacuum is generally not used to remove the 
chips from the tape, since the chips are often not accurately aligned on the 
tape. Typically, a person may remove each chip, BGA side up, from the · 
tape, then place each chip, BGA side down, in a holding tray which may be 

5 used to transport the chips to a subsequent fabrication process. The use of 
manual processes, however, is often time-consuming and inaccurate. 

Alternatively, in lieu of a manual process, a pick-and-place machine 
may be used to remove the chips from the tape, and place the chips in 
holding trays. As was the case with manually removing chips from the 

10 tape, the use of pick-and-place machines is often ti.me consuming. By way 
of example, a pick-and-place machine must line up each chip prior to 
picking that chip off the tape. In addition, pick-and-place machines are 
additional pieces of fab1ication 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 
substra~e 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. 
SUMl\1.ARY OF THE INVENTION 

The object of the present invention is to provide an anangement 
30 configured to support a substrate du1ing a dicing process which enables to 

securely hold the substrate for efficiently and substantially automatically 
dicing the substi·ate to form individual integi·ated circuit chips, without the 
use of tape during the dicing process. 
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In order to solve the aforementioned problems, an arrangement 
configured to suppo1't a substrate du1ing a dicing process according to the 
present invention has a structure as follows. First, the substrate to be· 
suppol'ted has a first substrate side and a second substrate side, and the 
first substrate side is smoother than second substrate side. The 
arrangement comprises a nest having a first nest side and a second nest 
side and a vacuum retainer plate having thereon at least one vacuum 
pedestal. The nest includes a giid which defines at least one nest opening 
and the vacuum pedestal is configured to be disposed through the nest 
opening when the nest is mated with the vacuum retainer plate. The nest 
opening has an opening area that is smaller than an area of a die diced 
from said substrate. 

The vacuum pedestal has an upper suiface formed of a resilient 
material and protrudes above the first nest side of the nest when the 

15 vacuum pedestal is disposed through the nest opening from the nest side to 
lift the substrate off the first nest side when the substJ;ate is positioned on 
the nest with the first substrate side facing the first nest side and when the 
nest is mated with the vacuum retainer plate. 

In using the arrangement, the substrate is diced when the substrate 
20 is lifted off the first nest side of the main nest body while the nest is mated 

with the vacuum retainer plate. 
· According to a preferred embodiment of the present invention, the .. 

vacuum pedestal includes a vacuum pol't configured to hold the die securely 
against an upper surface of the vacuum pedestal when the nest is mated 

25 wi~h the vacuum retainer plate and vacuum is turned on. 
Preferably, the vacuum pedestal further includes a countersunk 

portion disposed in the upper su1face, the countersunk portion is in vacuum 
communication with the vacuum port, and the diameter of the countersunk 
portion is larger than a diameter of the vacuum po1·t. 

30 According to another prefe1Ted embodiment of the present invention, 
the nest opening further has at least one retainer wall disposed on the first 
nest side proximate the opening a1·ea. 

According to yet another preferred embodiment or the present 
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invention, the vacuum retainer plate further coinp1ises a channel disposed 
between adjacent vacuum pedestals of the vacuum retainer plate and the 
channel is arranged to receive a saw blade during the dicing process. 

Besides the aiTangement described above, the present invention 
5 includes a cutting apparatus for a tapeless substrate, which comprises a 

supporting mechanism for retaining the tapeless substrate (102)° not having 
on its back su1face a tape for adhesion, a vacuum retaining mechanism for 
engaging the substrate retained within the supporting mechanism with a 
vacuum, and a cutting mechanism for cutting a presciibed portion of the 

10 tapeless substrate retained within the nest mechanism and engaged with 
the vacuum, wherein the vacuum retaining mechanism is so structured 
that the tapeless substrate is resiliently retained with vacuum within the 
supporting mechanism with a resilient member interposed the1·ebetween. 

Further to the above, the present invention also includes a method 
15 for cutting a tapeless substrate, which comprises the steps of: resiliently 

retaining the tapeless substrate not having on its back surface a tape for 
adhesion with vacuum by interposing a resilient material, and, cutting a 
presciibed portion of the tapeless substrate resiliently retained with 
vacuum. 

20 These and other advantages of the present invention will become 
apparent upon reading the following detailed description, and studying the 
vaiious figures of the drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagi:ammatic representation of a ball grid array side of a 
25 co~ventional substrate. 

Fig. 2 is diagrammatic representation of a die side of the 
conventional substrate of Fig. 1. 

Fig. 3 is a diagrammatic top-view representation of a nest in 
accordance with a first embodiment of the present invention. 

30 Fig. 4 is a diagrammatic perspective representation of the nest of Fig. 
3 in accordance with a first embodiment of the present invention. 

