SAWSI NGULATI ON Cross Reference to Rel ated Application
[0001] This application clains the priority of U S

wee@siogisemal No. 60/ 547,398 (Attorney Docket NeCT/US2005/005340
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| CONPOO8P), filed on February 23, 2004, which is
hereby incorporated b feren N OF THE

| NVENTI ON [ 0002] The SAWSI relates to
integrated circuit processing equipnent. Mre
particularly, the_.invention relates to i oroved
systens and met hod! CLTEneeQ RE A CHRIAUIN o hstrat e
into a plurality of |ntegrated circuit packages.
BACKGROUND OF THE | NVENTI ON [ 0003] A singulation -
pr[068HuT s applto,apomallainys tfbepﬁontm;f 8. E@pwtmaéNo 60/547,398

AL S i BRENRIS RSN b B M Rty

S|lﬁg&b§ita|téarb Ite{b@elfcgbst rate i s typi cal I y held in place
whil e"one or nore saw bl ades cut straight |ines

t hrough the substrate in order to formthe individua
integrated circuit R@Qﬁﬁ@?@%@iﬁiﬁ¥gﬁ@@ﬂgﬁiines
referred to as "di citg: ' an exenpl ary
di agram.of a conventional dicing apparatus 2. The

d|0|8% apparatus 2 includes a fixture 4 for hol ding
t H80eZibEhe lamlt@ncﬁ@n@rﬁljy selefpe torigtograbedeeitFul Pragegsing sgiipment.

8
PRty 5 AR Sl BhGo0% BRRRTbI i pssociate
blvage dibthgt ahﬁibsﬁrﬁe ﬁﬁtaaqih&me@ dftiitegigtedicirenis plcktapat. e 6 in

order to cut parts therefrom The cutting blade 10 is
typically attached to a spindle 12 that rotates via a

nmotor (not shownp, #g‘% %ﬂﬁﬁ ﬁﬁ@tlgﬁthe
spindle 12 betwe S
used. Furthernore, in order to cool the blade 10
durln the djcing procedure the s Wasserrbl
HOD{8IeA dimgg sign AEEs e [E0prAL pa I Spidan ST HtFgAied cirouit
t %cﬁé#ets' ﬁ% & Igdc%éﬁkofﬁ ol 'élesuﬁ af/suleh ég b%aﬂ-ﬁr Bf QfliE@dafd. During

t'rea |recte at the | eading
edgegu2Aionf thelsebstratd is mg)mallkydxeldl@l mazrwhiteoneudrtnierg saw blades cut

corefibling ish eront P oAl iRm0 Bt oo

ck%yst qus%@orﬁétuﬁ@wef‘eh%a% & t@fingFor exanpl e, Quad
FI at Lead packages, which are one of the nost

cutti ng edge packaglng t echnol ogi es

[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
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
spindle 12 between blades if more than one blade is used. Furthermore, in order to
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 inability of saw singulation to
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may suffer from bl ade breakage cut quality failures,

P ahbosTeA iy aw bty SR e b B 298 Ao LA the
c qﬁ&mswmtvb %téafthgfﬁ{ﬂﬁﬂ&iﬁaﬂ@sw siMBuitionr Emsmmpla r@had Flat No

whi ch i nclude copper |eads, and a nold conpound
t Hread §QFM ipetkaghs v@mh ¥P aBe ohiismast sutfing edgrpackaging technologies

51 ReBh ke Aol N AFKAORR MG by e inabilty of

C Uatvesid gudidtfonnte d@liﬂﬁf%ﬁf&cﬁnse rediads. ¢ QEFN, e ﬁl‘:in@prdﬁ@ys 1lney suffer
thromn |nto t he bl ade_or hecone trapped between t
fsapa blade breakege gt GrRlBHBIRTERNAFENAYNGH; lowrggd we%éhort blade

N A e

kepliich e sntalldr@veliith axbels sopeer béﬁd,andeanoﬁmdummond thwdugh
qgual it chips, burrs). For

