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[0001]..This application clains the priority of U S. Provisional. No.

60/ 547,398 (Attorney Docket No. | CONPQO8P), filed on February 23, 2004,
which is hereby incorporated by reference. FIELD OF THE | NVENTION 10

[ 0002] The invention generally relates to integrated circuit processing

equi pment.  Mre particul aSAW ROR A SESNCERDIR PORShEY1-EPr oved systens
and nmet hods associated wth dicing a3 -rrg"a—p*;mality of

integrated circuit packages. 15 BACKGROUND OF THE | NVENTI ON [ 0003] A
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conventional dicing apparatus 2. The dicing apparatus 2 includes a fixture
4 for hol di ng RIeEPHated by FefEresceiuri ng a dicing 25 procedure, and a saw
assenbly 8 for perform ng the dicing procedure. The saw assenbly 8
typically includes a rotating cutting blade 10 that is translated through
the substrate 6 in order to cuFIBU OFtTHEGNVOONTION cutting blade 10 is
typically attached to a spindle 12 that rotaté€s vVia a notor (not shown).
Spacers n'égl be provided on the spindle 12 between blades if nore than one
bl ade i s used L I t he .blade 10 during,the
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[ 0005) Al though saw singul ation works well, continuing advancements in the
i ndustry have tested the limtations of saw singul ation. For exanple, Quad
Flat No Lead (QFN) packageBAGKIGROIND ORTHE INVENIION Ut ti ng edge
packagi ng technol ogi es

[0003) A singulation procedure is typically performed to separate integrated circuit

packages such as IC chips from a substraté such as a carrier or circuit board. During

singulation, the substrate is typically held in place while one or more saw biades cut
20 straight lines through the substrate in order to form the individual integrated circuit

packages. This is sometimes referred to as “dicing.”

[0004] Fig. 1 is an exemplary diagram of a conventional dicing apparatus 2. The
dicing apparatus 2 includes a fixture 4 for holding the substrate 6 during a dicing

25 procedure, and a saw assembly 8 for performing the dicing procedure. The saw
assembly 8 typically includes a rotating cutting blade 10 that is translated through the
substrate 6 in order to cut parts therefrom. The cutting blade 10 is typically attached
to a spindle 12 that rotates via a motor (not shown). Spacers may be provided on the
spindie 12 between blades if more than one blade is used. Furthermore, in order to

30 cool the blade 10 during the dicing procedure the saw assembly 8 may include a spray
nozzle 16 that is spaced apart from the cutting blade 10, The spray nozzle 16
produces a stream of fluid 18 that is directed at the leading edge 20 of the cutting

blade 10 near the cutting surface.



to recently energe in the el ectronic marketpl ace, have been stifled by the
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di ci ng prq&@gzﬁ?@%mﬁuffer from bl ade breakage, cut qual |I;%r ‘E@M%gﬁ“ part

novenent , Speed, short blade |I|ife and | ow throug f) e I's due
in part to the configuration of QFN packages, which are small and which
i ncl ude coppe[0§pAsthoagidsay smgulaitanporks dvelh cantginingdvehcdnhanisiavhé| ade nmust

cut in order to singulate the |ndividual QFN packages fro 0

substrate. [ Oweﬂﬁb’l‘ga‘@l taset thed! m@ﬂ%@%?%ﬁl“’eﬁlgﬁlﬁfﬁopﬂ ﬂ%""&%ﬁ?@ﬁ bﬁ‘?& %f?é Nft ocess
is that scrap I r i Iﬁgﬁt;a g]g&q%-

bet ween t he b{’%@@fm aﬁgg %sgﬁg%cgfaf’ ét,&ﬁl(-i;a #ltt%lfl}pgt %n %clfgé IJr%ay C @Seglﬁgaﬁg%igs
breakage or p@Qecdily dﬂmEé trithe Alvotrueic nikkegiplabd, davevbédn diifled diychamabridgess i s

that the feed rates are kept low to prevent. excessive bl ade wear d poor
cut qual ity (@wsingelatipnto GlivesgiiecHye resul ,F}&F&}e ARG BIOFETSIRAY ?ﬁf%m ly
requires speckall e : I

i amonds ©6-t fan QiR BiRHF bR, pi o EARAL B QedRRRE Sholl e
"dul | ed" by th& swdtlewitBlonghsed Tha it he is phdto dieecoafiguratisn o @FN packhget; of f  as
the bl ade 20 wears at a_hi gher-than-nor nal r$te. The gal ance ({;%}we n bl ade
wear and cut Yhishiargsmall apd waichdagiads copger lspds. padaimqld gowgernd t ol ogy

to extend bl aggichifiethblafe Wl 81k Blier Qﬁﬁgﬁll&@%&ﬂfd%@%@%ﬁ%a&@g@qﬁém

probl emwi th IClng process 1s that € substrate an s cut 25

t her ef r omomaytheewviestehtt.i ng the cutting process. As shoul d be appreciated,
the saw blade(s) is both rotating and translating relative to the device
under process. The resulting force vectors have both vertical and shear

component s, Wbl §801asQ¥RLWAE LRI il db BerbRIang brdls i itk rgp t her eby

causi ng part rates 1 ncrease, the nagnitude of the shear
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[ 0008] Anot heexcpssotd Benlevivelr andegpodi cltrpgialitydegs ships, binat). s aspaptes FAh
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new diamonds to the cut interface. As the diamonds remove material, they are
“dulled” by the materials used in the substrate and must be sloughed-off as the blade
20  wears at a higher-than-normal rate. The balance between blade wear and cut quality is
a delicate trade-off requiring costly technology to extend blade life while minimizing -

burrs and chips.

[0007] Another problem with the dicing process is that the substrate and parts cut

25  therefrom may move during the cutting process.  As should be appreciated, the saw
blade(s) is both rotating and translating relative to the device under process. The
resulting force vectors have bothl vertical and shear components, which can
overwhelm the holding force of the fixture thereby causing part movement, As feed
rates increase, the magnitude of the shear component increases commensurately and

30  magnifies the device retention problem. As a result of this movement, non
conforming geometries, damage and lost parts may be created. Even if the parts do
not move, the shearing forces created by the cutting blade may cause the copper leads

to smear thereby creating non conforming parts.



and poor cut quality. By way of exanple, the blade(s) may becone inbal anced
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[0011] The invention relates, in another enbodinent, to a nozzle assenbly
for 30 directing flow of a fI uid across one or nore senm conductor device

cutting bl adgeoodThie vigwazlie fbfé%bﬁhgeﬁw%ﬂltﬁﬁé)&&ﬁﬁlﬁgt 4ok ucp@%@%&&%&‘)

protrude toward a cuttin or cutting a sem The
nozzl e al'So i%#é |%@Safobg@ma gupstedte oHanpbirglityfodintegtaied cirbeit hakngat ed
menber. The channels are each configured to at | east 3 WD 2005/082588
PCT/ US2005/ 005340 partially surround a cutting blade so as to

si mul taneously direct flow ofSEMMARY O PHEINVENTHAY edge of the cutting
bl ade and onto the sides of the cufting Bl ade . [O0IZ] The invention

rel ates, in another enbodinent, to a fine p05| ti oni ng nechani sm
[0010] The invention relates, in one embodiment, to a pin-less nest assembly. The

20 pin-less nest assembly includes a pin holder plate having a plurality of locator pins.
The pin-less nest assembly also includes a nest configured to temporarily mate with
the pin holdgr' plate during placement of a substrate thereon. The nest includes a
plurality of locator holes that coineide with the locator pins of the pin holder plate.
The locator pins protrude above a top surface of the nest when the nest and pin holder

25 plate are mated and when the locator pins are positionelad through the locator holes of

the nest. The portion of the locator pins protruding above the top surface of the nest

help align the substrate to the nest.

[0011] The invention relates, in another embodiment, to a nozzle assembly for

30 directing flow of a fluid across one or more semiconductor device cutting blades. The
nozzle includes an elongated member configured to protrude toward a cutting blade
for cutting a semiconductor device. The nozzle also includes a plurality of channels

formed in the elongated member. The channels are each configured to at least



5 for adjusting the position of a spray nozzle relative to a sem conductor
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cutting a %}égﬁ%@ﬁéﬁgt or device. The nechanism also incl hgefs/ﬂ%"ﬁ%@g%g
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spray nozzl e pssielpkyrrdund adiuttarg blade o dsltoistndtneotdhe dipedttflowgoilDfibidagdge  The
nozzl e bracket is further configured to nove . relative to the spindle
bracket so a etCB“H@jq%P%ﬁV CHH&&QW PO heypides 25 the %%W@e-r elative to

the cutting blade. [0013] The invention relates, in another enbodi nent, to

a spacer for I 1 duc h C8: ting. bl ades. .The acer

i ncl udes a geﬁg}r&gf ?@é gﬁ’ ﬁﬁtﬁog{r?e?a?%’ 31 %@hﬁ%%@%a}%@ﬁ’nﬂa S %Oﬁg[}on%rffr ?gstganémi ts
i nner radiws, faRAdALEES thepobiies ofih splag nouile relad tdS senddhdutos ewbe caeiggnd
surfaces extending substantially fromthe inner surface to the outer

surface. The blafdat ThegneehanisnsingBisiss p spingls raket exupdad tour paedle. fithe spindde and
second surfages: fi : s..each fi.qured be

o aced i n subdr il fLRTAR ol el AR R AR ARENAEN SPMEELTRE
cutting bl ademeSonasn bigo inthides b nbble Bthcherasadbipeowplied toltht apiaelclivikesamhen
a fluidis applied to the cutting blades and the, rigid nmenber during a
rotation of té¢REfigytadtagupnosepray nerely asserabiyiveAedmeraciiud @gto the cafiBigher
enbodi nenj, t Tl ik (%Y [ h t.i : i ng
bl ade Tor Ut Pidy LSRN L Ahikh Rl 0o PR AR A By flisthisited

i ncl udes wat egq asaoddamstadiypmitionfthé soey aedle seahbpuehktve ¢ thebnttoat dadde
cutting blade and to facilitate the renoval of material fromthe cutting

bl ade during the cutting of the sem conductor device. [0015] The invention
relates, in af8iHeFreimyediongslates; i anclies embpdigrent e eisnacer $or sspaiabivgduct or
devi ces. The i { l-ade r in em or
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20 genecration of umbalance forces when a fluid is applied to the cutting blades and the

rigid member during a rotation of the cutting blades.

[0014] The invention relates, in another embodiment, to a fluid composition
facilitating the operation of a cutting blade for cutting a semiconductor device. The

25  fluid composition includes water; and an amount of lubricant configured to lubricate
the cutting blade and to facilitate the removal of material from the cutting blade

during the cutting of the semiconductor device.

[0015] The invention relates, in another embodiment, to a system for cutting

30 semiconductor devices. The system includes cutting blades for cuiting a
semiconductor device. The system also includes annular rigid spacers separating
adjacent ones of the cutting blades. The spacers each having an inner surface at its
inner radius and an outer surface at its outer radius, and each contacting the adjacent
ones of the cutting blades on first and second substantially planar surfaces each

35  extending substantially from the inner surface to the outer surface. The system further

4



conmuni cation with the fluid reservoir and has channels configured to at
Jeast partially surround the cutting blades so as to sinultaneously direct
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20 [0017) The improved apparatus also includes a fine positioning mechanism for
adjusting the position of the nozzle assembly relative to the cutting blades. The fine
positioning mechanism includes a spindle bracket coupled to a spindle. The spindle
facilitates the rotation of the cutting blades for cutting a semiconductor device. The |
fine positioning mechanism also includes a nozzle bracket movably coupled to the

25 spindle bracket and configured to support the nozzle assembly for directing a fluid
onto the cutting blade. The nozzle bracket is further configured to move relative to

the spindle bracket so as to adjustably position the nozzle assembly relative to the
cutting blades.

30 [0018] The improved apparatus further includes a spacer for separating the cutting
blades. The spacer includes a generally annular rigid member having an inner surface
at its inner radius, an outer surface at its outer radius, and first and second surfaces
extending substantially from the inner surface to the outer surface. The first surface is

opposite to the second surface, The first and second surfaces are substantially planar

5



sem conductor device cutting blades so as to inhibit the generation of

i nhbal ance forces when a fluid is applied to the cutting bl ades and the
rigid nmenber duri ng a rotation of the cutting blades. 5 0019Jé) The
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exenpl ary di agram of a conventional dicing apparatus. 30 Fig. 2A-2C are
di agranms of a P I 8} i.S; i i f4 i of
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plurality of locator holes that coincide with the locator pins of the pin holder plate.

The locator pins protrude above a top surface-of the nest when the nest and pin holder

plate are mated and when the locator pins are positioned through the locator holes of

the nest. The portion of the locator pins protruding above the top surface of the nest
20  help align the substrate to the nest. The nest being used to carry the substrate and

semiconductor devices cut therefrom before, during and after a cutting operation.

BRILF DESCRIPTION OF THE DRAWINGS

25 The invention may best be understood by reference to the following

description taken in conjunction with the accompanying drawings in which:
Fig. 1 is an exemplary diagram of a conventional dicing apparatus.
30 Fig. 2A-2C are diagrams of a conventional spacer.

Fig. 3 is a simplified block diagram of a substrate processing system, in

accordance with one embodiment.