Fig. 5 is a process flow diagram with illustrates the steps associated 
with fo1·ming individual chips from a substrate in accordance with a first 
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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. 7 is a diagrammatic top-view representation of a nest in 

5 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. 9 is a diagrammatic perspective representation of a vacuum 

retainer plate increasing a vacuum block platfo1'lll and a base plate in 
10 accordance with a fourth embodiment of the present invention. 

Fig.- 10 is a diagrammatic close-up representation of retainer walls 
substantially surrounding a nest opening in accordance with a fourth 
embodiment of the present invention. 

Fig. 11 is a process flow diagram which illustrates the steps 
15 associated with forming individual chips from a substrate in accordance 

with a fourth embodiment of the p1·esent invention. 
Figs. 12 and 13 depict, in accordance with a fifth embodiment_ of the 

present invention, a vacuum block platfo1'lll, which includes a vacuum 
pedestal base and a vacuum pedestal portion. 

20 Fig. 14 illustrates, in accordance with the fifth embodiment of the 
present invention, an exemplary clamp for attaching a vacuum pedestal 
po1'tion to a vacuum pedestal .base. 

Fig. 15 illustrates, in accordance with the fifth embodiment of the 
present invention, a top view of a representative vacuum pedestal. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The present invention will now be described in detail with reference 

to a few preferred embodiments thereof as illustrated in the accompanying 
drawings. In the following desciiption, numerous specific details are set 
forth in order to provide a thorough unde1·standing of the present invention. 

30 It will be obvious, however, to one skilled in the art, that the present 
invention may be practiced without some or all of these specific details. In 
othe1· instances, well known sti·uctures and process steps have not been 
desciibed in detail in order not to unnecessa1ily obscure the present 
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invention. 
(Fll·st Embodiment) 
In accordance with a first embodiment of the present invention, a 

nest apparatus is m.Tanged, in conjunction with a vacuum, to securely hold 
5 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 
formed by dicing the substrate, from translational and rotational movement. 

10 When the nest and the diced chips are removed from the vacuum chuck 
filter 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 
apparatus is arranged, in conjunction with a vacuum retainer plate 

15 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. By 
mounting the nest on the vacuum retainer plate, vacuum pedestals on the 
vacuum retainer plate protrude through the nest opening to raise the 

20 substi.·ate above the upper surface of the nest. The top surface of the 
vacuum pedestal also forms a vacuum seal with the smooth undersurface of 
the die to be cut, allowing the die to be held securely to the top surface of .. 
the vacuum pedestal when the vacuum is turned on. Because the 
sub~tra~e is raised slightly above the top surface of the nest, the die saw 

25 may proti.·ude below the thickness of the substrate without risking damage 
to either the nest or the saw blade. During cutting, the saw is disposed 
within channel$ which are present between vacuum pedestals in the 
vacuum retainer plate. The recessed channels may be sized to permit 
some degree of fluctuation in side to side placement of the saw. Increasing 

30 the width of the channels will decrease the top surface area of each vacuum 
pedestal, but that will not significantly impact the ability of the vacuum to 
hold the cut die on top of the vacuum pedestal. 

After the substrate is cut, a top cover is then placed over the nest 
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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 
fixture, which is then lifted off the vacuum block platform. By lifting the 

5 cove1·ed nest fixture from the vacuum block platform, the individual dies 
are pe1'Dritted 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 
retainer walls securely hold each cut die by their edges, thereby preventing 

10 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 
immobile. Since each cut die is held substantially immobile on the su1face 

15 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 
dicing process is automated and the cut dies are held immobile during 
cutting, transporting, and subsequent processing without the use of tape as 

20 well as aligned for subsequent picking and placing. 
The use of a nest to hold a substrate during dicing, without tape, 

eliminates problems associated with adhesive residue left on chips by the .. 
tape, as well as issues associated with disposing of the tape. Using a nest 
also allo:ws the overall dicing process to be more automated, as the need for 

25 manual processes including mounting a substrate on a vacuum chuck and 
removing chips from the tape may be eliminated. 

Refening to Figs. 3 and 4, one embodiment of a nest mechanism will 
be described in accordance with the present invention. Fig. 3 is a 
diagrammatic top-view representation of a nest mechanism, while Fig. 4 is 

30 a substantially perspective representation of the nest mechanism. It 
should be appreciated that for ease of illustration, Figs. 3 and 4 are not 
drawn to scale. A nest 202 is configured, or othe1·wise aiTanged, to 
translational and rotational reduce the movement of a substrate positioned 
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within nest 202. While nest 202 may be made of a variety ofdifferent 
material, in one embodiment, nest 202 is fab1icated from stainless steel, 
due to the fact that stainless steel is both lightweight and strong. By way 
of examP'le, nest 202 may be fab1icated from 400C stainless. Alignment 

5 pins 210 on nest 202 are use.d to engage locator holes on a substrate in 
order to position the substrate with respect to nest 202. Iii general, 
substantially any suitable mechanism may be used to align a substrate 
with nest 202. 