Si Vﬁl”(}}alll ﬁtei %ngtlﬁﬁ R opt méﬁ@ffrrte singplats tgF Wm@wﬁ@@ﬂ packages from

bliades,<fh@t must constantly expose new dianpnds to the
cu Interface. As the dianobnds renove naterial, they
are "dulled" by the materials used in the substrate

and st be sl oughed- of f as, the bl ade wears at
hi laﬂ Tch%lﬁ FiBiende Prablem v 5 Ui R piBE RERRT IS A sorap
v ost tpfA e@m& oﬁgﬁw o 1R HacdQr | 'b%é’&n@e {eh @ﬁa beaa;eemﬂymaa@ Shd

to extend blade |I1f
mi poirthdrsi af ghdofix tuge anddhis mgyscau§ediflaody braalcigher ppcbrcmit thty Another

pavtemor th s Baib Riciass i Dok R raiG e Lt hgin | Prevent
PrRe&sse thiRleQYhad p@or%ep{pleﬁlgaﬁeeg; cﬁlﬁse b8AY. bFadsbmbld, §FN

both rotating and transla ative to the device
u md@ulqﬁmémsallymemmwbttlalbgfommaeed\ﬂd@df@ rtkat paisé corstamtly expose

verti and ear, .conmponent can overwh

ot famefie 1B S SRR Gube AUPBYs EdRRRirge R, (el 2%
m‘dﬁﬁ@dﬂby t'ﬁé iRl @el $n tHRGHBASE arddNBuTBYRiJueHAI-Off ab AR blade
shear cornponent increases comensurately and magnifies

t trecageatiadughasttban-neomap raip | dmbajascabetwsen blage wepi and cut quality is

pa?rcf ie %ﬁ;}l aﬁ gﬁf ggﬁf}lglg}g] C%% é/gl %P { %3 bxttel%rgggﬁ g?edWil(fg 1tnlmm1z1ng-

t herghaachipg, forces created by the cutting bl ade nmay
cause the copper |eads to snear thereby creating non
conform ng parts.[0008] Another problemw th the

di [ﬁb(pﬁ [QﬁOQﬁeer%%l;lgm%ﬁ} b Ia‘r:ci% ﬁ%@g‘ss ?@{flapt%% Wkstrate and parts cut

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 both‘ 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
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.



unbal anced, and i nbal anced bl ades can cause bl ade
br eakage, excessive bl ade wear and poor cut quality.
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by spacers |ocated on the sides of the blade. The

' nf@@bgnn ot?% eprgﬁleﬁlads)ﬁﬁ"ﬂl&?ﬂﬂﬁ%&ﬁ%&%@%h&%&g 8%E?c%me

or ar spacers
spathetaacal) and nﬂbﬂhndaﬂ biadeacandaase m@ma@ehmbwmade wear
inner radius 24 that fits aroufg ghe és)l ndle 12 and an

o ANPOPRENL AT | ¥ MO G*HPla: e Alade(s) Hy begome imbalanced by

e ?stptgfggé Rttt %ilpér_lé CREY ﬁqhé biake. pfﬁe%ﬁﬁ%lﬁgﬁh{agbe claﬁseﬁégqluld

own I n acer
aracuesiagoe thstde anrakqundchm gaters. hAs Ishawehe &0 Higs alfo aad EB,espracers 22

rai sed surface th | eavi n cavjty

Urﬁoaﬁlﬁwfépanyuﬁaﬁwmgr fﬁeavc%%’%nﬁrr 1%3@@ ?4 thafdits P@Pad the spindle

usadaﬂdrantdm@er%dahpga H{cﬁﬁﬁﬁgs fa?see surfcfiéelQSde)%&f 819)1ts side that
nt creating

tends to accunul ate | her e
i vedsenagainst Gislsedesofithebladdh 0. bAaslmawmﬁh ElgeZ(E dhak;mdenma are

th indle. 12. 9 th It )

wd Lo LY ot theplapACalohetpic paer Sy SR Gt s leaving 2
MeaP Qe Saify 3 (i @hf&&uﬁa’t@ é’b&lr{r@ttﬁe Hﬁh%\}?ro&lsb' Mgk ﬂhiﬁ 1%fed in the dicing
integrated circuit ages THE 1 NVI

[ (’RDQ@]SS ®rz, ilwidesiredmn 1520} @hé& wxccimulotesn dlmib galp a@ﬂte;re‘ttyo:rwtmg

4R SRR DRAd predre PSR B PRI T

| ocator pins. The pin-less nest assenbly also includes.
a nest configured to tengorarll mate with the pin
hd PR Ipwm%ﬁhﬁ |f¢rgg<pma,c1 wenld befdesirahlp ot pravide improved systems