Fi gs. 6A and 6B are perspective diagranms of the pin-less nest assenbly, in
.accordance wth one enbodi nent of the present invention. 10 Fig. 7 is a

per spectiv h@Woslzggr am of a nozzle assenbly, in accordapce with one
enmbodi rrent(%% thgg%?fgsent i nvention. Figs. 8A and 8B are |'SHN&tWY54Hd si de
views, respectively, of a dicing assenbly enploying the nozzle assenbly of
Fig. 7, in accor dariég diistan iJndraisn shtywing apmocess utilenpthesystem desaitteddn.

Figs. 9A-91 ane_vAr] i.agrans _of the nozz assenbly of Fig. 7, in
accor dance w tlﬁg'oﬁél!l g@é@%ﬂﬁgﬁ'ﬁh&neﬁﬂﬁog’rﬂé@ﬁﬂk ﬁﬁeri’\li%gﬁ{“i ghenivg- £ g. 10
illustrates further details of the nozzle of Fig. 7, in accordance with
one enbodi nent of the present invention. Fig. 11 illustrates, a view
orthogonal to that g Fsq diagramiof asewtredienice, ini dchordmece it oné embodinknt die
present i nventy -Figs. | 2A-C are a diagranms of a nozzle adjustnent
assenbl y, ;én ?(l:éé resagcl:ne‘;egaﬁ”i"h one enbodi nent of the present invention. Fig.
183 is a perspective diagram of a spindle assenbly, in accordance wth one
30 enbodi ment of the present invention. Figs. 14A-14C are diagrans of a
spacer capable of Féfubdrapdtdeart lpaisgective digprras phihe pirslsengst hssembboidance

wi th one enbod] che pr nt _i.nvention... 7 WO 2005/ 082588
PCT/ US2005/ ooggﬂ%@‘{“ﬁ%"&h‘%ﬁ St D SR RV ON [0021] The present
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is capabl e of 4 0M85 Hiieﬂgoftﬂgggéléﬁrg‘?%ﬁeiﬁﬁoﬁren“ oned above. Particularly,

reduci ng bl'ade breakage, 1 npr quality, decreasing part novenent,
enabl i ng higher feed rates, extending blade Iife and increasing

t hroughput. The syste escribed herein is 10 particularly suitable for
si ngul ating | eadl eé’ﬁsg%tgﬁggé a5¢ ISAMEFicAnd Sids iess gespastivedy, od aalicihgad| ess

packages, theas¥sbEMBnhiofing S ' | gt ot her..surface nount
devi ces such as chi'p spgg egpacilgdazggeg%sg%ﬁatﬁ?Ogﬁéggaﬁlragg%d?%\y{thfnll‘? p chips,
and the 15 embodiment of the present invention.

Figs. 9A-91 are various diagrams of the nozzle assembly of Fig. 7, in

accordance with one embodiment of the present invention.

20 Fig. 10 illustrates further details of the nozzle of Fig. 7, in accordance with

one embodiment of the present invention.

Fig. 11 illustrates,a view orthogonal fo that of Fig. 10, in accordance with one
embodiment of the present invention.
25

Figs. 12A-C are a diagrams of a nozzle adjustment assembly, in accordance

with one embodiment of the present invention.

Fig. 13 is a perspective diagram of a spindle assembly, in accordance with one

30 embodiment of the present invention.

Figs. 14A-14C are diagrams of a spacer capable of reducing the fluid

accumulation problem, in accordance with one embodiment of the present invention,



i ke. 15 [0022] One aspect of the invention corresponds to a fixture that
hol ds the substrate during the dicing process. The fixture includes a nest
that elimpates the presence of |ocator pins, which can e ; is
from exi tiW& P08t | ng area, i.e., the debris gets trafp&i}l'éﬁ&%%’a%g‘{q t he
pins and the bl ade. 20 [0023] Anot her aspect of the invention pertains to a
nozzl e assenbly that provides better fluid flow over the cutting bl ades.
The nozzl es of the nozzle assenbllgﬂdi rect fluid over an extended portion
of the |eading edge of tHMELAILED BEJCRIBLIQNONITHEINVENIION the bl ade.

The nozzl es al so hel ps puddle the fluid around the bl ade for | onger
periods of tinme and hel ps prevent fluid frombeing scattered away fromthe

bl ade. 1n 25 §¥2dbiThg prespet inveidienisenicalhy redaied lerimpiev adatysiems|anp methadsdor

t her eby producin e r S.. I 1NQge . gq:.and

all owi ng f edswgglélgné %g%be&rﬁfeglﬁteor? &ﬁgag%?f lik%?%%er(\&gésuﬁg(g?%eg?%‘%é%lle%venti on
corresponds t @ngacReZedl dhiR{patkiapRNEhifs aedtHelike).NRhe Hrkdds iPaphblcad t he
nozzles relative to the blades. For exarrgl e, the nozzle 30 adI| ust ment
assenmbly nay Resrpontingdhe drfavhaelssznentiangd ehevee doroulirhy reguoieblpiaieakigsr eby

hel ping distribute.the, fl uj . [ : . I keep the
nozzl es from m(? rr?fe/ gxgtcﬁlﬁau#ﬁg C%ﬁgegéelxg §X‘3\B%§1§%3§@’3’§%§%¥%§§%§§5€ 05340
[0025] Anot heextasdiag bladt lifdhend Mveatihg threeghpas POhdsystemn dpreibed htrsatisr educe
the problem of inbalance caused fluid retained therein. The spacers are

. . ed by
confi guredd wPuhewerly spifabletor stigalating lagiesepickagen uah 28 RE Ny ap tBeushavi t y
formed betweep:. : 3 I : AW
pool inside t Iééégﬁgdpgtggﬁgéseip? ‘5!&%%@?6%%%%&%%’%8? @E f%%%% tatfggj%tg?ﬁ@{égét he -
conposi ti on ofmcuheddvicss duchnds ahip $cale whckiges Paullleghibyrd e By flép esperbliyhd o
t he bl ades. Fqr exanple, the conposition of the fluid may be configured
with additive¥¢hat aid in lubrication duri ng the dicing process. 10
[ 0027] Enbodi nents of the invention are discussed below with reference to -
Figs. 3- 14. However, those skilled in the art will readily appreciate that
t he detail®ad [(M22} Onpsmmt gi the myratien noméspbndsas peiCttutedhtiedds the gubstisitd s f or

expl anat or r poses ) .
P y pclfulfi)ng the d?csmg process. The fixture includes a nest that eliminates the presence of

locator pins, which can prevent debris from exiting the cutting area, i.e., the debris

gets trapped between the pins and the blade.

20 [0023] Another aspect of the invention pertains to a nozzle assembly that provides
better fluid flow over the cutting blades, The nozzles of the nozzle assembly direct
fluid over an extended portion of the leading edge of the blade and also around the
sides of the blade. The nozzles also helps puddle the fluid around the blade for longer
periods of time and helps prevent fluid from being scattered away from the blade. In

25  so doing, the blade is kept cooler and better lubricated thereby producing better cuts,

reducing blade wear or breakage and allowing feed rates to be higher.

[0024] Another aspect of the invention corresponds to a nozzle adjustment assembly
that helps position the nozzles relative to the blades. For example, the nozzle

30  adjustment assermnbly may help align the nozzles to the centerline of the blade thereby
helping distribute the fluid evenly over the blades as well as to keep the nozzles from

contacting the blade.



the invention extends beyond these linmted enbodi ments. 15 [0028] Fig. 3 is
.a sinplified block diagram of a substrate processing system50, in

accor dancewwy 1os@nggsenbodi nent . The substrate processing %? my be
used to process packaged devices contained on a strip, ca ‘?@P%z"g‘-‘ﬂg

substrates of various types including circuit boards, film netal on
ceram ¢ based [8035¢ tAmetthes aspegtiofthe inviek@on Byre@pondayo sfacersahmtireduckies subst r at e

processi ng sy e used .to .br.ocess N .deyi ces. [0029] .The
substrate pr o?é%lﬁgfg@%ﬁlgﬁegﬁusﬁgh’é’r{ﬁ}lﬁ?ﬁ@ﬂ Geedn. gﬂf’o%{@)e Pesfendigdedon
52, a nest | oagdthetied +0424%4 £k hhRg et i d
station 52 is 25 the pl ac%e alh@erbg egnprojé%glé%%ai%ﬁégygg{égleg}gﬁ?égggﬁ?/%kg[;
the system anénéeidads: obe s sesultsiibSluideasotp! insidetbe ghy oneavitg. syst em 50.

The nest |pad station 54 is the place where the substrates are positioned
on a nest that carries the substrate through various processing steps. The

si ngul ation s{@26PYebbndiBertdifecPh@eEnMdRhE cdhFosiRSIf A BSid, ¥hfengePar at ed

into a plurali té—i of integrated circuit gackages. For exanple, a dicing 30
procedur e nay disEibyéad ot the aczqloaseinbiHe thyklrden Bor sxaynpdd, she cangpasttnpdshe

or ocessed.  Therkuty o oAk pa BRI B EERERGE Bre i didie ror

exanpl e, the pmstsssi ngul ation stations 58 may include buffer 9 WO
2005/ 082588 PCT/ US2005/ 005340 stations 60, cleaning stations 62 (wash and
dry), pos?‘%i oning stations 64, inspection stations 66 and/or the |iKke.

0031] Buff ' ' €] . d .th
packages. bt vos | Epne grrs ma g hALERBish el GO Gt o Tab i oo

stati on maybeldisBawtwersthoseeskilprickalgest a4l fiadiy BeptbahicQRat tholliethigfor e
cleaning. d e%gigqrig. stations 62 generally relate to areas where the
packages are P AYehsrein wiksresprstiiuthpse figsesde Fanasglangtory peipesss asr

debris may adfgh&ehof BEesd PAGK us they need to be

cl eaned. Positi or?i n% st gﬁsg%gb%%ﬁgsener a?{?;@/ﬁ?@tﬁ&e@@,{ 0 areas used to

repositiolf the packages, as for.- 1o exanple, for grouping packages together,

for dividing r for novi, emto a desired |ocation, Inspection

stations 66 ﬁ%ﬁ:al}folgyg aGil sangixﬁgd gﬂég]gw\ﬁ?é’? el fbsgalsrecerEng ayrpe A Opackages

are i nspect eticehaNywivh ofXGB Emedi. THLuHsHERGTELnP Ly sBATLANES ed o
process packaged devices contained on a strip, carrier or substrates of various types
including circuit boards, film, metal on ceramic based substrates, and the like. By

20 way of example, the substrate processing system 50 may be used to process QFN

devices.

[0029] The substrate processing system 50 generally includes a load/unload station
52, anest load station 54, and a singulation station 56. The load unload station 52 is
25 the place where unprocessed substrates are received by the system and where
processed substrates are removed from the system 50. The nest load station 54 is the
place where the substrates are positioned on a nest that carries the substrate through
various processing steps. The singulation station 56 is the place where the substrates
are separated into a plurality of integrated circuit packages. For example, a dicing

30 procedure may be performed.

[6030] The system 50 may also include post singulation stations 58 where the
singulated packages are further processed, The post singulation stations 58 may be

widely varied. For example, the post singulation stations 58 may include buffer

9



may be perfornmed with a visual inspection systemthat includes a canera. 15
[ 0032] The system 50 nay also include a transfer unit 68 including one or
nore transfer nechanisns (e.g., robots, stages, etc.) fo rting the
substrate Qtwgﬁ%"stshe various stations for exanple bet mel{e#/ﬁﬂzggfp'g)éypunl oad
station 52 and the nest |oad station 54, between the nest |oad station 54
and the singubtatibmy6s idahiag sEhiondbe? (eash anleiry)s pogtibaihg enatishat4, dmspb&icaand t he
post singulation stations 58, and between the post 20 singulation stations
58 and t he | otafient @nenddergheke52 or nest |oad station 54. [0033]
Referring to Fig. 4, a process utilizing the system50 will be described in
greater detail. As shown, a cassette 110, containing a plurality of
substrat es 108031} Buffeastatons b feaetatigdelptartd iacaas abed foesidro day penkoged bstvadenon

52 and thereafter each of 25 substrates 108 is fed to the pest |oad station
54. By way® of Vexdifisrent paererHug PR dior csemaler abuligodatipmmpiabe Bepdiis StoFe nest

Vond atathon . . e o . 34
once the supstikbet i i RRE BEBERROOLS, | Clountledf3hs 62 HEhly e
substrate 30tcl4i8ad whérealtteghchngeo ase westid ki dridgthe Asekduld b2 appeclatd, patinjek e

be one of the nests shown and described in Patent Nos.: 6,187,654 and
6, 325, 059, whPteebasanaedicre tojthe Sppatsd packszes ardihan ey n?ﬁ%%b%@%@%i ncl ude

| ocator pins f’%sgtri@lg?lg%ﬁﬁglé @f%ﬁfe&l@]}ggﬂq {36k seas.h(gfbi Bsfsiﬁbﬁ)ﬁ}gr@gga&%& o161

nest. The | oca S are recelve ocat or es'in t rate.