When a substrate is properly positioned with respect to nest 202, the 
10 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 
arrays of a substrate. That is, the _ball g1:id arrays of the substrate are at 

15 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. 

Each opening 214 effectively "holds" one ball giid array such that at 
least one of the balls, or contact, of the ball grid array 110 lightly contact 

20 the walls of grid arrangement 212. In one embodiment, the sides of four 
"comei·" balls of a ball grid array may contact the corners of grid 
arrangement 212 in each opening 214. As such, while opening 214 maybe 
substantially rectangularly shaped, the comers of opening 214 may be 
slightly_curved to facilitate contact of only the sides of comer balls against 

25 grid ai-rangement 212. It should be appreciated, however, that in some 
embodiments, substantially all balls along the sides of each ball grid array 
may contact the walls of giid arrangement 212 . 

. Nest 202 may be mounted against a vacuum chuck that is a part of a 
dicing saw assembly. The vacuum chuck typically generates a vacuum 

30 which engages the substrate mounted on nest 202 through opening 214. 
Generally any suitable mechanism may be used to mount nest 202 against 
a vacuum chuck, including, but not limited to, pilot locato1· holes 218 which 
are ai.-ranged to fit over dowels, or similar structures, on the vacuum chuck. 
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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 
substi.·ate. Nest 202 is effective to hold the separate integrated cil'cuit 

5 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 
giid ai.Tangement 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 
from rotating and translating. By preventing chips from i·otating and 

10 translating, subsequent pick and place processes used to remove chips from 
nest 202 may be efficiently accomplished. Further, preventing chips from 
freely moving duiing and after dicing al.so reduces the likelihood that dicing 
process may inaccurately cut the chips from the substrate. 

In the embodiment as shown, a stepped section 216, 01· channeled . 
15 section, is aiTanged 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, is effectively 
prevented from migrating with respect to nest 202, and potentially 
negatively affecting dicing processes. Vacuum opening 222 may be used, 

20 in addition to stepped section 216, in order to furthe1· prevent scrap 
mate1ial from migrating du1ing and after-a dicing process. Specifically, 
vacuum generated by a vacuum chuck may engage the scrap mate1ial 
through vacuum opening 222, thereby essentially forcing the scrap material 
to remain within stepped section 216. 

25 With reference to Fig. 5, one method of implementing the nest of Fig. 
3 and 4 in the creation of individual chips from a substrate will be described. · 
Fig. 5 is a p1·ocess flow diagram which illustrates the steps associated with 
forming individual chips from a substrate in accordance with an 
embodiment of the present invention. The process 302 begins in step 304 

30 in which a substrate to be diced is loaded into a nest. In general, loading a 
substrate into a nest includes aligning the substrate with respect to the 
nest to propel'ly position the substrate. In one embodiment, as described 
above, aligning the substrate with reference to the nest includes positioning 
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the substrate schematic that alignment pins on ·the nest interface with 
locator holes on the substrate. -When the substrate is properly aligned, the 
balls in each ball grid array located on the BGA side of the substrate are 
effectively positioned in the nest openings of the nest. 

5 After the substrate iS loaded into the nest in step 304, the nest is 
loaded onto a vacuum ch-qck 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 
chuck. In other words, the nest is positioned to enable the suction from 

10 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 
i.µdividual chips. 

When the Ii.est is loaded onto the vacuum chuck, then in step 308, a 
15 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 fo1'ID. individual chips. After the dicing process is completed, 
process flow moves to step 310 in which a cover is placed over the nest. 

20 
The cover is arranged to prevent the individual chips from moving once the 
nest is removed from the vacuum chuck. While the configuration of the 
cov~r may vary widely, in one embodiment, the cover is arranged with 
prot~sions which lightly press against the non-BGA side of the individual 
chips to hold portions of the BGA side of the individual chips against the 
nest. It sho~d be appreciated, however, that the cover is generally not 

25 ar~anged to hold scrap material, e.g., extra material which is left at the 
sides of the substrate after individual chips are formed. Rather, the cover 
may be arranged to allow the scrap material to be washed out of the nest, 
as will be described below. · 