T f | ocat

AR R FLHERR BT Yoy PR el Bhuh Brages
pI ate. The | ocat or pins protrude above a top surface
of the nest when the nest and pin holder plate are
mat ed and when thWéﬁﬂEﬂMﬂlﬁﬂned t hr ough
the |l ocator holes of the nest. The portion of the
| ocator pins protruding above the top surface of the

n¢60a10h gihp imfdngon tehﬂeﬁ ipshe ahbodidetth e Npiditless M¥tlakkentble. The
[ nveﬂa&% on rel aL i n anot her. enbodi nent, to a nozzle
a®uslest gest assemplhysacivdes & pigholster nlatq havineeplysity ablogator pins.

o pRETCARCLA LB b Bl DR e vin
t dvannl halderiplatendyrinigadeefment afist mbstgltatl&mmcwmiuest @icludes a
€ no eaI30| pl ural i .

c Rty of Kol Bien o Eoinp g yainate ehierms phinecrin ﬁﬁ]élle’éplate-
arng f # :
BRSO S
f plaitelare maded 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

help align the substrate to the nest.

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



the cutting edge of the cutting blade and onto the
sides of the cutting blade. [0012] The invention

WO 2008082588 | N anot her enbodi nent, to a fine posPCT/URINH005340
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mechani sm for adjusting the position of a spray nozzle

r L INE L: tor devi i bl ade. .The.
RS By L BB A R ebhi BRet) 87 4 B oo
Sphe dlhtﬁn% e shheehteing BRI khdbhtd ¢hd $iees STHRS b@iin®blade.
cutting blade for cutting a sem conductor device. The

mechani sm al so includes a nozzle bracket nmovably _
c d0p1 2 dThegnyension pelaigk.an laneibrisembaddmensnto yfinepositooning mechanism

.t . nb r direct.ing,a fluid .
DR S et PR S e i R s o8 e LA i i dRie cutiing
C W)ided U EndcRaniBmEndldeata spendl@brablect SPUPIE B DEARKE! TR spindle
as to adjustably position the spray nozzle assenbly

r fheititaliag the rotéion of & icH§ne blagde for o a smeicndpstaridgiice. The
r %&th ism! a'i]soahqglhggsr @%?edﬁgew { mo(;%hl? f:ﬁlgpe}%cf g)dtﬁélg _rspi.?ﬂ]g bracket and

separati ng semn condu ce C

SRaafsured ¢ sigpsrta spriyaioatleis@RMblY B dire@ig ABid&Into the cutting
having an inner surface at its inner radius, an outer

s (Madge dhgmorsle besgkedis ftiensonfigmerditp magvegplative toothg spindle bracket
syr.f - i tiali .

USSRy UESH AL KN KB A0 quging b
opposite to the second surface. The first and second

S 00133 Theafientibh sdlaes, iR bhoth& caftddirBentf 0 Gapa&REr separating
configured to be placed in substantjially continuous o

c spmicondygtendeyicgicuingdadss. dbe srasecinelvfesp snstrlly anoules rigid

to. inhibit. . i.on. [ nce e en a .
e B 06 BP0y LRBBTGE L SERGR i
mend €irst dud bevgnd stirbicat eeendifig bitstaatblly Agmahadesr sir@Ré4d the
The invention relates, .in another enmbodinment, to a

f Iodtea s@éaps o kg fishsurkaep i enpopitgtorthe sespad surfass. diedirst and second

c ' o ] i . T -

FPaieafad s Bl b Bt oS B0 R RO MBSt i WBscandany

| wbmtirm@ns caomit mgthr echi¢andhctbr d©adeecut fivgs lﬂhk}ldsifsﬁgls od %ﬂlﬁbit the

and to.facjlitate the renoval .of materia romthe

C GPRTHIPTLA dba 066 T HIeB iU P lishis e 7 B8R MRdBRnd the

dﬁi%ifﬁemb%g-ﬁ%ta'ﬁ@ﬁ%'P;He%tt{ WiES, 1n another

enbodi nent, to a systemfor cutting sem conductor

devi ces. The system i ncludes cutting bl ades for

Cc (0014 ha iiseniicorethies, f arbehir efbodingens, s b &Mi@t&Aaposition

i ncl udes annul ar, rigid spacers separating adjacent

ofasdlitaing the operatiom gl Hruilag blage reyliperaseriednduetor dgviem The

 PORL A0 Al S S5 Sl 8 PRl i
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
semiconductor devices. The system includes cutting blades for cutting 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