Al t er nat i wel yesamiblasfos bowmpirgpabkapes dgethiee, foedividid theay obfer anqying thessto a10 WO
2005/ 082588 P /_UgiOOS,/ 003%%40 ., hest, th%t does,_not .i ncl ude hoc or .pins
thereon, but Fe¥mE[09a5eRt GisPRTIBSTAtORE 00 CEAFRIAFIIHG (RicabI hPISdas HIUSERGSs 116
t her et hr ough. [ o¥ BRRR AR hEd t he

| ocat or hol esaﬁslac})&t agg éﬁérggﬁé?cr%eg?e@}gggy%gn b Eh‘%ly%aﬁggsb%%%ﬁgtﬁﬁg%% 2S
Once al i gned, miahbelpedatoed piths vidB! mspectionvysemfthgmmelhéess dapoae.or hol es (or
vice versa). This is done to keep the | ocator pins 116 from interfering
with the dicing process. For exanple, they may inpede the notion of the

cutting dgvi Cﬁm@ﬁlbtm@xym sy A6 RBIAB L SFahder a{m@qhahﬁtﬁn% Bhe bPgoR! ade,
whi ch can cause Dbl ade” breakage. to [0035] To el aborate, the |ocator pins

116 are posi tiraméd roechanisms{s.gagebopd, staged, @ter) fot Sanspatting the wabsttatecbatwsen 112,

As such, the pins.116 do not interfere duri i nqul at j.on.,because the

Sray with o nelsn Buptouion e pIa S%ebt licdte b B Bplie s SEE PUHLBR on
station 54, between the nest load station 54 and the singulation station 56, between the
singulation station 56 and the post singulation stations 58, and between the post

20 singulation stations 58 and the load/unload station 52 or nest load station 54,

[0633] Referring to Fig. 4, a proéess utilizing the system 50 will be described in
greater detail. As shown, a cassette 110, containing a plurality of substrates 108, is
placed in the load portion of the load/unload station 52 and thereafter each of

25 substrates 108 is fed to the nest load station 54. By way of example, an individual
substrate 108 may be fed to the nest load station 54 via a pick and place machine (or

similar carrier).

[0034] Once the substrate 108 is in the nest load station 54, the individual substrate
30 108 is loaded onto anest 112. The nest 112 may for example be one of the nests
shown and described in Patent Nos.: 6,187,654 and 6,325,059, which are herein
incorporated by reference. These nests include locator pins 116 attached thereto that
help align the substrate to the nest. The locator pins are received by locator holes in

the substrate. Alternatively and as shown in Fig, 4, the nest 112 may be a pin-less

10



54 and not with the nest 112. The nest 112, however, does include
. corresponding |locator holes for receiving the |ocator pins 116. These,

however, deongssxeaidse 15 problenms during singulation as phgyssiRshrkimat e
wi th substrate 108 during singulation and they do not extengi ubwarcigﬂi n

front of the cutting device. Wen the nest 112 is placed on the pin hol der
118, the | ocanet thet deestbbinshsls ledatarpips théveod, buttadheriodass ot thatxt end or

rotrude out pf the.nest 112. The tor, pins 116 thereb rformtheir
Bl Cani ng. 1 unc ePBRMAELY Fceptibgitgnas pEf Raribhel har orgReamble e nest 112.
20 [0036] Oncenipb@uriypsdifiicd hA8gh theEAQUNS sBQﬁéttthé’%ﬁ)gter@ 168€a gt 112

and typically before the |ocator pins 116 are renove a cover
pl aced over tHeusdibssthe aes 1168 Onandligred: the Ivatay piugdel6 dre raweved drant ghe

b 08 in i [ d itji.on. . Th 119 id f
That  sanavi chsbloHiseliprIa Rt bERdodh T Fbabe ocaipa PkdTodomhe cover

119, thereby ptefanE Wi thoa bEc35. FbO8x i8] By 3¢ ; o gped
position. Once the %ut;st ratle 8 is aligned Ignd[]@écu é@ﬂ%%&zlﬁgﬁﬁggt&%{%g,

the pins 116 Cuffing devinsvardheyTihey aef seap matsdakovendthernatngale whichaded i nto
t he singul ati tati,on . 56. By way of exanple, covered nest 112 may be
| oaded by .a tc(}g%e:q@ﬁe ?Fgﬂlﬁ’@ﬁi sm(or simlar carrier) that picks up the
covered nest 112, and noves it to the singulation 30 station 56. [0037]
Once in the singul:ation station 56, the substrate 108 is placed on a chuck
120.  Thel%chu@R331 Xy ¢labaraist thgdecatpridis déaispositimncdesta fre2tagn girphadérdd 8a

vacuumin or I S t e 10 d _di ced_.packages before during
and after a gg{hﬁttﬁan E%q’%ggn@?! X#%C{}%Bﬁgﬁgﬁég%élgk E%Ff%%gbﬁ%? 86@@3@‘6‘ In one
confi gur at i orhecduie tialyucdy ¥i20 tHettsifRimhyAGULID [beitad Rethiihahest 12/ dhna
plurality of vacuum pedestal s 124. The vacuum pedestal s 124 extend above

the vacuum rsétaﬂlﬁ@F Wi dkenesp 2. abep skl Bepavar@diesy iededd eogreprnding s 126
sized to recehMer b8 @gltf?éigglﬁ%@g%gt%}Pﬂ%g@g?ﬁ&gﬁ%ﬂ%}l’g 0|rns(]jgl aced on the

vacuum retai ner plate hée” vacuu i ough the
nest 112 it hepedhlemadwimgsihHdatathstthat do ndtQfatabatesublteate PO sy fiag@gatddn t he

nest 112. Each,qf the vacuum pedestals 124 typically passes through an
i ndi vi dual grapﬁaﬁﬁé{‘}iw& exend pewads in g‘ilzt.f’fﬁf‘ecqj‘ig%&)@‘?wﬁﬁ' Woge Hiemgst Syacuum

ZoCESt ) OSRARRL LB SERRPY 6 M UIETLe i REiRts LSS id g
: extend or protrude out of the nest 112. The locator pins 116 thereby perform their
aligning function as if they were permanently positioned on the nest 112.
20 .
[0036] Once the substrate 108 is correctly positioned on the nest 112 and typically
before the locator pins 116 are removed, a cover 119 is placed over the substrate 108
and nest 112 in order to secure the substrate 108 in its aligned position. The cover
119 may provide a forée that sandwiches the substrate 108 between the nest 112 and
25 the cover 119, thereby preventing the substrate 108 from moving out of the aligned
position. Once the substrate 108 is aligned and secured to the nest 112, the pins 116
are removed. Thereafter, the covered nest 112 is loaded into the singulation station
56. By way of example, covered nest 112 may be loaded by a transfer mechanism (or
similar carrier) that picks up the covered nest 112, and moves it to the singnlation

30 station 56.

[0037] Once in the singuiation station 56, the substrate 108 is placed on a chuck 120.
The chuck 120 is configured to receive the nest 112 and provide a vacuum in order to

hold the substrate 108 and diced packages before during and after a cutting sequence.

11



10 seal with the snooth undersurface of the package to be cut, allow ng the
package to be held securely to the top surface of the vacuum pedestal 124

when the \“ggUkdBdsssggt Urned on. The suction force is gener%zﬁ&g@%ﬁi ;

! 58 :
vacuum ports in eac% of the vacuum pedestals 124. Once the nest
positioned on the chuck 120, the cover 119 can be renoved fromthe nest

112 in order Ihonelcepffigafie, the cluickiing hapeted hivatuurl bethRE38lateDIN2iand 4 he
cutting operation, the substrate 108 is separated into a plurality of
i ndi vi dual paRlkegssoinaguen@cdestapl 4 s A Wyvae\redesalsd@4 oo abeve W€ sawi ng

devices 130 | . an t Ll : : i J:
pr ayed with SR ERSr Bl 1R al ik el G TaPling o
cutting. The thkuuging $idd¢E).c Wien thpnay et RO ladedbaahe vaduundretainaptate$22,34.
The nozzl es may be tubes, pipes or other simlar_ _article. Th i

general | y Sa nibg ypawpppedssigh dmrpmglatheueh WS%&%&@@@%@SB@%@ &;HJEF%% and
gene: f o . !
Istinct fr Of‘icfénag’?gggg{e%@ﬁr 55%%% b?{h%%ltegt\éfeigy P%lgﬁwwva*aﬁumg%ﬁg%ﬁé gy into a

single integra e I'ng are arrang rot at e about

an axi s 136,typiedl} paskésahedghentindioldghl griosubsy inahend$H8 12 nThe dembeooidi ce
the substrate 108 into 25 its jndjvidual pieces. Durjng trans|atjon, the
saw bl ades 13PCRNIES Bk VacuyedRFtalsissneralY CougsPPREs (orfhn Avnbendgapkisisen t he

vacuum pedestgls. &?ngléﬁggg#ﬁ% 1&2{\%@%9&%&%@1&9@0%5&%@? gs & {‘dr%tg fa| vBéc‘fLﬁlgv e.

the top surface o e saw Dbl ades protrude el ow

t hi cknessioof deblewshutimtshatoth IR rairfadoeof theipakitagg tddpage atlowaigt thepadkiage vest

112 or the sa ijade 132. 30 [00?9] he saw n% éievi csg 30 and chuck 120
can be noved UerieH! SEaHTedY P B WQ§HETaCH of Beraputie PedgsEl mﬁv&&ﬁ & YRR t he
substrate 10 HEss, wve the

bl ades 132 tﬁ%nggﬁﬁ't ﬁgegubstr%gem%gg{,&%ﬁ%ag%%%%Cﬁtaﬁléjscgﬁqggér@oﬁgﬁ%{s can, be
rotated so thatwonphdetial24 ubscecthn nbe 1B depositidried cauths thatkel 2008he cov@ WO

2005/ 082588 PCT/ US2005/ 005340 f exanple, a robot assenbly may be
cont i gur eq t d IHGPB B RENSLE figmdetreLl £ inied Bkt i A BB dHecoRa ¢ o
move theghuck. In enbodi ments where a single saw ng device 130 is used,
the sawi ng device or the chuck can be rotated (e.g., 90 degrees) so that
t he substrat 40838} eingthe icnttingwpdiatientthe sghsfretegl08 ix sepadatyd int¢ A pBirality of

ggt\jiogiegein ts S %ﬁ%ieclu%l\l\gacﬁgggs VHa gr?evci)rcl%gre %gv%in%r&vijcsegq%.o g.cl?tf)f tthQ%av\S/glVg diices

130 includes one or more cutting blades 132, each of which is sprayed with a fluid to
help cool and lubricate the blades 132 while cutting. The fluid is typically sprayed -

20  with one or more nozzles 134. The nozzles may be tubes, pipes or other similar
article. There is generally a nozzle for each cutting blade. The nozzles may be
separate and distinct from one another, or alternatively they may be integrated into a
single integral member. The cutting blades 132 are arranged to rotate about an axis
136, and to translate through the substrate 108 in order to dice the substrate 108 into

25  its individual pieces. During translation, the saw blades 132 are positioned within the
cutting channels 126 between the vacuum pedestals 124, Because the substrate 108 is
raised slightly above the top surface of the nest 112, the saw blades 132 protrude
below the thickness of the substrate 108 without risking damage to either the nest 112
or the saw blade 132.

30
[0039] The sawing devices 130 and chuck 120 can be moved in a variety of ways in
order to effect singulation of the substrate 108. Each of these components can be

translated to drive the blades 132 through the substrate 108, and each of these

components can be rotated so that orthogonal cuts can be made in the substrate 108.

12



positioned in a first orientation in order to cut the substrate 108 in a
.first direction (e.g., along the x axis) and the other saw ng device 120
iS positi ommgosgﬁsgecond orientation in order to cut ”il'%Tw (}S/ﬁﬁo 108 in
a second direction (e.g., along the y axis). The chuck is'typrc 4

rotated after a first set of cuts is nade with the first 10 saw ng deV| ce

so that a sec&ydvaes! axbumple srcﬂmhakmnﬂbtgdﬁay\bé boﬂﬂgﬁrﬁﬁ@@ﬂ@v@t&%ﬂ@m@@l\év&es
[ 0040] During a first sawis lowered into

0 articular cuttj goerat
a cutting poé?@f‘ﬁﬁgeﬁ’&?’ c {o]? BR‘Fé‘s I gebpdinaniswheigansingde i n the
z direction UBkingliB&ce Pﬁ@&%ed %ﬁﬂngﬁé‘ ﬁ{& tﬁyﬁﬁdcﬂ%aﬂ @llatedv(‘@ gt,%()' S

generally very close to the substrate ttin es are
rotated at thdegiess) sethat thetsitoriraspeamdie canih m@ahﬁantmm'(é/gqrx andWdr ilgant i s
sprayed on t he mg [?des Thereafter,, the chu K is translat ed so as to pass
the subst? at EPPATBEH YYHeee BoHEdhe dRdcesHdoaresy dripecfdhesqydng davigesifen
step i n orderpsHiodEd I al |
t he desired cEts areiﬁ?rgaﬁg& %h@%tgﬁﬁglo&ngé@??zﬁtg{hg Eleﬂﬁ#ﬁ:1 slglt aﬂgts H{?:hbh
cutting bl ade&. gralospthay axajzncétfmrcéhctruawmg daffce d B8 i2fbsithemelliif alsecaw i S

d. Th t at 0 d Af t t at
o ord s | <Slidsitontin orded M B i FuE I pF Prh SetRtT Sissdiani e . otiasbe Vv es
the second S@&ifs)d@ﬂe%ﬁuélihsttﬁﬁcaalydfbfa%df&&‘alﬁi'ét'slet cﬁ*lﬁ E &8 v&ﬁgfﬁg %%des' red

cutting height, which is generally very close to t substr

cutting bldd exvERgdeviemsorthta ssdond seaofless carhe madd Wﬂll}j flepreeohd sivdng deliant
and/or lubricant is sprayed on the bl ades. Thereafter, the 25 chuck is
transl ated so as to pass the substrate through the bl ades. The chuck may
meke one pass[08#] Dy Shcriidhlar @ein §t®efm11@ﬁ @ﬂﬁmﬁhs%%rédhﬁ%"eg&t&

cutting blades ,until all the desired cuts are nade. Because the first and
second cuts arsition Reygaammie, a rohot paaskafedinsl ewalevisetin el zydlsmﬁngnllmtlbﬂlef rom

t he substrat I R, i.f the. bl ades ar pace qual Iy
at each sawi ﬁogla%g\giéécag% déalg‘gdr e Ig}t%lgﬁt %Plcgés PS¢y C]%e i cb%"’r& bl ades

are spaced diTHeanéirg bladasesd ma@mtaﬁed RedhE Heditdd cubigRpesicad co&l@ﬁﬂa&h/e%f ter
t he substrat% 108 is diced intg.its arts a tgg cover 140 is placed over
the nest 112 'B¥ffedt Hishgyehen teblaness Bﬁr@@ﬂ@‘s vekaisdrangigtedisg ashepasadibaum i s

each 1 ndi vi dlar T e Thn ot ths B vl R obe B M e M B pdEidhe.
The conbi nat irwkeahothhepdss throogtethe baingthielenantil allliBe dadrddnRit0itt mAdac haaes
over d nest fixture. By lifting the covered

| ocat ed t her ebet ye fo
nest 1 xt ur e COPPIGPSEMAIERIT T 9518, the Futingbldrund sppataergleara Ranpbotfand ed t o

drop backy the first saw is raised. Thereafter, the chuck is rotated 90 degrees. After rotation, a

second saw is lowered into a cutting position. For example, a robot moves the second
saw device in the z direction until the blades reach a desired cutting height, which is
generally very close to the substrate. The cutting blades are then rotated at a desired
cutting speed, and coolant and/or lubricant is sprayed on the blades. Thereafter, the
25 chuck is translated so as to pass the substrate through the blades. The chuck may

make one pass and then step in order to make another pass through the cutting blades
until all the desired cuts are made, Because the first and second cuts are orthogonal,
the packages are effectively singulated from the substrate. As should be appreciated,
if the blades are spaced equally at each sawing device, square parts will be produced,