The covered nest fixture is removed from the vacuum chuck in step 
30 312, and moved to a "wash and dry" unit. In one embodiment, the covered 

nest fixture is automatically removed from the vacuum chuck, and moved to 
the wash and dry unit. A wash and dry unit may be a part of the overall 
dicing saw apparatus, and is generally arranged to remove residue left 
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du1ing 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 dii't, deb1is, and dust 

that has accumulated duiing the dicing process. 
5 In step 314, the diced substrate is washed and dried in the covered 

nest fixture. During a process, the BGA side of the chips is effectively 

either sprayed with fluid, e.g., water, through the nest openings in the nest, 

or submerged in fluid. In addition to washing the chips, the spraying of 

fluid, as well as the submerging of the nest in fluid, is also effective to 

10 remove the scrap mate1ial from the nest. I~ 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 di.y unit may be 
arranged to capture scrap mate1ial and residue such that the scrap 

material and residue may be readily removed from the wash and dry unit. 
15 After the chips are washed and dried, the covered nest fixture is 

offloaded from the wash and di.y unit in step 316. In one embodiment, the 

covered nest fixture is automatically offioaded onto a staging block. . Once 
the covered nest fixture is offloaded, then in step 318, the cover is removed, 

thereby exposing the diced substrate, or individual chips. Finally, in step 
20 320, the chips are removed from the nest. Typically, the chips are removed 

from the nest such that they may be placed in trays for further processing. 
While substantially any suitable method may be used to remove the chips,. 
methods include using a pick and place machine to remove the chips from 

the nest. . In the described embodiment, the pick and place machine is a 
25 part of the overall dicing saw assembly. That is, a single apparatus may 

· be used to both dice the substrate into individual integrated circuit chips 

and to remove the diced.chips from the nest. Howeve1·, it should be 
appreciated that the pick and place machine may, alternatively, be separate 
from the dicing saw assembly. When the chips are i·emoved from the nest, 

30 the process of fo1'llling individual chips is completed. 
As shown in Fig. 3, a nest may be rectangularly shaped such that the 

nest is a1'l:anged to accommodate substantially rectangularly shaped 

substrate. In general, however, it should be appreciated that the 

- 12 -



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 
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 

5 substrate may at least partially prot1'Ude, as desciibed 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 substi·ate. As such, 
the giids of the ~est support the substrate, which are arranged to provide 
minimal contact on the balls as necessary to support the substrate during a 

10 dicing process, may take on different orientations. 
(Second Embodiment) 
Fig. 6 is a diagrammatic top-view representation of a nest in 

accordance with a second embodiment of the present invention. Like nest 
202 of Figs. 2a and 2b, ~nest 402 includes pilot locator holes 406, which 

15 may be used to hold nest 402 against a vacuum chuck. Nest 402 also 
includes alignment pins 410 which, as described above, are aiTanged to 
align a substrate with respect to nest 402 .. A giid 414 defines nest 
openings 418 which, in the described embodiment, are substantially 
circular in shape. Circularly shaped nest openings 418 may accommodate 

20 ball giid arrays which have a circular footprint. In other words, each 
circularly shaped nest opening 418 may be aiTanged to accommodate a ball 
grid aiTay in which the balls are arranged in a substantially circular 
patte1n. .Al.tematively, each circularly shaped nest opening 418 may be 
arrange~ to accommodate a ball giid array with a polygonal, e.g., 

25 rectangular, footp1int. 
(Third Embodiment) 
Fig. 7 is a diagrammatic top-view representation of a nest in 

accordance with a thi.J.·d embodiment of the present invention. A nest 432 
includes a grid 434 that effectively defines nest openings 438. As shown, 

30 nest openings 438 are polygonal in shape. Specifically, in the desciibed 
embodiment, nest opening 438 are hexagonal in shape. 

Nest openings 438 are ar1·anged such that they may accommodate 
ball gii.d ai'l·ays which have a footp1int which is of substantially the same 
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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 m.'l·ay which have 
a different footprint than that of nest openings 438. For example, 
hexagonally shaped nest openings 438 may accommodate ball giid arrays 

5 which are arranged in a substantially rectangular 01ientation. 

10 

Alternatively, hexagonally shaped nest openings 438 may also 
accommodate ball grid arrays which are shaped in a substantially 
triangular orientation. 

(Fourth Embodiment) 
Fig. 8 and 9 illustrate in accordance with a fourth embodiment of the 

present invention, a combination vacuum retainer plate/nest mechanism 
which perinits 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 fo1-med through the thickness of nest 502. The size 

15 of each nest opening 504 is dimensioned to be slightly smaller than the 
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 

20 overlying nest opening 504, yet have its edges retained within wall 506 to 
limit the translational and rotational movement of the individual cut die. 
Exemplary retainer walls 506 may be more clearly seen in Fig. 10. A 
plurality of locator pins 510 are shown, which may be empioyed to align the 
substrat_e prior to cutting to nest 502. 