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



ones of the cutting blades on first and second
substantially planar surfaces each extending

wGepsnsesss al [y fromthe inner surface to the ORPECEDS2005/005340
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surface. The system furtherincludes a fluid reservoir.
TR PAEL i ok 6 ARy BRI Y IO e i
el mongbleeptoxmpntyeo thscitting blaides. Chireralovigatedimembértif it fheid

| Gy P T QR GET G Sad a5 UG e sa e o bt
sipaidignenyshd/ind iﬁﬁﬁfﬁg bﬁédagvs&gsggssﬁ%gﬁfgﬁéﬁsg@{r?ﬁ éfo‘k\;iugg% fluid

reservoir onto the cutting e :
arftbnp titedutifh eessivieontd thelvattmgtedigexgofithadeting Mardeoaer onto the sides
the system.incl uges an adj ustnent chani.sm confi gur ed
I 3@@8@%‘?% §YSterp medudes ag afliystognt yaeghangsm
t RenGHRBAE oW the eldiBaet bldrhr R 89RSadjBBIF ¥E i
addit?gnally inclﬁég%g pin-legs nest ?xtdfe.éf%%%g%m“ﬂswnh
Thiee ¢uitiegblades. ridicaysiem may aditidvatly amdbodti apgintlesstnestafixture.
i nproved apparatus for cutting sem conductor devices.
The inproved apparatus includes a nozzle assenbly for
di[001®] IThe ifvedtib®felded, i htbtR& Ao d0RGt Ab aﬁ‘?ﬁlﬁrcived apparatus for

e

sem conductor device cutting bl ades. The nozz
a§SERBIsgmicapiusierigvices. Ehsimpraves appgratusdneteddser nozzle assembly

f i QUL . d j bl f .
OB TSN B Lo B Bl gt

-alThe nbzxit kembly iptludiakiat JeaSfanapaRSndbFRenfi @urte% ?ot protrude
0

el ongat ed nenber. The channels are each configure
atoyag acutimgiblade fr auitingy pemigordnctarsigvise.adibe sozzisassembly also

S| L ' f | Ui nto.the.cuttin
ol dspapRnY LSS TR B HENeRBbut P e are
c edchi cogfiphrad éo at 1861 Fartidhe sirrqind\veditapasdd dbSasab $Bnultaneously
i ncl uglgs fj ng posi tioni ng nechani sm for adjusting
tﬁ’ée% ?"’t‘?afcﬂ{fj]‘& offRdhe 63Ing edgelithe guttiag hlade end entorthe sides of
CietcuRfhoyiafles. The fine positioning mechani sm

i ncl ude§ a spindle bracket coupled to a spindle. The

spindle facilitates the rotation of the cutting bl ades

f ing a sem conductor device. The fine )

o802 1 b e %ﬁ%’ﬁ?@m%‘i%odnpwe?% 5o posipningmeehanica for

Ry adng tkOPRiEsh §Qnd H&z?@ésﬁﬁrbﬁy?&l@ﬁ%e{o tﬁ? gutﬁﬁgwalggg ©fhe fine
to support” the nozzle asse y for directing ui'd
oprsgiqrieg wechanisg incldes a fiedlabracket douplel éd a spinfilet t Tie spindle

fi d to. latiye to the spindle bracket s |
O GR E 3ioR, O Tbe P Dlrles T 251 RE asswinoRgusier savase The

t fnd iti‘d_iﬁﬂ% mecHahRALAso IneRHBd a 18814 FREQY %V@Ql@acroﬁﬂéa to the

further includes a spacer for separating the cutting
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.

[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



bl ades. The spacer includes a generally annular rigid
menber having an inner surface at its inner radius, an

wWORI0s1082588 f ace at its outer radius, and first BETUS2005/005340
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second surfaces extending substantially fromthe inner
S : _
oeaE® i bt IRl T o MABplE P Lorb A Enlebr it

S WehraeaRluatioe dad@esétanﬁg blhllas splagtainbibif the @sne&atidh of imbalance
configuredto be placed i

in
s uBEcea wthien 21 Hpad it aprlied todba cetingblades and the rigid member during a
S ttingbl ades so as to inhibit the

gﬁ%&%ﬁ?@ﬁ%?%ﬂﬁggﬁgﬁ%e forceswhen a fluid is appliedto
the cuttingbl ades and the r|g|d nenberdurlng a

rotation of the cuttlngblades 01 The i npr.ov .
apPaFH: The impreyrdrappaaiug dwdh emq 8 acd%sgmp?%on thenid