30 and if the blades are spaced differently, rectangular parts will be produced.

[0041] After the substrate 108 is diced into its parts, a top cover 140 is placed over
the nest 112 containing the cut dies of the substrate 108 and the vacuum is turned off.

The top cover 140 typically has contact posts, which hold down each individually
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down to the nest surface (no | onger secured by vacuum) where they are
retained by 5 walls that surround the openings in the nest 112. The

ret ai ner rer hold each cut package by their ﬁﬂg@
preventi n\é\@k’@“i@g Wel ational and rotational notion of t ﬁ%z%tic'k’g%e The
cut packages, which are held. substantially inmobile by the retainer

wal |'s, as wel kepamitd parege. UEtermrbihdteonosfithamp deost B0 thedest 1 Ppandaketutand
the nest 112, now be fu{r_/%her processed (e.g., washing,, .rinsing, drying)

wi thout 10 i nBAFKAEFROGHE HGIRDRETREN foXmY heqvebmdencsh é@@%eBrhﬁ K &Qjessedhr e

hel d subst ant ggq)tp t are
essentially a i&’g%( tﬂéeg‘i’}ﬁ& 19 ghgﬁelfrdtl)@g%algr%om he eg}flﬁ%%égvﬁéﬁ%%ge top
plate 140 is @owmakd mermmmﬁdce(amlbmgm sectadtbbevadasin) gvierihel asndtah i

machi ne. 15 [ 00 % Referrln Fig %Wthe sawi ng device 130 wi |l ‘be
descri bed 7 n Yreithet S‘H@t”&filt opﬂqglg%g\; greglelli 2 el heFotagiss atalls sseurslybgifes a

Totati on for 1a o FRIAEE By dioft B metcBl BBl (10 R8hE sl Btk OV O
to the spi ndlmoti&Bof Heeuspickdge Bt patiisges varich ae heht @ibsiapdaibrisniiéf]e hat
are configur o spati al separate the blades 132 and to ld the 20
cutting b?adg%.‘/%ie Blefwahg: é’g%%%?efb?f&e%gwwfaprwmﬁﬂ gﬁﬂ}a&%fﬁgar@ep
and bl ades 1@13n@_&q1@{91'@%%@'1@9&3@&”5&3%?8@; as ﬁggﬁh Ling (H‘gfngers o ovi de

an axial force along axis 136 there and
bl ades 132 t dyewrhiag. anymamsmnt;a]“s&’dxennbﬂwebmt:mth&@@cl{@eﬁmteamhbmmsmnaa}s,p| ndl e

housi ng 152, whi gh coupl e transfer nechani onf | ed to
provi de noti olﬁmﬁ‘gb e@@ﬁ\ﬁtﬁl&e :{s %él(es lcﬁ%](}.)a"ia% T?)ngjmaig’]yﬁ g’i‘({w dpiades
132 may be usgdemoRe@ERA! @k nesfOre vﬁieﬁ%@to&%ﬁa@qqgﬁseﬁnaﬁ eﬁm@@%%@?&ecj cycle
time. Therefore, a plurality of cutting blades 132 is efer used in
parallel in cﬂxﬁwl%asm@@ﬂﬁds@dpiecmaﬂanm me of the system For exanpl e,

the saw 130 may include two or nore cutting blades 132 positioned side by
side with 30 gaps therebetween corresponding to the desired width of the

si ngul at ed pqomqaefenm £ Fl% ﬂf@éawniﬁg'sdéﬁéeeﬁoeﬂﬂi% &Scribid ﬁfgreatéme%eeﬁﬁ

cases, the nunber of bl ades corresponds to the nunber of” packages
located in t HdcrEavEIDEevEes Lﬁﬂ#n@wlwh@clu@m@np@r éSQb&lllgarSpmdh?ﬂﬁSethaﬂ naten

% nota r oqdr PEsaRARSERS 1Y WRe VR R a5 f v BRRLeHS e 2608 BBBsee
PCT/ US2005/ 0@)%9 132 are attached to the spindle 158 The spindle 158 includes one or more
spacers 160 that are configured to spatially separate the blades 132 and to hold the
20 cufting blades 132 so that they do not slip v.;hen cutting. The spacers 160 and blades
132 are typically locked in place by a locking nut that provide an axial force along the
' axis 136 thereby sandwiching the spacers 160 and blades 132 together. In most cases,
the motor 150 is attached to a spindle housing 152, which may be coupled to a
{ransfer mechanism configured to provide motion to fhe sawing device(s) 130,
25
[0043] Any number of blades 132 may be used. In general, more blades 132 equates
to a decreased cycle time. Therefore, a plurality of cutting blades 132 is preferably
used in parallel in order to decrease the cycle time of the system. For example, the
saw 130 may include two or more cutting blades 132 positioned side by side with
30 gaps therebetween corresponding to the desired width of the singulated packages.
This is sometimes referred to as “pitch.” In some cases, the number of blades 132
corresponds to the number of packages located in the rows or columns on the
substrate 108. For example, in a ten by ten array the saw assembly 130 may include

at least 10 blades 132. This is not a requirement, however, and the number of blades
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132 may vary according to the specific needs of each device, i.e., there
.may be fewer blades 132 than rows of packages or there nmay be nore bl ades

than rows @foRRskasRs. | n the case where there are fewer,Qladgs hed,t han
packages, the system nmay be arranged to make nore than one pass I n order

to conplete the cutting of the substrate 5 108 in the specified direction.
[ 0044] The saviPAdaessyeerordiog tl tho spasifiartedaoSmchylenioz zles thas emylbe f3%ér f or

i | i h,of the bl ades 132, Th | ant
TEbrycant mmy ‘Tes 32 Gl AR ERt n R SR Bt AL p e et o Racciseni y
164 gener al | y i til cagtewhare ters RFawHORIZA SR 1%@%&%&?%@, LS ) e 132.

| SO

The sprays nozzles 168 are fluidly coupled to a f rce via one
or nore hoses @2edd0 auke e Sraniopapesstiberdet ti chmmletettheciitiaglefthe 3dbstlate some

cases, each of e, 4 168 is a separate and di stinct conponent.
I n ot her cgseé?éphgégégé%&ﬁ%?§ﬁ§% 168 are ganged together and integrally

formed as single part. In either case, each of the spray nozzles 168 may be
fluidly 15 COHﬁhed to a central manifold 170 that receives the fluid from
the hoses 176/UHdl The pasking devises 130 adsa inelodeyh spray hoofle atvemblyr ko4 foozphpisg168.

0045] I n one ghpdi C f [ zz|l e 68, i.ncl udes channel
[169 Lonfi gurgd to%ciim F%cgnstfo% p%??f)g{}ﬁg?/ﬂasﬁgsf ?yo%]m‘%%’éiaajﬁf)f P’r]i’&CB‘Pté’&@” f%?,z, so as
to simul t aneowsimple 2@relposito ¥hton THe sﬁraﬁﬂd&ﬂ@@%&%%@%ﬁﬂ&ﬁ fadQBeof the

cutting bl ade and onto, the sides of the cutting bl ade. e spray nozzle
may, for &kanfiray n977eq Lifeios perdculimng tadgddl or Thayprassmonales $68 mratfisdiyr ound

th tti b, - ' iS.in.t h l 169 .[ 0046
The spray noserEedtd SR 14 BhEGnbR iobes [ R P Rt iR e aRAB R
152 so as to Pebbidsel32.| boatre dabe, cuel of 88 sHHY ekt i 88 id DsdpbRicCatd diftthet

bl ades 132. In_sone cases, the ﬁosition of the spray nozzl-e assenbly 164
is fixed rel atYWRONEY- R othep cagddhe yyay nerdles d 68 erregangad tagethve apbintegraly of
the spray nozghgePssSEnak Yak 6 Li ' r ' he bl ades 132. In
the later case, the s%%laéano%flgﬂeéggg’%kggg@g ngﬁ?%t%{é)ég}g% 2(6)é B’eayg’te?g%‘ﬂgd to
t he spindl’e hwupleddo 2 8entyal mami bl Ot thateeqixgis thoflniddrdr ViclsiS076 iduat  al | ows

the position pf ray nozzl enbly 164 tg be adjusted relative to
the blades I Pgsge%%#ugﬁgﬁ%iﬁﬁqWéawzéiﬁsﬂé%zl es 168 can be noved
linearly along line 182 so as to center the nozzles 168 on the bl ades 132

thereby optimizing the fluid 15 WO 2005/082588 PCT/ US2005/ 005340
[0045] In one embodiment, each of the spray nozzles 168 includes a channel 169

configured to at least partially surround the cutting blade 132, 5o as to simultaneously
20 direct flow of a fluid onto the cutting edge of the cutting blade and onto the sides of
the cutting blade. The spray nozzle may, for example, include sides walls and/or

bottom walls that surround the cutting blade when the cutting blade is in the channel
169.

25 [0046] The spray nozzle assembly 164 is generally attached to the spindle housing
152 50 as to precisely locate the nozzles 168 relative to the cutting blades 132. In
some cases, the position of the spray nozzle assembly 164 is fixed relative to the
blades 132, and in other cases the position of the spray nozzle assembly 164 is
adjustable relative to the blades 132, In the later case, the spray nozzle assembly 164

30 may also be aitached to the spindle housing 152 via a fine tune positioning device 180
that allows the position of the spray nozzle assembly 164 to be adjusted relative to the
blades 132. By way of example, the spray nozzles 168 can be moved 1iﬁear1y along

line 182 so as to center the nozzles 168 on the blades 132 thereby optimizing the fluid
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contact with the surfaces of the blade 132 as well as preventing the bl ades
132 from contacting the nozzles 168. [0047] According to a first aspect of

t he invent\jvg%os%sgsgl | ess nest is provided. The 5 pin Ie%%hgsﬁggagnot
u €

i nclude any locator pins extending fromthe surface and thus nest can
be used in a cutting operation without worrying about it interfering with a
saw devi ce anebniiict watlitthe surfacappf g bladled s ab webtagwesventing i hltdes ddE fiory
bl ades. That |s 'bé rem)v{ nqéghe pins, the saw device can be placed inits
desired positBIFHBE HGRPE25 1% ne surface of the substrate, and further the
substrate can be noved through the bl ades 10 wi thout having remmants of the
substrate catching the pins, i.e., the remants slide off rather than
getting st uckl0Bétinbesrrding tpp dirsiradpedh ef tieaneentipnoush lgisgest is pravadeds B hgr e

perspective di.agrans of the.pi,nsless, nest _assenbly 200, .in ccorgdance with
bne. bnbodimerii i P dare 8 Rl B 1o0HD! RS g S alu@SCBUERRS Benoo
'general |y inclddas R RedihobeleheR %ﬁo@%h@ﬁdv@gﬁﬁgtabg&‘h {h@terin® with a
configured to tenporarily mate with the pin hol der plate 202. Fig. 6A shows

the nest 204sagejsarcataad Withont ttiepping habdd bepresngt aebthasdttigdladsB $havie t he

nest 204 nounted n the _pin,haol de | at e, 202, The. pin. hol der. pl at 02 is
D e e A R B R e
therefrom That sirfacelofiehdRiSbtrAaridsfubti@cthé QubdQafelcan Sk ioviedenu B tHea1R1ed 20
and cut parts between various stations. [0049] The pin holder plate 202

i ncl udes & r e€ighcit hyyvisg reraeatoobiba sabsirais wafding Yie pins, | o¢ tregempinis sl

ext endi ng fr%%EQ@%ggﬁ&léisggk}%g{]%@e%%ggan‘(liqﬁe l9(;@%_2204 i ncludes a support

structure 21 rroun angenen . The support structure
25 210 includes a plurality of |ocator holes 214 that coincide with the

| ocator pins 208 aon the pin holder plate 202. When the nest 204 is placed
on the pin hdPetdl fignte g @ arcamyspoptive Gagapwod the pisdewmeshusserally 269gin

engages the r VA : i . p t he
| ocat or pins a%cgrﬁ%gcggmﬁﬁé%%%ﬁb%cﬁgwﬁ%%% gp%éo}}tés ﬂ&ﬁﬁaﬁfc}% @Bg‘\% 1]t% e top
surface 236 cksehibdy D6S pei204lly BR1HARO 2 QIn Mddaydae ROR ahdaalestr2(ditha i208

protrude above jhe {op surface 216 of the nest 04 when_.the nest 204 and
plate 202 ar é‘rowé\s%'eé 1 FEIPOERRY GRatp i %Bmé@ﬂfi%@%qﬁ%%% 318 o8 hpBEstt i on

a substrate 339 s%rét@@ﬁ'&ﬁ?ﬁxeéa%héfd@? el 202184 TES 6B LAl B Rk 204 hRRRLRS

pins. That is, the top portion 222 of the locator pins 208, the portion

t hat ext ends ohéhe pin holder plate 202. The pin holder plate 202 is located within a substrate
loading area while the nest 204 is movable therefrom. That is, the nest 204 is used to

20 transfer the substrate 220 and cut parts between various stations.