25· Nest 502 is configured to mate with a vacuum retainer plate 520. .. In 
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 
pedestal 522 is configured to fit within a nest opening 504 of nest 502. 

30 Each vacuum pedestal 522 also includes a pedestal top surface 526 which is 
flat to form a vacuum seal with the unde1· surface of the cut die duiing 
cutting. Each vacuum pedestal 522 further includes a vacuum port 528. 
When vacuum block platform 520A is mounted on baseplate 520B, vacuum 
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po1·t 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 

5 cutting period. 
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 520A, 
the vacuum pedestals 522 protrude through nest openings 504 of nest 502. 
The height 540 of each vacuum pedestal 522 is dimensioned such that 

10 pedestal top surface 526 protrudes above top su1face 508 of nest 502 when 
ii.est 502 is mated atop vacuum block platform 520A Accordingly, the 
substrate lifted off top su1face 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 su1face of the vacuum pedestal protrudes above the 

15 top su1face of the nest when the nest is mated on top of the vacuum block 
platform. For example, if the top surface of the vacuum pedestal protl'Udes 
above the top surface of the nest by 10 mil to lift the surface off the top 
su1face 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 

. 20 substi·ate by the bottom su1faces of the individual dies. After the vacuum 
is tu1·ned on, the substrate may be cut. Since the substrate is physically 
lifted off top surface 508 of nest 502, there is little risk of damage to the saw 
or top surface 508 of nest 502 during cutting. Furthermore, the height 540 
of vacu~m pedestal 522 may be adjusted to increase or decrease the 

25 distance from which the substrate is lifted off top su1face 508 of nest 502 as 
desii'ed. The height of the retainer walls 506 may also be adjusted as 
desii'ed. 

Adjacent vacuum pedestals 522 are separated by a recessed channel 
550. This recessed channel may be much wider than the width of the saw, 

30 thereby allowing some flexibility and tole1·ance in saw blade placement 
du1ing cutting. In one example, the width of recessed channel 550 may 
i·ange from between 6 mil to 12 mil pe1'Illitting the saw blade to move from 
side to side as much as 5 mil without risking damage to the blade. 
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Although it was not shown in Fig. 8, the step portion and/or vacuum po1t 
may be around the array nest opening to retain the scrap parts to facilitate 
their removal during subsequent washing or iinsing. 

After cutting, the vacuum is left on and a top cover, which is not 
5 shown in the figures, is.placed on top of nest 502 and the cut die. The 

combination of the top cover, cut die, and nest 502 forms a covered nest 
:fixture. Since the vacuum is left on, each individual cut die is still held 
securely on pedestal top surface 526 of vacuum pedestal 522 at this point. 
The top cover preferably has a plurality of contact posts to contact 

10 designated locations on each cut die (e.g., the four comers of the cut die) to 
hold the cut die down by the weight of the top cover. Thereafter, the 
covered nest fixture is lifted off vacuum retainer plate 520. Since 
individual cut die are no lo~ger lifted off top su1face 508 of nest 502, they 
drop down or are forced downward by the weight of the top cover to rest on 

15 top su1face 508 and are constrained by retainer walls 506. In this manner, 
the top cover and top surface 508 trap each cut die in between while 
retainer walls 560 substantially limit the rotational and translation~ 
movement of the individual cut die. Thereafter, the covered nest :fixture 
may be transported to a washing/rising/drying machine. Since each 

20 individual cut die is constrained by top surface 508 and retainer walls 506, 
the individual cut die are aligned for subsequent processing once the top 
cover is lifted off nest 502. 

Fig._ 11 illustrates, in accordance with one embodiment of the present 
inventi.01;1, a flow chart of the automated die cutting technique :using the 

25 ne~t and vacuum retaine1· plate arrangement of~igs. 8 and 9. In step 600, 
· the substrate is aligned to the retainer nest, BGA side up and side down. 

In one embodiment, the substrate is aligned to the nest by the locator pins 
on the nest (such as locator pin 510 on nest 502 of Figs. 8 and 9). 

In step 602, the combination of the nest and substrate to be cut is 
30 positioned on top ~f the vacuum block platfo1·m to allow the top surface of 

the vacuum pedestal to lift the substrate off the top surface of the nest. In 
step 604, the vacuum is turned on to securely hold the substrate to the 
pedestal top su1faces of the vacuum block platform. In step 606, the 
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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 
5 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 platfo1m (step 610). 

As mentioned earlier, when the covered nest fixture is lifted from the 
vacuum block platfo1m, the individual cut dies fall down or are forced 

10 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 

15 by the retaine1· walls (e.g., washing, iinsing, drying and the like). 

20 

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 
pick and place operation. 