1 il B e Quﬁﬁﬁg%licﬁg e ﬂhfdg:og%%gﬁﬁn 1n<,hl§c}efs lx%bé} and an

conposition inc es water; amount ricant

c anidugtio£bhbticardt lobmﬁgmecbtoﬂhmmm ﬂﬂemgtthllgaﬂaﬂeamd td dacilitate the
facilitate the renoyval of te fromthe tting
SRSVl PR OB NG e o (R iR o ihf s anductor
[ QR2REL The inproved apparatus additionally includes a

pi n-1 ess nest assenbly. The pin-less nest assenbly

i ncludes a pin holder plate having a plurality of

I I nb I I
a R B bl aoPt R A HARTD BRERE tereSestiirembn: The
h %lﬁiﬁﬂ!ss AbAaSsclibly REluALaS ﬁiﬁﬂﬂ)‘]déi’%l&i‘e BaR8S & Iu@aﬁtp %f f‘&ﬁtor pins.
nest includes a plurality of |ocator o es

C &h@@lméesw@s’ﬁ amelbll}o@la@ tnclqdﬁm nest ctmféglpedﬂori@meranly mate with
o7 i 1Ay PREN e AR B Ffor 1B 2B 60es o
T
| ddgtlenatgsinias preaudaithavg 2dewstachef themesturiiencthe oestiané pin holder
nz)ﬁte Ql%l rﬁ%@(ﬁ 'algcpwhg? tht%lfgcsawr@)tnfs ar? ngﬁo e%stﬁro gﬂ gﬁari?%%tor holes of

use he su Semd

delvd 088 The pdrﬁ@ﬁ Gf t‘h@%dﬁﬁfr@ﬁilﬁ, profiding abv@ tAé toprsudface of the nest
cutting operation. BRIEF DESCRIPTION OF THE DRAW NGS
THheln igsibs BHbstiay tothemette Thsaertdedeaiss] to e basebsigte and
t t

{ EnIsBh AR S Ch B0 KGR, A inEARY URGHS BRgHE bhlration
exenplary di agram of a conventional dicing apparatus.
Fig. 2A-2C are diagrams of a conventional spacer. Fig.
3 is a sinplifBRH “e':-, REPIIONOL; THEDRAWINGS
processi ng system.

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.
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.



accordance with one enbodinment.Fig. 4 is an
illustration showing a process utilizing the system

wale®snsisesl in Fig. 3, in accordance with one erdDUS20851005340
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of the present invention. Fig. 5 is a diagramof a

sawi ng gev : § : i s
the presnt & MIPREASHADRE b e ORAEP O SHEh Rperibed in
di Bigr B 1is acforddnee piith-dnessbodahend 66 thetprsseni invadivar dance

wi th one enbodi nent of the present invention. Fig. 7

is a perspective view diagramof a nozzle assenbly, in
accor dagges W 02998 GRS i REoRLA i

i nventi o%. Fi gs.a&éA an 8%31{%“ eli ’slorret (r)llrac czeﬁ\gfﬂéiog%embodlment of
vithewpreserg seentionel y, of a dicing assenbly enpl oyi ng

the nozzl e assenbly of Fig. 7, in accordance with one
enbodi nent of the present invention. Figs. 9A-9] are
var i ouspigi I AB6I9 brelf2fspROR% BaRPR8 BRI p-1dst Hest Assehtbly, i
accordanlge wi th oneree_ﬂr%bgdi ment %f the p?gﬁeﬁt o5 Asseby, In
i rageordamne. wikh gne agbodingst afdhepresant irtventietet ai | s of t he
nozzle of Fig. 7, in accordance with one enbodi nent of
the present invention. Fig. 11 illustrates a view

or t hoganal7 isQ goisplectfe Vit @ diabPam oha A6£0¢ 8aBESIYNL focBRfince with
enbodi rre%t of I%he pr esent iarj%eaenti on. Figs. 1%C gre gceWI

- dicag eabedipiens ohthepreseadipuettivent assenbly, in

accordance with one enbodi ment of the present
invention. Fig. 13 is a perspective diagramof a

. spi ndl &Figs SANNARB ard iaEEdficl antadaviets sy e srndiciab

15

20

25

30

the present invention. Figs. 14A-14C are diagrams of a
s paeaply gpaloyagthe naerle pysemblyeo fHig)i 7 imeasardanes with one
pr.okl ' n 1 th one enbodi nent of the
preg{s?’é’ﬁ{&?ﬂﬁ@gﬁ}%&g%s% ERptton” Descr PTION OF THE

| NVENTI ON [ 0021] The present invention generally
relates . to i ggor oved, systens and nethods for ) )

si ngul dt§ngAa’ e ¥angsdiagsams of the npzale pspembly ofildgrhikd
ci j iC : [ aci chi ps,

pgg a%%ngg?mhp@,%é% %rﬁggloﬁgig)&gb%x&g% e i s capabl e
of overcom ng the drawbacks nentioned above.