{0049] The pin holder plate 202 iﬁcludes a receiving surface 206 and a plurality of
locator pins 208 extending from the receiving surface 206. The nest 204 includes a
support structure 210 that surrounds a grid arrangement 212. The support structure

25 210 1includes a plurality of locator holes 214 that coincide with the locator pins 208 on
the pin holder plate 202. When the nest 204 is placed on the pin holder plate (Fig.

- 6B), the bottom surface of the nest 218 engages the receiving surface 206 of the pin
holder plate 202 and the locator pins 208 pass through the locator holes 214 and
above the top surface 216 of the nest 204.

30
[0050] Because the locator pins 208 protrude above the top surface 216 of the nest
204 when the nest 204 and plate 202 are mated, the locator pins 208 can be used to
properly position a substrate 220 on the nest 204 similarly to nests that include locator

pins. That is, the top portion 222 of the locator pins 208, the portion that extends
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WO 2005/ 082588 PCT/ US2005/ 005340 above the surface 216,. can be pl aced
W thin | ocator holes 224 | ocated on the substrate 220, i.e., the top
portion enyagemsbémsd ocat or holes on the substrate in or on
the substrate vvlth respect to the nest. The nunber of Iog&g::%‘tf]&o?g@k&h

typically var| cCcQ t he desired needs of each system The top
portion 222 mel OV% e&abfd%f’r%6 l?eeﬁa%eé’c‘f"iﬂ@ﬁ dragtor halep 224 igegiediandhe é@éﬁé‘iﬁ

hol es 224 overaZohge. bﬁg@opzigﬁt@ﬁ A erally
has a size and di nensi on thét go’%&g %%?%E%rﬁle% gag%?%seumﬁagﬁgﬁéﬁg @%qun t he
| ocat or hol es theaubstrite vaihosspcat (B2 Aedts Thheumbearef [ tpins typrsally vaned

| h | hi f Al vy, h
Lapered sect SRR t?%@frsaa%nseda@?w@w%%a% i taricatien 404 ey Heslidere. and
di mensi on ef ttﬁ'ﬁérédos%@ﬁ&{ thadlithy c% iy hoﬂegg,gg%(r?xl e Bﬁso d %f éﬁe ]&qapand

support the nest 204 on the pin ate he prn t 202

al so i ncl udes rom&0&rTiredrage 2)26 g;ttneraﬂ;dtasra spresing dadénsidrathatdoinei dsagi@idineistAai n
pil ot |ocator l.es 232 e nest 4. The |Iot | ocat or posts 230 may 15
et ude a1 ap@PQdTSsinan PSubE RO IHEP . qUieciebiie B0 herobue ¥acksl o5 232
over a base  $@§itiba Iefat&élﬁ) Rk h@sk 209Cad, %1 f%?élﬁh&é‘)mt@ 1‘3@@‘5‘1&}1%‘% 5;5 o is
sized and dinensjoned simlarly to the 'ocat 0 o es

prevent shift §efttlﬁé feyanoledna pfrﬂﬁl@nmhmtwemmd@ﬁ whtch(thé sive aﬂﬁtﬁlﬂldﬂiﬁﬁbnt@@ th Id&inyr
vari ed. IrIIOth Llustrated enbodi ment, there are two pilot |ocator posts
230 pl aced at opp05| ng corners of the plate 202. This configuration 20

hel ps naintain the nest in a knowmn x and y position. The pilot |ocator
posts 230 as _well as the locator pins 208 are typically press fit into

voids in the Hi%tklpeder poomerlyréizsend sgproot thhaest 84 oﬁ%plhhmldw§tate’im is
fi d, t | at d rot 'l
Feduce the' movstinfoth 8 202 R85 norhds st B rober Sl dncal Poe 0 REH NS om

posi ti oned wi placedl wiglsih pZl0flocMbERL1as 336 131Rst0A. e RIIBPREAY d
W th respect Iouraest 204, the substrate 206 rests aegl nst th gp@é?§%§d&§§

arrangemeht 2HSudgRdangredpeationsnpsiie helpandathe Pﬂefsiogqjelnhai%%’adver\aﬂuaw

accommodat e tg@t&gﬁm subst ate 2 t he
pacl cages 221 of 't he s gttzlra%atte}%ofg arelgjt%bla% Pl %}Stsfzﬁglaﬁgﬁ’EE%%OWt hin the
openi ngs 234 @filery tchidy pioelocA6r Inales §o @b PRty BERbEARen) ThERRILbEASES,

t he nest open gs 234 have a foo{yprlnt which is of substantially the sanme
shape as the Q&Q FaLQI dosts 3may bepwidely vasisr. & thedPestatrgenigdiment, heravrd iy

LobStr at o 2o LAl DAt ISP IARG & pbPEnEHIRGE of e ARE SRYC T nte R a0 | "

subStrate 22 Each openi ng
20 helps mamtam the nest in a known X and ¥y position. The pilot locator posts 230 as

well as the locator pins 208 are typically press fit into voids in the plate 202,

[0052] Referring to the nest 204, the nest 204 is configured, or otherwise arranged, to
tranglationally and rotationally reduce the movement of the substrate 220 and

25  packages cut therefrom positioned within nest 204.  When a substrate 220 is properly
positioned with respect to nest 204, the substrate 206 rests against the grid
arrangement 212. The grid arrangement 212 defines openings 234, which
accommodate the packages 221 cut from the substrate 220, That is, the packages 221
of the substrate 220 are at least partially placed within the openings 234 after they are

30 cut from the substrate 220, In most cases, the nest openings 234 have a footprint,
which is of substantially the same shape as the packages 221. The number of
openings 234 may be widely varied, but generally correspond to the number of

packages located on the substrate 220. Each opening effectively “holds” one package.
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17 WD 2005/ 082588 PCT/ US2005/ 005340 [0053] To el aborate, the nest openings
234 are fornmed through the thickness of nest 204. The size of each nest

openi ng 2 i, S, <0 sioned to be slightly snmaller than t i i of
t he packaggogof%t%%g%gr event the package 221 fromfalling ?ﬁ%‘ﬁg&ﬁs%ﬁ%ﬁﬁmst

cases, each-nest opening 234 is surrounded by retainer walls (not shown),
whi ch 5 are dqo8fsjsksclabommpteurcstapenngs 384 aredonneRbraighshe Wathnesselanest

o 16 over |y st rgiessperyne bR sim B gibe Mt ey AR e
retainer val lgbonbiglt ukBsotdansl & bk BgdaLad orgls SIBNTRRLOL  he

i ndi vi dual package ce the substrate 220 is aligned with
the nest 204,mastcass)edchatstsipeming 28hys sumeundeiby wiawguralsthet shapsd.rehieh 220

to the nest 204 jn order to intain.ts oper osition relative to the
nest 204, SThaeaiBpsedionyep PULIEAT AL OfnEoaes ol AP S BACy o
transfer. Th arEEé’ rcah%srtgml’{@ﬂg‘éﬁﬁﬁbetéﬁh@ﬁ%t 2%@'4&!}1'11@ oR88Vihk ABQGpeAink N84,

vacuum r et ai rie ate and the vacuumis turned on thereby securing the
substrate 220elhatenitacdgas riamethwitkin rétaner swadrto fmyit thertrapxlaiphad apdedtaienad pad

i ncluding locator pin qr .hoJ es for engagi ng correspondi ng pins and hol es
in the nest %@V%Tﬂenﬁﬁzf@dﬁ@f@%@?a&%? ad also typically includes a mating
surface for engaging the substrate, i.e., the nmating surface is pressed
agai nst the substrate to hold the substrate against the nest. 20 [ 0055]
Anot her aspedf084] Ohe thavertia2206s aligmdivwith the ngeisiOgna opves (hashpwn) By

directing fluid er the, cuttin l.ades of awi _ng..devi.ce. .Th id flow
acts to cool b(eﬁjéegé %F&B’se,theé@fﬂ?ﬁgﬁ% 2?(9%?21“1 %P?Uczg eorg%etﬁ]ngaomtgg 1;{505 P g%’#l itate
the cutting YRERETelafifetd thehest 204 0Whalseeraglys IdcRe€ hWe@nhpasstRodldatiag from
the bl ades and the substrate. As should be appreciated, unwanted

bypr oduct s suchsteate hrersferaithegogeris remeves whandhe nesp 26¢ ipposifigncdom Bt es are

produced during the cutti r.cess. . Mor articul al .

descri bed her' %ur&rr%tm&lgﬁ?]:a%uq%ggﬁ? Baqu%lg\%'él%{@%én% 5W}Jr 5t Léﬁxgég&]% ﬁ%%/f/ﬁﬁe 220
char act enkst itg$ vabuurh BBudl. UTik @Fetimdy fhexbndtsschde apal odvdng trvato pins
problenms with current nozzle desig_ns that often fail to adequately cool,

clean, and | wsholestier eigagivgderesondng mnsasisholagn tpset /gl thy spastte.
Crbod rent oft S AT LSy ePeen RS B e A A RARE "

pi pe menber JFiAirwrAcHizitacdrydiest tiklshbsifite toohgld thesdbetratd bgainst themestgur ed
to distribute fluid to the nozzl e nenber 314, and the nozzle nenber 314 is
configured

20 [0055] Another aspect of the invention relates to the design of a nozzle for directing
fluid over the cutting blades of a sawing device. The fluid flow acts to cool the
bladeé, as well as to lubricate them so as to facilitate the cutting process. The fluid
flow also acts to clean particulates from the blades and the substrate. As should be
appreciated,. unwanted byproducts such as heat and a substantial quantity of

25  particulates are produced during the cutting process. More particularly, the nozzles
described herein are configured to improve the flow rate and flow characteristics of
the fluid around the blades so as to overcome the problems with current nozzle

designs that often fail to adequately cool, clean, and lubricate the sides of the blades.

30 [0056] Fig. 7 is a perspective view diagram of a nozzle assembly 310, in accordance
with one embodiment of the present invention. The nozzle assembly 310 includes a
pipe member 312 and a nozzle member 314. The pipe member 312 is configured to
distribute fluid to the nozzle member 314, and the nozzle member 314 is configured

to direct the fluid at each of the cufting blades. The nozzle member 314 includes a
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to direct the fluid at each of the cutti ng bl ades. The nozzl e nenber 314
dncludes a 18 WD 2005/ 082588 PCT/ US2005/ 005340 plurality of nozzles 315,

each of whmahadossszasschannel 316 forned therein. The charpﬁt
fluidly coupled to the p| pe menber 312 and sized and di nens{lgsr%g%ﬁ%g%ﬁ

receive a cuttijn i.n rat.ion, the channels 316 receive the
fluid from t H)ém& ‘é%glélga gr?&"%}]‘ékt]?qs&ﬁhémﬁﬂéw fermedihergivg The cutting
Pt i hlhﬁéz'zf%a‘%%%b%ﬁawﬂﬁd" ol b e Sipt Bbet I8 MG AP et ol
forced out thrtotaghive keutingibeles DBtHhgfoperatidn i the cmhlstzﬁétrélﬁtmﬁé Fiesd Bdh and

onto a cutting bl.ade dis ed |J g Mnel 316. [0057] Figs. 8A and 8B
are isometric WP%P’&@E’\#E@S ‘fr(gitﬁ it ‘}*‘d agyung the eythas bhdas Jbaryha17
enpl oyi ng the RAZElE-ASS A i QiRimEhber 31 2l el g r%g-ﬁgxty{?%ﬁgag [

includes one or nore cutting bla are separa
and affixed twothe npgalatienpes pi4) dheefI@AGs foTbeel owo Hzbeglags eiinels3G, fonhédh can

be attached to i ndl Si 322 of t e _dicing assenbly 317, is
posi tioned to ?glcﬁ@ee fﬁﬁggg a’f“ﬂgn Fﬂ%@@?s%m the Cban%lel BE.cutti ng
bl ades 318 are placed partially within the channel s 15 316 of the nozzles

315. When the cutting blades 318 are rotating, fluid is forced through the
pi pe nmenber 3[805ZhHigsiA end 8Bgre isbmetrivand elds vades, ofspediivehg oz beicid 5.