(Fifth Embpdiment) 
In accordance with another aspect of the present invention, vacuum 

pedestals 522 are fo1med a resilient material that readily conforms to the. 
undersurface of the cut die. Preferably, the resilient material of vacuum 
pedestals 522 is also at least slightly compressible to improve the seal that 

25 is formed between pedestal top surface 526 and the substrate when the 
substrate is disposed on pedestal top surface 526 and the vacuum is turned 
on. The resilient mate1ial of the vacuum pedestals, being softer, also has 
the advantage of being less likely to damage the saw blade should the saw 
blade inadvertently come into contact with the vacuum pedestals during 

30 dicing. 

Figs. 12-15 illustrate in accordance with a fifth embodiment of the 
present invention, wherein a synthetic or natural rubber material that is 
capable of withstanding the iigo1·s of repeated cutting and rising cycles is 
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employed. By way of example, it is preferable-that the vacuum pedestal 
material chosen be sufficient du1·able to minimize contamination to the 
cutting and iisingprocess. Alternatively or additionally, it is preferable 
that the vacuum pedestal material chosen be able to withstand, for a 

5 commercially satisfactory number of cycles, the de-ionized water rising 
process that may be employed after cutting. Alternatively or additionally, 
it is preferable that the vacuum pedestal material possess anti-static 
prope11ies to prevent damage to the-integrated circuits being fabricated. 
Altei:natively and additionally, it is preferable that the vacuum pedestal 

10 

15 

20 

mate1ial possess a high friction coefficient relative to the undersurface of 
the substrate to prevent translational and/or rotational movement of the 
substrate and/or the individual dies during and after cutting . 
Alte1natively or additionally, it is preferable that the vacuum pedestal 
material be machinable to simplify its manufacturing. 

In a preferred embodiment, a synthetic material known by the trade­
name "VITON" (available from McDowell & Company of Downey, CA or 
Pacific State Felt & Mfg. Co. Inc. of Hayward CA) is employed. The 
resilient VITON material, in addition to being conformable and/or 
compressible, also offers substantial advantages with respect to 
machinability, high friction, anti-static property, relative inertness to the 
iinsing chemicals, and general durability when employed in the vacuum 
pedestal application. 

With reference to Figs. 12 and 13, a vacuum block platform 520A 
preferably includes a vacuum pedestal base 702 and a vacuum pedestal 

25 portion 704. Vacuum pedestal portion 704 includes a bridge portion 706, 
which is coupled to the individual vacuum pedestals 522 to proVide 
mechanical support therefor. In one embodiment, both b1idge po11ion 706 

and the individual pedestals 522 of vacuum pedestal po1-tion 704 are formed 
from the same block of resilient mate1ial. Machining is a preferred 

30 method for forming such a vacuum pedestal portion due to cost and ease of 
manufactu1ing considerations. However, any other suitable 
manufactu1ing techniques, such as molding, may also be employed to form 
vacuum po1'tion 704. 
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Vacuum pedestal base 702 may be fo1·med from any suitable mate1ial, 
mcluding metal such as stainless steel. Vacuum base 702 includes a 
plurality of vacuum ports 730, which are configured to be in communication 
with the vacuum ports disposed within individual vacuum pedestals 522 of 

5 vacuum pedestal portion 704. Vacuum pedestal base 702 may be coupled 
to vacuum pedestal portion 704 using any suitable technique, including the 
use of adhesives or clamping. With reference to Fig. 12, vacuum pedestal 
portion 704 includes groove 710 to permit a clamp to be inserted therein for 
the purpose of coupling vacuum pedestal base 702 to vacuum pedestal 

10 portion 704. In the example of Fig. 13, screw holes 732 are provided in 
vacuum pedestal base 702 to allow the clamps to be attached thereto. Fig. 
13 also shows additional screw holes 734, which facilitate the coupling of 
vacuum pedestal base 702 to an approp1iate base plate, such as base plate 
520B or a simply suitable base plate. Alignment pin holes 736 are 

15 provided to accommodate alignment pins, which are employed to align a 
nest, such as nest 502, with the vacuum block platform du1ing dicing. 

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

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

25 screws, which are then screwed into sc1·ew holes 732 to fasten the clamp 
802/vacuum pedestal portion 704 assembly with vacuum pedestal base 704. 
Clamping vacuum pedestal base 702 to vacuum pedestal portion 704 in this 
manner also advantageously permits vacuum pedestal portion 704 to be 
readily replaceable when wom. 