Particuylarly, reducjng b] ade hreakage, .ipproving cut .
qual i t y1& &8&?%%@?%5“15@? e??%efbr%tn,ozaﬁaﬁﬁgna, i agRedance with
f @86 efmBb&itnent of the present invention.

Fig. 11 illustrates, a view orthogonal to that of Fig. 10, in accordance with one

embodiment of the present invention.

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

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.



extending blade |ife and increasing throughput. The
system descri bed herein is particularly suitable for

w@ 0308288 ng | eadl ess packages such as QFN. Al p¢IDU§n05/005340
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directed at | eadl ess packages, the systemis also

sui table for singulating other surface nount devices

such as chip scal e packages, ball grid arrays (BGA),

flip chips, BETAMED DESCRINIZIN ORTHIPECVENTION

i nvention corresponds to a fixture that holds the
substrate during the dicing process. The fixture

I NOYHEEhAprogsit idvedfioretdneialigtrelatet feinpire$@NGStedfs and methods for
| ocat or pins, which can prevent debris fromexiting.

t hednglatingrpubipteate into @ plurglify of iegrated etrsuit deipprsde.g., dies,

o5 R A pO0H smmm e

0 a nozzle a

pretadasng eetdeawbadks thehtiomednbere.t Paticulbdly,ngdidisgBlade breakage,
The nozzl es of .the nozzle assenbly direct fluid over
arimpre Eng ¥ quality, aecreAsingnart ARG caaRimg highe feedtes,

< R B L5 b TR O
| qragteulyyr suitdsleddr singedatirpdelniés pagiageenichfas QRN.f Atthough

e S e F e Tt e S G bl B0 R Bhg S8 st
D1 BACBbR e 8 Scatt BACLEOLEN BB HRIARERTARE and the

adpect of the invention corresponds to a nozzle

adj ust nent assenbly that hel ps position the nozzles
relative to the bl ades. For exanple, the nozzle

ados] B aspe@ T inVBMioR&bRedlon@dol 1ex tBRZBAER1EOHE REbstrate
centerline of the blade thereby hel ping distribute the

f | duirig éhveedicipg pvegess. hEhefixtesinelsdesel nestibat eirkivetss theepresence of

ngzzl es .from.cont acti ng.the bl ade..[ 0025] . Anot her. .
R PETT Bjpe. SRS RO EE YD A R e i %ﬂﬁtg&%rga’eﬁatthe debris
I egHGeappBe &Rl 818 s Aditas Bade caused by fluid

retained therein. The spacers are configured w thout a
rai sed edge thereby elimnating the gap or cavity

f e nt acer ..an h | ade. hesult. .
RO R e B B AR AR Pkl 5 J5reRy 5 il begices
Yeajettaniio SlovwaGRe te ddetingblAdes! Dhd Mz BP g 1oz2R 28fentt)e direct
fluid, which is distributed by the nozzl e assenbly to

t HBigpuras exteghedrertipn ef therdea iof therblede andealyq agpend the
tiaur : i o
Pﬁ%dre? ?g fnl%garl]écgu r’I?l% él%%%lgs %?(2%1%18%’ @?déi&%@% fﬁl(ijaljoﬁnd the blade for longer
periods of time and helps prevent fluid from being scattered away from the blade. In

7

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
adjustment assembly 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.



[0027] Enbodi ments of the invention are di scussed
below with reference to Figs. 3- 14. However, those

wa@kioblgxssg n the art will readily appreciate thetT/Ukm®05/005340
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detail ed description given herein with respect to

t f ] S . ps.f |
R e A R R
[ G288kmFdfdmbalahse @usédmp) flhidectalled chereihaThasparkrsaare configured
substrate_processinqqsystenLSO, i n accordance with one
8

enisreariscdrkze dhasay elireingiing s PP gT e3rdtydpimasl briyegkthe spacer
Rl e E R T A
circuit boards, film netal on ceram c based

substrates, and the |ike. By way of exa

I th
sUB826laY & Hptiseaprspetpis FORRYsiHan g§ eﬂ%d,;);léel&ss

OF . h . _
SENLAENEES) 1 AR B R ESRER % 0 o
| dhdd siagtbeaonbdyredmdtheadditivgsi that aidrin Stbaicatdon &Ginglthe dicing

| oad unl oad station 52 is the place where unprocessed
sUBStSat es are received by the system and where

processed substrates are renoved fromthe system 50.