Because e h zzI S 31 part I u s the bl ade 318 when t he
bl ades a?ggeﬁ%ﬁ' :ﬂg 2 e3Pz efaﬁi??!‘ﬁ’ff é{(?%ﬁﬁgd’] al BheicHs a5semdy ddge of
t he bl ade 318inchdes ¥ dr rﬁ&e@httin@%éde@?;lp@fﬂal 28 58p %t@@bg' gﬁ%ﬁ) 1t e{?ﬁ?é?ie

318. In this manner, nore fluid 20 contacts the ade an W
convent i onal Woetaag smrille 3285 Tihe eorre rspombisedll 0, whidhi cag tefattabieedtbades 318,

[0058]  Rof er r s AAIRAR 20 BRGL G AR TRl . G oL Srocieribobe
assenbly 310 cudfmgblhdesag e, tetea@ﬂtmﬁeghd?m F@ér@'phaceﬁaﬁfﬁﬁ%&tlﬁ%l fHe%Ha m?eﬁ ?“d
e (0] nber SO as OoT1orm

9B, the nozzlilérr%rrber 14 is_attac f
the nozzIl ¥ as IﬂFW@E’S% cpdhorpytbeg bdes 3 ifciretesting fluid Btfo®2d at one

of its ends t et

openi ng 328 %%%E%%dge%ﬁlﬁﬁg§%$%gion@% éi?t%g CL “ﬂ%zozfq}é ﬁ%zr?ieérg'tlgi4 i's

attached to tBeeapiepecheftienoddas Hits ;tda&algmnbﬂgds&ﬁgbiaﬁe@@%féﬁtﬁé Blai®@nber
is sized and di nensi oned

314 may i ncl receiving end 330 that
or pl acenent I BF agtact 74:%: ]
f | %q%af%nﬁﬁt g‘@n&itﬂéﬁ iﬁgf%géss forsedalong hade themegr n§thettiedaidszh
,well as at least a portion of the sides of the blade 318, In this manner, more fluid
20 . contacts the blades 318 than with conventional nozzles. This results in improved

cooling of the blades 318, as well as better removal of particulate matter and better

lubrication.

[0058] Referring to Figs. 9A-91 a particular embodiment of the nozzle assembly 310
25 will now be described in detail. As shown in Figs. 9A and 9B, the nozzle member
314 is attached to the pipe member 312 so as to form the nozzle assembly 310. The
pipe member 312 includes an inlet 324 at one of its ends and a fluid passage 326
extending from the inlet 324 to an opening 328 in the side of the pipe member 312.
The nozzle member 314 is attached to the pipe member 312 at the opening 328, The
30 nozzle member 314 may include a fluid receiving end 330 that is sized and
dimensioned for placement within the opening 328. Once in the opening, the nozzle
member 314 is fixed and sealed to the pipe member 312 to form a single integrated
unit. During operation, the inlet 324 is connected to a fluid source, and a fluid is

forced through the fluid passage 326 and through the fluid receiving end 330 of the
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menber 314 is fixed and sealed to the pipe nenber 312 to forma single
integrated wunit. During operation, the inlet 324 is connected to a fluid

sour ce, ar\go%(j mlé!z%sl s forced through the fluid passage Pgég%%gﬁs(@gggugh

the fluid recerving end 330 of the 19 WO 2005/ 082588 PCT/

nozzl e nmenber 314 so as to force fluid out each of the channels 316 in the
nozzles 315. ndﬂi&ﬁﬁi:mffdﬂeﬁ ldopzis o b Bnid3hd cackhdfthe tlsanahiedn 6 as the eizalgh e

el ongated ne can be 5 fabricated froma stainless steel, but the

i nvention co ]éml ates the construction of nozzle nenbers 314 made of any
material conpatible with the pipe nenber 312 and capable of w thstanding
the dicing environment. By way of exanple, other netals or plastics may be
used instead P58 Bhohest membdk: 314y whidioid ishewt s & singlel addéngabeel membénpcarkiis

and pi pe 312 of net such_ as_ stainl.ess steel, the channels 316
can to simply ’éc%?iffferf’ﬁ’r%ﬁ@ﬁ?eﬁﬁéte%éw Be 11%"%“%%‘%5@“@?@ MEHPISRECHRK end

330 can si ”plﬁlonFe {%ﬂgglﬁﬂfﬁ@%ﬁghgﬁla%l ) ﬁfb[l@%?tmﬂﬁ@ 13% ntlfglgoé_l gtllzg'élﬁdice

bet ween the nozz I pe nmenbe 0060]
i Ilustrate vatapabls of wéthstandinghie diche emeirbemne®] Byswapns! tomglgl dhor mdssot s

hhs | f1ui o HEUSAGEYTRe ek It o8 SEHUFSIHEb§ FoMEnH B ol TR b pe
menber 312 '5314%8 @392‘ aﬂa‘?ﬁzﬁe g&%ta bt b ﬁsﬁn%s kihat 1ieh@amidies repher 312

can be fluidly cou source. The end opposite the inlet is
capped origot rmmp/lyslm cbit dinrkzegh th‘EHa@dylocﬁ ithee ndzhb\/ﬁmgandihg begtk ek33Q QﬁndSHpab’éEge

326 theref dt t.th t 20 328 in the si
Uhe pi pe. manbEPosS) (iemipec) G of gt on thutai s tonpene o pE I Ces

t he opening 338 ﬁggﬂ@mgmplanar surface so as to forn1a receiving surface
for the nozzle nenber 314 when the end nozzle nenber 314 is inserted into
the opening 328 in the pipe nenber 312 25 [0061] Figs. 9F-91 illustrate

. . t

orther det ai 1000038 CEETUE HIRERE vatats FerR bt hPubnper o Sp RS | "

nozzl es 3%5 tiadpepdtRndamaetr deget ek 115@ﬂ1€m9f3r 31eis M‘Zéd&ﬁ iPe thht?h&hdaes a

bl ade rece|V|n8 portion 352 and a f|UId assg&e portion 354. The bl ade
pa

recei vi ng porfigi SSB%QﬂG&MG@FngthWThW&ﬁheWBG . 32#104 the pipe mraresdd2 For t i on

354 1 nol udes, Apkie oral 9Ly 50 0RSILNG. B Sk 372 thRbe HhlFbaufilsh from

fluid source. The end opposﬂe the iniet is capped or otherwise blocked. The fluid
flowing through the fluid passage 326 therefore is forced to exit through the opening
20 328 in the side of the pipe member 312. The side portion of the pipe member 312 that
includes the opening 328 forms a planar surface so as to form a recéiving surface for
the nozzle member 314 when the end nozzle member 314 is inserted into the opening

328 in the pipe member 312,

25 [0061] Figs. 9F-91 illustrate various views of the nozzl‘e member 314 so as to explain
its operation in further detail. The nozzle member 314 includes a plurality of integral
nozzles 315 that are ganged together. Each of the nozzles 315 includes a blade
receiving portion 352 and a fluid passage portion 354. The blade receiving portion
352 includes the channels 316, The fluid passage portion 354 includes a through hole,

30  opening or slot 355 that directs fluid from the pipe member 312 to the channels 316 of
the blade receiving portion 352, The slots 355 generally include an inlet 356 for
receiving the fluid from the pipe 312 and an outlet 358 for distributing the fluid to the
channels 316 of the blade receiving portion 352, Although not shown, in some cases,

a cavity or reservoir may be disposed in front of all the inlets 356 between the inlets
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t he bl ade receiving portion 352. The slots 355 generally include an inlet
.356 for receiving the fluid fromthe pipe 312 and an outlet 358 for

di stri butiwe doeyshisdi d to the channels 316 of the bl ade %‘?ﬁ%‘zf{d%gssg@”i on
352. Al though not shown, in some cases, a cavity or reservolr

di sposed in front of all the inlets 356 between the inlets 20 V\D

2005/ 082588 PG4 wiSPMO HiRGH3AREr 33560 Aelp diket PidpQuatthis 134 2hicaghehdh dithect
and equalize th t hrough each of the slots 355. In_ sone cases, the
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sectional are | T
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i'ncreased andnezréaséfos shomt &ngzb e@herallvols ulveflef rftk w bk inordaseddimgitthédeftred to

t he bl ades, As shoul d be ted nore fluid typically increases both
cool ing amd | &5FEEXRIIES 0 é%ﬁﬁgtl"g’éadhﬁﬂb‘ét ed énibgdladent oF paaudd b aprresiatedut t i ng

area. [0062] HBg hamarldlyInGesks bbg c%loﬂﬂg cflﬁeﬁglggz{t{& A8 ?s'oﬁﬁlp%%m%&gr each

si zed and shaped 10 to accommodate a se

speci fi cal | y, megohls¢hanthelcuBg ardvas a wi dt h 362 suffi CI ent to enclose a
bl ade 318 within, and a depth 364 sufficient to direct fluid along the
sides of the blade 318. The fluid is therefore not only directed at the

edge of the CMUEZ]”%J%I@Q&‘CI?B‘I(S & ®0 b?édetr&%ﬁhggﬁw ﬁr% 35@%{@4&1%95{3253 W& LY?&?Q& at e

even further, the channels of the bl ade rec
by sever all welblascasmpdate adépagats p@l@ng/é)ﬂdds 33680 Mure specl(ﬁliaﬂlglmaﬁﬁlchaﬁﬁ% 1dhe

Thus hol pi ng S Srar et st o RSt KO B Ragre o donst S0k sEdeicnhe.
fluid in grealiget @At tﬁ\é tibed b¥aNE Hiatdb Agg biraday t1b tHereBfStht oﬁ%)pdl}e:cted azlallt uid

that would normal ly be flected away from the bl ade using convention
nozzl es i s ndle pdgtiafdls @ﬂtmg/bl@dq biet aiscaatéhe Adeprafabebladol Torelabbratd med can

t herefore be S bl ade. The,sh of. t he, si de

bt om el 15 T8 chihrcls Sihd PRt Eine R ud T8 ot Rt 5a et o or
they may ibe dheladightiderw:3l8B50and b ablym WwAIRSE. mﬁ%lﬁwm oV&‘iﬁrbo@doﬁﬁ%n the
side walls are substantially parallel with the blade. 25

Furt her mor e, R&rcseahigurcd taswrennd theblade dns Inemlgﬂ@zfmc@éh&wmamé tksqocanmg a

di stance 366b rg f [Lespo n st ance between
bl ades 915, Ty hes KRR BRI O Ao ST RIS SR b B HHES ABEL W g
portion 352 dfluitl hieat menid eorALH beryflbcied bml@y foml tRPBRJOLsihaREARGISRAL | ON tO
keep the nozzle 315 from.interferi nqb
nozzles 1s now redirected over the blade. A greater volume of fluid can therefore be
20 used to flush the blade. The shape of the side walls and bottom walls may be widely
varied. The may be rounded, stepped, angled or they may be straight or substantially

planar (as shown). When planar, the side walls are substantially parallel with the
blade.

25 [0063] Furthermore, the channels 316 and therefore the nozzles 315 are spaced a
distance 366 apart from each other, corresponding to the distance between blades 3 18,
or the width of a package. Further still, the blade receiving portion 352 of the nozzle
315 may include a sloped or tapered section to keep the nozzle 315 from interfering
with portions of the dicing assembly. For example, an angle 368 may cut out from a

30 front top portion of the nozzle 314 so as to keep the nozzle 314 from impinging upon

the spacer 311 of the dicing assembly.

[0064] It should be noted that the embodiment shown in Fig. 9 is not a limitation and

that it may vary according to the specific needs of each cutting operation. By way of
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with portions of the dicing assenbly. For exanple, an angle 368 may cut out
froma 30 front top portion of the nozzle 314 so as to keep the nozzle 314

from i npi Wb%o#@%ghs t he spacer 311 of the dicing assemlﬂcg&?zﬁ%ﬂo %}g

shoul d be noted that the enbodi ment shown in Fig. 9 is not 2tPon and
that it may vary according to the specific needs of each cutting operation.