30- Fig. 15 illustrates a top view of a vacuum pedestal 522 in accordance 
with one embodiment of the present invention. Each vacuum pedestal 522 
preferably includes a counte1·sunk portion 902, which is in communication 
with a vacuum port 904 disposed within vacuum pedestal 522. The cross-
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sectional area of countersunk po11ion 902 is preferably suitably 
dimensioned to allow the vacuum to develop a sufficient holding force to 
properly secure an individuaI die atop vacuum pedestal 522 during cutting 
while leaving enough of the top suiface of vacuum pedestal 522 remaining 

5 to maintain proper sealing and frictional contact with the undersurface of 
the die. 

In the embodiment of Figs. 12 and 13, the aforementioned resilient 
mate1ial is employed to form a substantial portion of the height of the 
individual vacuum pedestals above bridge po11ion 706. In another 

10 embodiment, the resilient material may take the form of a resilient capping 
arrangement that is disposed atop the vacuum pedestals. That is, at least 
a portion of the individual vacuum pedestal above bridge portion 706 may 
be formed of a material other than the resilient material (e.g., metal or hard 
plastic), either integrally with bridge po11ion 706 or separately but in a 

15 sealing relationship therewith. The resilient capping arrangement formed 
of the i·esilient mate1ial may take the form of a sheet of resilient material or 
individual pedestal caps having holes therein to accommodate the v~cuum 
port of the vacuum pedestal. In one embodiment, the holes are 
dimensioned to provide the desired cross-sectional area (and therefore the 

20 desired vacuum pedestal), thereby eliminating the need to machine the top 
su1face of the vacuum pedestal to form the aforementioned countersunk 
portion. The resilient capping arrangement may be secured to the top ·· 
surface of the vacuum pedestals of this embodiment using any suitable 
techniq\:!.e, including friction fit, clamping and/or the use of adhesives. 

25 Although only a few embodiments of the present invention have been 
desc1i.bed, "it should be understood that the present invention may be 
embodied in many other specific forms without departing from the spili.t or 
the scope of the present invention. By way of example, it is possible to 
omit the vacuum pedestal base and to attach the vacuum pedestal portion 

30 704 directly to the base plate of the vacuum retainer plate if the vacuum 
retaine1· plate has the approp1iate vacuum aiTangement to provide vacuum 
to the vacuum ports within the vacuum pedestal portion. Such 
modification is within the skills of the ai'tisan. As another example, while 

- 20 -



nest openings have been described as being completely open, i.e., nest 
openings allow substantially all balls in ball giid array be exposed, nest 
openings may instead be only pai.'ti.ally open. A partially open nest 
opening may be such that only some of the balls in a ball giid array are 

5 effectively directly 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 secu1·ely held by a vacuum 
du1ing dicing. However, wash and dry processes used to remove residue 
from diced integrated circuit chips may become more complicated in that 

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

The nest openings in a nest have general been desc1ibed as being 
uniform. That is, all the nest openings in a single nest have been 
desciibed as being of substantially the same shape. However, in one 

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

20 circuit chips that have a variety of different ball grid a1Tay footprints. 
It should be appreciated that although nest openings have been 

desc1ibed as having polygonal, e.g., rectangular, and circular shape, nest .. 
openings may generally have any shape that is suitable for accommodating 
ball giid: arrays without departing from the spirit or the scope of the 

25 present invention. By way.of example, in the event that a ball giid ai.Tay 
has an iiTegular shape, the colTesponding nest opening may also have 
substantially the same irregular shape. Such nTegular shapes may 
include, but are not limited to, irregular polygonal shapes and assorted 
curved shape. 

30 As described above, nest are ai.-ranged to hold substrates which are 
substantially rectangular in shape. It should be appreciated, however, 
that nests may generally be reconfigured to accommodate substrates of 
virtually any size and shape. Nest may take on an overall circular shape 
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when the substrates which are to held using nests are circular in shape. 
Alte1'llatively, 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 

5 prevent scrap material generated during dicing processes from freely 
11fl.yillg11 around, nests may not necessarily include channels. In one 
embodiment, nests may include clamping mechanism which hold scrap in 
place. Alternatively, in another embodiment, scrap material may not be 
constrained from moving after the dicing process if it is determined that 

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

15 

20 

Fw.'ther, substrates which are r~tained 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 
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 giid ai.Tay, in a twenty-seven ~Y 
seven overall array. It should be appreciated, however, that the size of 
substrates and chips on the substrate may vaiy widely . 