The nest load station.54 is the place where the

s 682 7] dmbodiments of iltel invandion areadisassed Heddw sathrriefesertchdo Figs. 3-

substrate through..varius processing steps, The .

o1 o U st Rl i B REb R R 1l IR detated

S %@ﬂ;ﬁfoﬁ?i%%e%fﬂ Hifirshebitb Andde BlgHfalid fo¥ eRblanatory purposes as
integrated circuit packages. For exanple, a dicing

prtbe awentéomexyerige bpgarfddhessdimif@io@djodihentsy st em 50 may

al so i nclude post singulation stations 58 where the

si ngul at ed packages are further processed. The post

si[o@28] alii'g.@is%tsﬁh{)l@ﬁl&i B8ciaigiah off Lgibytrite gfcﬁ:@ssirfg)é'ystem 50, in
exanpl e, the post singulation stations 58 nmay include

buke@dancgtwighencgabaslimenti ‘Hae $ibatrate procgssifgystenp@may be used to

arnlsspd DR bR BBl RE o d o SRR 0 SERL A s ves

r ¢h@bti@ing QiraiEBSardss €ilin! Metil O Cerbin RR6K AGRGakglavEeke NG By
di fferent processing steps. For exanple, a buffer

s tveay rexplep e gglsirafepropessing sERAM GOSN baysed to process QFN
sidggf& tion, but before cleaning. Ceaning stations 62
generally relate to areas where the packages are

washed and dried. As should be appreciated, particles

or _debris may adhere to the singul ated packages, and .

t 02N Hy sHbdrts Rrogessimgsysied SOpsarte]ly mohyles adeadiyuoglstation

a9es akd: Yoa%i?ta@i‘gﬁ sUOartf £&RgHFRsh 4idneRTht I Unlfad station 52 is

g
packages,
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

procedure may be performed.

[0030] 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



exanpl e, for grouping packages together, for dividing
themor for noving themto a desired | ocation.

WO p®pegEsBHN stations 66 generally relate to arkPEEUSIVEF/@5340
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the substrate and/ or packages are inspected. By way of

per 8v RI)NI g@%&%}ﬁ%g&? (%Ssl%engtd}g% %%)E/i't;l?lgﬁ tsgﬁthnP&, inspection

Irs(t:dtidﬂ§$6an@/affﬂfealke[ 0032] The system 50 nay al so
include a transfer unit 68 including one or nore

transfer nmechanisns (e.g., robots, stages, etc.) for

‘ .
& (BPFA B e 80 Be® WSRTho il UPUORYR: packases between
52wantifftdest pﬁegéss%gatépst E(}m example, abaffﬁeﬂmttdﬂ‘nﬁa}ﬂ Bstisddaadtore
station 54 and the s ul.ati on statjon, 56 et
sibagkagss ABFr SRaation, By Dafre fivenipes{-l epﬂgaﬁtatqnéﬁg general?y relate
[ S
5 40 SIS SR mERdABLRE RN AATicS, MIthGIn SR gBRERU partcles
54).r debaSky Réliare ta thy singulaieg. padkagas pndbﬁms shaytriekd 0 Ixgcleaned.
system 50 wil | ribed in greater .detail.

%am«twnglgc%s@e@ 4 gi‘i?ﬁal?%‘i‘?i&‘%torﬁrﬁﬁ UFOHFUTeRPTIEGD %F packdges, as for

I oagl%gnl for Og}%mg %*gétﬁbrt 84 v‘?&iﬁg BRhi blof?)r ﬁfov‘ir{éemem to a

stat| n and thereafter each of

s ldemrechloealcﬂi) 8n$1xectﬁ®dstatmrls 66 gepatlly oelate ¢¢ atcaowhé&ig, theB;ubstrate
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Wa&’ﬁfiﬁfé DRIGEE) S DetiPT oby B9 5 SR S oppapion oF the Beckages

E@g&ﬁfrm%ﬂ Withed V1§@1 Eﬂsﬁéatton[s%t@ﬁl] th&MeQuddia camera
substr e 108 is in the nest |oad station 54, the

i ndi vi dual substrate 108 i s | oaded onto a nest 112.