By way of  21e3h2008/s884%88%s REkayS20RE A0SR0 miex@IR Bottdnd walng tigases, it

may be desirable to elimnate the bottomwall of the channel thereby

form ng a cut chaunekthereby fomdng a ceteriaeher thin 8 chansak vBRS, osveyel, ishadigvedto not

work as well as a nozzle, havin tt 5 [0065] Fig. 10 illustrates

further detail'¥ %?r?{tai‘?éN%]oafﬂ%Ozglfiaig%ggggort%ﬁ43[%1.1' As descri bed above,

cutting blades 318 are placed within the channels 316 so that the nozzle
urrounds the cutting blade 318. Fluid is then directed

314 partially s ( _ | C
t hrough t He c?ﬂ&ﬁﬁbFlg-éﬁlaﬂmﬁdt%rﬁﬂ@@' taglg of hegqoprladésd 3 spergtahn Andessribied 318

oFoduced. * Theltv e Bty g RF Blackd pRENSHE LRLRRO BV MG UShEABIET 1D
gener at ed heapargalthy Ratdinds iRt @ mat blede 3 1SOMAltiles adgetirccrd dudgle sheafhahie

bl ade 318. [0066] In order to nore effectively direct fluid onto the blade
318, the nozz}¥ gudontg thearfinglade3 Ko Vikae thaadndidpins 198t & HsHaKP "Ohe

bl ade 318 whi ' ' t he.: ' i.al ' 3 di ci ng
process. For M FOGBRG R BGHR 10RICLE TRORSL BN Bl T
cl ear ance10374blaéé Be% it henowrzdie tikldenantedipac &id Sificuldisinsattep fiovethicsdgbe
nozzl e 314 from touchi ng the spacer 311, and also allows space for fluid
to fl ow out oﬁnQﬁi@esﬂféh%Ekad%ibéj’ont o the blade 318. Sinmilarly, the nozzle
314 is designed with a clearance 376 so as to prevent it from scraping
agai nst substrate 378 20 during dicing. The cl earance 376 and/or the width
of the nozzl e[(0885] Bl sdekanorchélectivety dre@ Thiid vmn thobihde 8 i SighanyzAlod bt isng

ins 382 that are conmonly used to cate .the sybsirates 338 .durin
Gi cing. [00679Rgyredssp tﬁmﬁtﬁsfilﬁvé@%%ﬁaéowr{@»nér%%‘a@%iw W%ﬁf i #%. 10, in
which it Gan DeiRes at%a%?oxés)‘i(&g%ﬁE'PthE%&"i‘ﬁgﬁ&%cé&sﬂ%o?ﬁ%taﬁ&&‘fh@'&@i@@6@%‘“ her

design constralnt a e when a " conventional nest iI's used rather
than the pi n-degsiedests tegbw beltambow 874 Bpweed thealozyle 31dsint spadeodat.i hlgispi ns

252 e SLienBlanst e tates o e oogal o5 ERGS issIaNeR 1P
to flow out of the channel 316 onto the blade 318. Similarly, the nozzle 314 is
designed with a clearance 376 so as to prevent it from scraping against substrate 378
20  during dicing. The clearance 376 and/or the width of the nozzle 315 also keep the
nozzle 315 from contacting any locating pins 382 that are commonly used to locate

the substrates 338 during dicing.

[0067] Fig. 11 illustrates a view orthogonal to that of Fig. 10, in which it can be seen
25  that the lcscating pins 382 provide yet another design constraint as for example when a
conventional nest is used rather than the pin-less nest described above. Specifically,
as the locating pins 382 are often placed between blades 318, the nozzles 314 are
designed with cutouts 332 that prevent contact with the pins 382 during dicing (cut
outs 332 can be seen in Fig. 91).
30
[0068] Another aspect of the invention involves the composition of the fluid used
during dicing. As described above, a fluid is pumped through the pipe 312 and
channels 316 of anozzle 314, so as to cool, clean, and lubricate the blade 318, This
fluid can simply be water. However, the presence of certain additional compounds
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outs 332 can be seen in Fig. 91). 30 [0068] Another aspect of the invention
.invol ves the conposition of the fluid used during dicing. As described

above, a fiwg thoi/ss2pignped t hrough the pipe 312 and chann 1. nhozzl e
314, so as to cool, clean, and lubricate the bl ade 318. ?@é{%ﬁ&sﬁip‘?@%an

sinply be water. However, the presence of certain additional conpounds 22
WD 2005/ 082588¢PET#IBR00HE Go8Btipropatiss dfdhefitidn dhus ke desiiedcqtapsatses of
the fluid. Th t.he invention cont | ates, the addition of any conpounds
that act to en daaﬁjg@@ﬁ’g 4B SPTRGH SJ@E}%E CRlpncg eﬁ?&hmgdubla@@nge%vm
capabi lities @frtichuiedetDesl dapatsliiGé e fluiPliseR%R AR, A fion'opown
soap or ot herpcl eani ng sol ut?on‘s’} acts uto sierrproveI?gDorﬁﬁ%%{%ggkhglr%%gg{tﬁoﬂg@and 5
cl eani ng abi | Keowa sesp arleghet cleading Fhkatiankdicts torimpfoveltoth thertlictiop aad t hose

manuf act ur gd M rachemlM or rol al acts to inprove |ubrication.
The i nvent?oncgglﬂaig 3?1@?83 %%{h? gr"ﬁ%a Ztt?sadghﬂ’é’n g_g'i‘bﬂ%ﬁtséf“’bt HelsescaRHr IS her

conmpounds t haby Miglichym®fer CRienef 11kesctoo b H6ri@siohO ThARLUE.S he di cing
process. 10 [0069] Anot her aspect of the invention iInvolves finely

posi ti oni ng t Asredpregpnisaipatessthe pddition vbthess andewny wtiter ngmpbatiashat Fhodifinthy  be
done to bettef. [ n | es_and.thus the fluid streamon the bl ades
so that the f 18?%%%%%&@ Sgc%iégcf Wpr%ﬂl]\?gfcé%g?@cﬁsﬁch of the blades. 15
[0070] Figs. 12A-C are a diagrans of a nozzle adjustnment assenbly 400, in
accordance with one enbodi ment of the present invention. Figs. 12A and 12B
are diff ¥ ent0CPYr Speiber appectiof it iovendionarvndvis| folyrpostiicningiihe spraymbzalss enbl y

400 while Fi : ] . e erspectiv i.ew show,ng the s t hat
make up the n%lza%lﬂ%gj gl jcg%n%ﬁ%&%g'sgg%b %)befd&ne%éet [ Y44s S%j%ﬁ%gﬁ%%fag%%enbl y
400 i s confi gthe éidid oredfh @dihodtadeheo pastit fan Bimdb eqeAlakNeZa e cABTTRE ¥
relative to tt]e cutting blades. The adjustnent is typically perforned
before a cut t?# Ssequence (set-up). [0071] The nozzl e adjustnent assenbly
400 includes a spindle bracket 402. Al though not shown, the spindle
bracket 402 is typically attached to the spindle 25 assenbly as for exanple
t he spi ndlse MO0 MGgad2deCateddiatdnsofaawirg adRpingt adBablEMOh e bracket
402 is configured to set the coarse position of the SIE)_ray nozzl e assenbly
rel ative to ?dﬁgor RO yregielodiment of the present invention. Figs. 12A and 12B are

different perspective views of an assembled nozzle adjustment assembly 400 while

Fig. 12C is an exploded perspective view showing the parts that make up the nozzle

adjustiment assembly 400. The nozzle adjustment assembly 400 is configured to

20 adjust the position of the spray nozzle assembly relative to the cutting blades. The

adjustment is typically performed before a cutting sequence (set-up).

[6071] The nozzle adjustment assembly 400 includes a spindle bracket 402.
Although not shown, the spindle bracket 402 is typically attached to the spindle

25 assembly as for example the spindle housing associated with a sawing device. The
spindle bracket 402 is configured to set the coarse position of the spray nozzle

assembly relative to the cutting blades.

{0072] The nozzle adjustment assembly 400 also includes a nozzle bracket 404 for

30 supporiing a spray nozzle assembly as for example the assembly shown in Fig. 7. The
nozzle bracket 404 is configured to pass a fluid (coolant and/or Jubricant) between an
inlet and an outlet. The inlet generally includes an inlet coupling 406 for receiving a
hose from a fluid source and an outlet coupling 408 for receiving the end of the nozzle

adjustment assembly. Both the inlet and the outlet couplings 406 and 408 are
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[0072] The nozzl e adjustnent assenbly 400 al so includes a nozzl e bracket
404 for 30 supporting a spray nozzle assenbly as for exanple the assenbly

shown in Eigd...{ nozzl e bracket 404 is configured t L pi.d
\'vg 20 ra/qsg%ﬁ. %cﬂﬁ%&%ﬂn-’}ép

(cool ant and/©o ricant) between an inlet and an outl et” I ni
generally includes an inlet coupling 406 for receiving a hose froma fluid

source and ang@ithb@to £0MPLMIIFA80f Phe Bﬁl%ﬁét\ﬂoﬂ? 44 D encpitbs Qi Badd@Fezd 12
adj ust mrent assenbly. Both the 1nlet and the outlet couplings 406 and 408

are 23 WO 200800855 88cRCTHASEBONTOBEA passage abhedonbgured imékent theoidyid410.
The bracket bgdy 410 .includ id 12 f the inlet to th
ot ot ke PR DuAOGLHRIE, Pk DR BR0 R i b T e o e

inlet to the Qc%ﬁclnﬁiglto'fﬁ@sp%cﬁ@lsﬁ%k&%l 410 al so provides a structure for
attaching to the spindle bracket 402. 5 [0073] In one enbodi nent, the

nozzl e bracket 404 and nore particularly the bracket body 410 is novably
coupled to th i ndl e bracket 402 so that -t r nozzl e osition .
o't ive Lo t TR B AR s G P R LR R R R PR bl et
cases, the neg®sl €10k asdabl RBYE tiel dpRRAE bidcke 482 sy Eddt ehd iRl e
bracket 402. The nozzle loyécrgglcj:ket 404§pcan be nmade to nove S}aib?%)ﬁﬂaja single

axi s or nul tipesiticaieativede thexahipigehlade prsitivorcendeingblasiudel Inapogeascs,
configured to I ve, al ) i S.Qr i . i Qur ve
o ong o axi S0SYARE K AR sl By o oo oRORGHY s a8
confi guredh t obaeltedt04 3BOYE mabBEtomoye alddg 2 sﬂ‘?léaxié& QR4 ati. Fheexample,
illustrated enbodi nent, the nozzle bracket 404 and nore particularly the

bracket body Beoozge beskeigidanet be eqiigsrakle ondy movy alons g asipopdeiacket
402. The di ' tiOn. | : - i
e d r&%ﬁgg{kd?é _%&@%3&%%”;&%&%@@ al t}&{éra{aﬂsgqxg?'aﬁd%? &SR ©

and cutting bla M ng ionInthrs
direction, thendiguey toecztcabassdetl vy asdp axe nore precisely placed relative
to the cutting edge of the cutting blades. That is, the 20 spray nozzle

assenbly can be linearly noved so as to properly place the spray nozzl es

as close @s p@ﬁ?ﬁb%l,etht& E}lh{sﬂ'ﬁteﬁ %H{b%ﬁlrﬁﬂg,fthggﬂgﬂg Bra91f<ett4|@§ aﬁH%%rggaﬁgﬁgﬁz

[ 0075] To el abor e nozzl'e brac I's novably coup
spi ndl e br ackiat brad@2t hady 4d 0fis omifigmne! torteanslasd ictativersc tha spmidi AlirdckefH82f | ne

tune transl ation nechani.sm 25 414 is configured to convert rotary notion
Lo i near ot TSGR AF B4 17 PaF Lo b EHS Ehk SRS PP HAEAIE | 1 avel

housing 416, @n adj st TRAINAHE LAgs1ch ANFHis@ilbih, the spray nozzle assembly can
be more precisely placed relative to the cutting edge of the cutting blades. That is, the
20 spray nozzle assembly can be linearly moved so as to properly place the spray nozzles

as close as possible to the centerlines of each of the cuiting blades.

[0075] To elaborate, the nozzle bracket 404 is movably coupled to the spindle bracket
402 via a fine tune translation mechanism 414. The fine tune translation mechanism
25 414 is configured to convert rotary motion to linear motion. The fine tune translation
mechanism 414 includes a travel housing 416, an adjustment housing 418 and a fine
tune knob 420. The travel housing 416 is slidably coupled to the spindle bracket 402.
This may be accomplished via a travel groove 422 located on the travel housing 416
and a slider 424 located on the spindle bracket 402. The travel groove 422 mates with
30 slhider 424 in order to produce the sliding motion. The slider 424 and groove 422 are
typically designed in such a way as to keep the travel housing 416 retained to the
spindle bracket 4062, For example, the slider 424 and travel groove 422 may include
tapered or sloped portions to slidably retain the travel housing 416 to the spindle
bracket 402.
24



tune knob 420. The travel housing 416 is slidably coupled to the spindle
.bracket 402. This may be acconplished via a travel groove 422 |ocated on

the travel wepusimgs#l6 and a slider 424 |ocated on the 'Tri%{ ragket
402. The travel gr?)ove 422 mates with 30 slider 424 in or%?e# 2@"%9%35% t he

sliding notion. The slider 424 and groove 422 are typically designed in
such a way as to keep the travel housing 416 retained to the spindle
groove 422 may include

bracket 402. E nple, the, slj ger 424 and travel ’
tapered or sl Jﬁ@ﬁéﬁ'ﬁwﬁkhw&m&‘%l aplydasén attachment siragrale 436 e whichsbe to t he
spindie  brackpl, @8z ahoil 20RR(E SRR, REL: URe RO ORB3AR 40k 0281, INE,

travel housing 416 1nc an.attachment are 0 “whi
nozzl e bracketheldvel howtingeltedith bie onmbreaas®s, orttbéts 102 2TEe hs2tkahcldd40i s

att ached tg t he trayel gPou i ng 4%}3 wi th one or nore screws or bolts 428.
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and thus the spindle SCrews can ened
so as to al | oscreive cambka loestied ckes todibwt thesibokgle braekettd0Mao kidd fetative k@)
housi ng 416 vi a the t he desjred height is found, the screws

| ot 430. . !
428 can be t gkt H%ngélﬁﬁ}%f‘%?&ﬁa%ﬂ'so’?@t flesired hephy s foumeh thejcrew st

housi ng 418 i§arﬁ56ﬁ§lh@&bdtt81ﬁdﬁ?ca§i%ﬁqlﬂe%1§r?‘Cket 402 via one or nore screws
or bolts 432. The adjustnment housing is configured to rotatably

support the fine tube knob 420. That is, the fine tune knob 420 is
configured to r.el ati to t .adj ust pent housing 418. The rotation
i s provided b{/dog%f ffﬁg a{lzaﬁt@%ﬁﬁwng JA@GS @#ﬁg@eql Heihg gadle brpglet 4034iaongor s
inserted in amoapeRtRdodsifitsian2! Tee adiy Mg icMERbusiHOMTI 199 Afi‘@x RS BAy 434
includes a collar 438 that is tra g‘?&‘ in a vudsﬁr%ozgetlme%% edrrgﬁrr(l)tl nglﬁpl ate
440 and the agljppsttribhingdibsiknep 428, Tiids, dul fimr tud8Bnoted 2(t micosfiglred torddie 420

position rel atj -adj ust ment Sl 8 (ther tin | at nd

B ust ment - nothi s S gl G 40R Bk 10 ThC ke s Plp i i Sl F b The
shaft 434120 &tGthai nehdeessiafitduansdasiRerdd mﬂ%@m@? 4355 %dadgdé% AS
threadably coupled to a threaded receptacle 444 wthin the t ave? housi ng

416. Wien' t heldusiig 41dnd hersbaft 43biriclnden aoldat 438 thes ivtigmgddn o vosbisweal & or
R I T T R T TR
: knob 420 position relative to the adjustment housing 418 (the mounting plate and
adjustment housing serve as y direction abutment stops to the shaft). The shaft 434
20 also includes a threaded portion 442 at its end that is threadably coupled to a threaded
receptacle 444 within the travel housing 416. When the fine tune knob 420 is rotated,
the engaged threads pull or push the travel housing 416 along the groove/slider
interface. That is, the threaded portion 442 travels into or out of threaded receptacle
44 (depending on the direction of knob rotation) thereby causing linear métion of the
25 travel housing 416. Because the nozzle bracket 404 is attached to the travel housing

416, it to moves linearly along the y axis.