Nest have been described as being formed from aluminum or, more 
generally, metal. Typically, however, nest may be formed from any 
suitable mate1ial. 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 ~d; as a result, may be preferable when the weight of the nest is an 

25 issue. 
The steps associated with dicing a substrate that is held by a nest 

may generally be widely vaiied. Steps may be altered, added, or removed 
without departing from the sphit or the scope of the present invention. By 
way of example, a substrate may be loaded into a nest, which is then placed 

30 into a magazine of loaded nests that are placed one at a time onto a vacuum 
chuck. In other words, l~aded nests may be queued p1ior to loading each 
nest onto a vacuum chuck. Also, in one embodiment, a cove1·ed nest :fixture 
may be uncovered p1ior to removing the covered nest fixture from a wash 
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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 al.so be used in semi-automatic dicing processes. For instance, 

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

10 

As described in some of the embodiments above, a substrate is placed 
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 du:ect_ contact With a vacuum during 
a dici.D.g process. In another embodiment, a substrate may be placed into a 
nest such that the "smooth," e.g., non-BGA or die, side faces into the nest. 

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

Although the present invention has been described and illustrated in 
20 detail, it is clearly understood that the same is by way of illustration and 

example only and is not to be taken by way of limitation, the spilit 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. An arrangement configured to suppo11; a substrate (102) during a 
dicing process, said substrate having a fu·st substrate side and a second 
substrate side, said first substrate side being smoother than second 
substrate side, comprising: 

5 a nest (502) having a first nest side and a second nest side, said nest 
(502) including a grid which defines at least one nest opening (504), said 
nest opening (504) having an opening area that is smaller than an area of a 
die (140)diced from said substrate (102); and 

a vacuum retainer plate (520) having thereon at least one vacuum 
10 pedestal (522), said vacuum pedestal (522) being configured to be disposed 

through said nest opening when said nest (502) is mated with said vacuum 
retainer plate (520), 

wherein said vacuum pedestal (522) has an upper surface fo1'Dled of a 
resilient material and protrudes _above said first nest side of said nest (502) 

15 when said_vacuum pedestal (522) is disposed through said nest opening . 
from said nest side to lift said substrate (102) off said first nest side when 
said substrate (102) is positioned on said nest (502) with said first substrate 
side facing said first nest side and when said nest (502) is mated with said 
vacuum retainer plate (520). 

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

3. The arrangement recited in claim 1, wherein said vacuum 
pedestal (522) includes a vacuum port (528) configured to hold said die (140) 
securely against an upper su1face of said vacuum pedestal (522) when said 
nest (502) is mated with said vacuum retainer plate (520) and vacuum is 

5 tu1ned on. 

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

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

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

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

· 7. The arrangement recited in claim 1, wherein said vacuum 
retainer plate (520) further comp1ises a channel (550) disposed between 
adjacent vacuum pedestals (522) of said vacuum retainer plate (520), said 
channel (550) being aiTanged to receive a saw blade during said dicing 

5 process. 

8. The arrangement recited in claim 7, wherein a width of said 
channel (550) is substantially wider than a width of said saw blade to 
minimize blade fouling during said dicing p1·ocess. 

9. The arrangement recited in claim 1, wherein said at least one 
. ne~t opening (504) defined by said giid is substantially rectangularly 
· shaped. 

10. The arrangement recited in cl~ 1, further comp1ises at least 
one holding mechanism, said holding mechanism being arranged to 
substantially secure said nest (502) to a dicing apparatus. 

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

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

13. The an·angement recited in claim l, wherein said:f:Ust substrate 
side represents a mold side of said substrate (102), said second substrate 
side represents a ball grid array side of said substrate (102) . 

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

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

15. The arrangement recited in claim 14, wherein said vacuum 
block platform (520A) includes a vacuum block portion (704) and a vacuum 
block base (702), said vacuum block po1'tion (704) including said vacuum 
pedestal. (522) and being configured to be coupled in a sealing relationship 

5 with said vacuum block base(520A). 

16. The arrangement recited in claim 15, wherein said vacuum 
block portion (704) is formed from said resilient material, and said vacuum 
block base· (702) is formed from a material different from said resilient 
mate1ial. 

17. The arrangement recited in claim 16, wherein said vacuum 
block portion (704) is coupled to said vacuum block base (702) by a clamp 
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(802). 

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

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

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

21. The arrangement recited in claim 1, wherein said resilient 
mate1ial is substantially anti-static. 

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

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

5 substrate by said dicing process. 

24. A cutting apparatus for a tapeless substrate, comprising: 
a supporting mechanism (502) for retaining said tapeless substrate 

(102) not having on its back surface a tape for adhesion; 
a vacuum retaining mechani.sm for engaging said substrate (102) 

5 retained within said supporting mechanism (502) with a vacuum, and 
a cutting mechanism fo~ cutting a prescribed portion of said tapeless 

substrate (102) retained within said nest mechanism (202) and engaged 
with the vacuum, 

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

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

resiliently retaining said tapeless substrate (102) not having on its 
back surfa<:e a tape for adhesion with vacuum by interposing a resilient 

5 material; and 
cutting a prescribed portion of said tapeless substrate (102) 

resiliently i-etained with vacuum. 
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