[0078] The nozzle bracket 404 may include an angle adjustment elbow 450. The
angle adjustment elbow 450 is configured to rotate about the y axis so that the éngle
30 of'the spray nozzle assembly can be adjusted. This may be needed for deep cuts. The
angle adjustment elbow 450 is fluidly and rotatably coupled to the bracket body 410
via an adjustable fitting 452 and typically includes a passage that extends to the outlet
coupling 408. The position of the angle adjustment elbow may be set by using a

friction coupling or some other fastening means such as a screw or bolt.
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44 (depending on the direction of knob rotation) thereby causing |inear
notion of the 25 travel housing 416. Because the nozzle bracket 404 is

attached t‘gﬁ)ﬂ%\ /Bsrzgs\éel housing 416, it to noves linearly @r{ﬁ%%mgyﬁpm S.

[ 0078] The 0zz1'€ “brracket 404 may include an angle adj ust 50
The angle adjustnent el bow 450 is configured to rotate about the y axis so
that the angle 30 of the spray nozzI e assenbly can be adjusted. This may

be needed for _de cuts. The a ust el bo 450 s fluj an
rotatably cou&@@g?%@ﬂ@f tkfg% nﬁﬁséo ‘\g’@ éBPC@rﬁ‘ {%éﬂara

and typi cal |y i G ufles. 2A08nsAgeq EIIS@JG SR gﬁmc o ShouSUkioND 408

The position o e angle a ust ment &l bow may set By using a friction
coupling or smmwdﬁdﬂq:rackmtsd:mangﬁnpagsotah@cmengbhadesev@mnbnlyt, as g waDn
2005/ 082588 PCT/ Ug2005/ 005340 0079] A further aspect %f the inve t'SBE
rel ates to®t h&i%dsiogh opMmasphiedssh AV CICB A CERSE-Seelifng iHgP Bz spdle

di scussed aboygicisbRY B 1368 SbBRCidkothaAuAiAaMe © eﬁmeﬁm@rem jedual

packages, by enp oying rotating cutting des y, as shown in 5
Fig. 13 one oblaﬂerleehﬂpaﬂ,ed inaviondgeiation bamnonbssefascdttb ana gang cgtacedhon a

dl 502, h th t b t t di |
b AR PO e B PRLEASS,
comonly ref egr{aglga%% %%cﬁieg B9 &Mk E blad @cn%@%dﬂl%f%h@?ﬁﬂalﬁﬂteﬁhe spi ndl e

502 and separ spacér’ 504, which hel'ps nmaintain a speC|f| ed gap
bet ween blad epac([qage)e r;ontvieetigrad sfrcerfs (eadiowsi indlig. &) edien (go;ptam@gé jes that allow

Conventi onal cers hown in Fi contgjn cavi.ti t hat, .al.l ow
o ae Lood | ARRRESS iR uiuoless o polfeb Bt i SmotlvsSibnly 3heebBin Ry
The wei ght of ;4 Eﬂc'@d%ﬁﬂggoﬁ&lyb@s @é}ﬁﬁdl@ﬁﬁ&%{c@ ﬁ@&lﬂgk@vibmﬁinadﬂﬁ%feh@ﬁdl ng
to vibration and inferior cutting and sonetines breakage. The

spacers of theutpngswsomemambl@qiﬁbm@kagonﬁhﬁhp@erﬁrqﬁih@meb@meﬂwwlnat| ng the
cavities found i'n th are dlagrams of a
oot o6 et B i BT ey B DR Gty Bl Auteth o o
accordanceg wi th one enbodi nent of the present invention. The spacer 610 is

annul ar in shape and includes an inner perineter 612 and an outer
peri neter 614[008RkFigsnetAddf ave dingrapusofsspsterdd Onapatde pbirsieing dhe Bpid

P cement 20 LU 1S SR e Rt RE SRR SRS PR L
the spacers 61Qe andebb Hﬂ@%nﬁ&@r in shape and includes an inner perimeter 612 and an outer
perimeter 614. The inner perimeter 612 is sized and dimensioned for placement
20 around the spindle 502. The spacer 610 also includes two side surfaces 616A and
6168 that contact the side surface of blades 520 when the spacers 610 and blades 520
are pfessed together as for example, via an axial force applied along the axis of the
spindle 502.

25 [0081] Unlike conventional spacers, which have outer raised areas on the side
surfaces (see Fig. 2), the spacer 610 shown herein is formed with side surfaces 616A
and 616B that are completely flat. Each of the side surfaces 616 lies substantially in
one plane between the inner and outer perimeters. As aresult, when the spacers 610
are placed against cutting biades 520, the side surfaces 616 lie substantially flush

30 against the side surfaces of the cutting blades 520 with no cavity to collect fluid.

[0082] To ensure adequate contact with the blades 520, the surfaces 616 can be
fabricated to at least the same degree of flatness and surface finish as the raised

surfaces found in conventional spacers. For example, many conventional spacers
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are pressed together as for exanple, via an axial force applied along the
.axis of the spindle 502. 25 [0081] Unlike conventional spacers, which have
outer rai sed) aneesyn the side surfaces (see Fig. 2), t%mg&r%@w shown
herein is formed with side surfaces 616A and 616B that are corrp(ete y
flat. Each of .the side surfaces 616 lies substantially in one plane

bet ween the i RA%S agsd sideess thé aerarpwndsto afiningss o2 pnwiaed atGredepawécs 610

are placed agai,ast , . S e r es.616 |1
Cubstanttal | TR pehiddld, Betlesr Rk 0S8 e o1 AR i Eie shlsests oo
with no cavit yheaneddtest ahd sirthce fRBSZthohigh eRIHVEtREREHRIDIAS Hudfabesvd Iich
the bl ades 520, the surfaces 616 can be fabricated to at [east the sane

degree of fl aBHE8d Ay Sanewend pripesinish hakensaies adequsterdoatast witb il i n
conventi onal 1 F ] : I I acers 26 WO
2005/ 082585%331 pé@?&%@%(‘}%’/%@ﬁ%@@'@@%@%ﬁ%@?ﬁé@g@ Offﬁgf]t“f‘are ground to a

flatness of f2 m and a Grade 8 surface finish. Accordingly, spacers 610
can have side s%rface,s 616 that are ground_toq _ at |east the sanme flatness

and surface f 19183k Whila thisugrentine hpnbesnidesmiibed i tomps af severl profesed 616

ground to any : r I i e ct

W th the 5 cuftrALTEnE, 3oF Atalagfol) BabhRh PO SR AR TN GRS
fluid. [0083]thahscte dfithis invendnt.iloshdubbalbebanctes et Bede ae thardteniativever al
preferred. enbodi nents, there are alterations, pernutations, and _ .

equi val ent&, WY%&EIFBT‘WWW&%E metheds ahapparatyses ot thewesseniRventionsKdul d al so
be noted thaty - i : | I; :
met hods and a%lrggfglt%&%ggd%iﬁﬁ%&ﬁgé gdrﬁeog‘%én Xﬁ)ﬁ\g}gﬁl\@%ﬁ?sgqetlh@r%{éﬁe%%&ég At ended
t hat the fol | swhrleappengednwthizomssakiequintabampr st fetl vathin thel it spiritaint scguech

al terations, g]tgthrrut ations, .and equivalents as fall within the true spirit
and scope of StHBPIFFEL MY fiflention. 27 What is claimed is: 1. A nozzle
assenbly for directing flow of a fluid across one or nore sem conductor
device cutting blades, conprising: 5 an el ongated nenber configured to
direct flow of the fluid toward a cutting portion of a cutting blade for
cutting a sem conductor device; and include recessed portions |ocated

bet ween adj acent ones of the channels, wherein the
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cutting blade cuts the sem conductor at the cutting portion; and a
plurality of channels forned in the el ongated nenber, the channels each 10
being configured to at |east partially surround the cutting blade, so as to
simul taneously direct flow of a fluid onto the cutting edge of the cutting
bl ade and onto the sides of the cutting blade. 2. The nozzle assenbly of
claim 1 wher¥idhixd@nefiotigat ed menber is affixed to 15 and in fluid

comuni cation with a pipe nmenber, so as to direct flow of the fluid from

t he pi pe nmenber through the one or nore channels. 3. The nozzl e assenbly of
claim 1l whetei n dhezeleangatieéd fnelideeting Sownif edtuédlacrgerae al hyoré¢ owar d t he
seniconductor.dev'ce_%hLIe the cutting blade is cutting the 20
seniconductﬁﬁnﬁ%W$%E¥ ﬁWﬂ%ﬁ&“ﬁ%ﬁ%ﬁ@%algaﬁﬂpg-of claim1 wherein the

el ongat ed menber ai slopEdi&NMNEMbeORRELA LYo HOUGThv BEthe Yutd ©9/aR @@ﬁti\’i’?' l'e the
cutting blade is cutting the sem conductor device. 25 5. The nozzle
assenbly of p@han af & cvibieg &lade éarchuttigamsvaticorakictr vt agdfifdledeancessest
accommodat e_t. i dth, of the cutting blade, a depth sufficient to receive
he cutt 1 ngPorlPais iy PerkOCaitiekl S i SanPpdS BBl &l ong the < des of
the cutti ngeigdeiadands thshemedondhdier ahrnaeating psgioapaged a di stance apart,

t he di stance corresponding}to t he 30 di stance between cutting bl ades. 6.
The nozzl e assenbPyradity ef eiapnals fprerediin therplorgatadrapsber Biephpticl $3ghenc osed
o ce it & aTERRIC G My gt SUOSHAR BB S ARy of crarmi
further indimditagoaslpidpectrfenbef a Atiidasine thetonttirgrd ge bf fHewudingdriaerdneat i on

with the el ongated, nenher, the el ongated nmenber being a single nenber

i ncl udi ng d“ﬁ%gﬁéxkéegﬁVﬂW8”ﬁ§¥?$%n and a fluid passage portion, the 5
channel s being positioned in the bl ade receiving portion, the bl ade
receiving portion including recessed portions between the channels, the
flui d passage porhe oziernstentdiingf claim dwdterdinitlee dbmgated heamnbetiis efixedriconi ng

fluid f t i nber to c di h s int
Fecei vi'g HoR R DT e B s ReGEt  BTR BB SEA REe A REFatag from
posi tion ofthd fipe AHML t1388ENMDL Yne or more channels.

3. The nozzle assembly of claim 1 wherein the elongated member is oriented
generally toward the semiconductor device while the cutting blade is cutting the

20  semiconductor device.

4, The nozzle assembly of claim 1 wherein the elongated member is oriented
generally toward the culting blade while the cutting blade is cutting the semiconductor
device.

25
5. The nozzle assembly of claim 1 wherein each channel has a width sufficient to
accommodate the width of the cutting blade, a depth sufficient to receive the cutting
blade therein so that fluid can be directed along the sides of the cutting blade, and
wherein the channels are spaced a distance apart, the distance corresponding to the

30  distance between cutting blades.

6. The nozzle assembly of claim 1 wherein the channels are partially enclosed
by sidewalls and a bottom wall that surround the cutting blade thus helping force fluid

onto the cutting blade.
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relative to the cutting blades is adjusted via a nozzl e adjust nent
assenbly, the nozzle adjustnent assenbly being configured to nove the
nozzl e assenbly so that the channels can be substantially aligned with the

centerline of the cutting blade. 15 29

7. The nozzle assembly of claim 1 further including a pipe member attached to
and in fluid communication with the elongated member, the elongated member being
a single member including a blade receiving portion and a fluid passage portion, the
5  channels being positioned in the blade receiving portion, the blade receiving portion
including recessed portions between the channels, the fluid passage portion including
through hole slots that direct incoming fluid {rom the pipe member to corresponding

channels in the blade receiving portion.
10 8. The nozzle assembly of claim 1 wherein the position of the nozzle assembly
relative to the cutting blades is adjusted via a nozzle adjustment assembly, the nozzle

adjustment assembly being configured to move the nozzle assembly so that the

channels can be substantially aligned with the centerline of the cutting blade.
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