T o Stner g s Y aS HeBi 2 EewSBE ul g8 BIRERE 308 08 0re

WhiagBfePhRceihd (el g1 GOhAS) sedoesl k) foetiargosiehg thD8SRtrate between
nests include | ocator pins 116 attache thereto t hat

héhgpvariqugtatines Bugsample betwsen e lnadtmlozhstation a2 ard Biemsst load
ar atloggﬁl l‘)’&?/egr}/ tha%%&tl aﬁl J?z&lo%%ﬁ._andttﬁgsﬁ%@g'tﬁcgnast?tl%% ng‘g/ween the

bel@umtlan |Sﬁl$1§ﬂ &6 tand h@tpodmﬁgmtom gl onel 88 HEHeBredd (RS post
t hereon, but rather | ocator holes that tenpor arily

asBgglation stetigns Ht angl the adpwleadistasionrs2 omésﬂl@%datt@trmﬁ%s
116 are tenporarily positioned through the |ocator
hol es so that the substrate 108 can be aligned to the

n§6033] Raferting ¢o Big. 4nephocdsbatiliingtins syptens50 &6l B Gescribed in
rermved fromthe |locator holes (or, vice versa

rgémdlet- KeeihovRea Pasedicor! Oppamaining afRIBliﬂlF}h‘?fzeﬁ“P@W‘?ﬁglOS is
Whid&e& hemdhG dﬂ&r&&ﬁ&ﬁﬁé 1an§£11&2&%¥9?1'0§ Sﬁtaﬁﬁlfhéf@a}ftet ARedsy

e notion o e cuttrng device or they may trap
seulsgratatl@B iiafedao tienctst lbad statidn 59y BY adg of ekamplecanindividual
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
108 is loaded onto a nest 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



cause bl ade breakage. [0035] To el aborate, the |ocator
pins 116 are positioned on a pre-stage pin holder 118

wo adohes2shan t he nest 112. As such, the pins 1RGI/US200H005340

interfere during singulation because they stay with
t he estage pin holder 118 ]l ocated wiithin th est
| ket GEEA RS RoBincila orgtor A haE R R tier ocatenbolts St
}kamp&%wsacepaesaﬁ?ﬂ Agd yﬂﬂh_s&fms%p nﬁ_ﬂél%cét&‘ﬁ%hé’ﬁl@&‘e

es
or receiving the locator pins 1 hese, wever, do
ndtmperasity prsitinedshrdugh thg ledatnydiokesiso thai she subgtrate 10®tan be

notEagh S ekl Ok PR B 1Gtul? Bl R BB fronP e
Wisehtd 1080t vikd deish). PASRAU0AD td E&Fﬂhé‘lo%do@' BIns118 ’fré)hi" e

| ocator pins 116 pass through the [ocator holes and
exXnigrgring withdhe digmgmyecess. Fheexpanle, they manampestsahemotion of the

pins. 116 thereb erformtheir .aligni fupction, as, |
P el Dinkefertcs SF TRYRE bR Tole okl A Be cHBRE P Rhich oan
[ (Ao blédciechitigesubstrate 108 is correctly positioned

- on the nest 112 and typically before the |ocator pins
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116 are renoved, a cover 119 is placed over the

PR3 SerffoRn e RGlor b 118 B ARAdRa BAGHAE I8 pipholder 118

=

e ‘cove

maythpr yh des reesf DI eAd figh, thapiwil¢ B ds nohitabhs tnahesid@fation
between the nest 112 and the caover 119, there

b
proscatse they stavevil Bemrentage posheldemd doraied Bihinghe ppss load station

i e 108 i . '
R DoPah thfbet L TR hOBbAr s MY AEGhonding
ThHevata Hobss, fot teecivmgehetbeaes pind 126.i Thésepldwdevientdo ridheause
sinqﬁlation station 56. By way of exanple, covered . .
n@5eblqms dpiine Hasylationes thyy do Retapale BithrubEne S0F dging singulation
si i Rk :
S ARG LRl ot RSB BSEG "Fafbit 1121
Optazed nn theepiniholyiel 4t §, dine wtabdi pins 589 padschreugls theddertdrd®les and

i s_placed 20. . Th k 120 i fi d_ .
ol BF P oaina 15 117, Fheiprier e ALG e uY 1 iagn their
t Qlibahd Alf¥eiof UD st} RerltQRrARENHY H66HPRLKAOEE nB&M95 e

during and after a cutting sequence.In one
configuration, the chuck 120 includes a vacuum

) TP inel i e iadlt i oPe S esa o affh e EPS Gl Gty

I Bbfr@ik 10828619idL 216 A8 derddv@dSLBVeAl B3lisPlacedidvbiMBie substrate 108
channel s 126 sized to receive the cutting bl ade(s).

Waahneshé 1 Aasorden o seeurp ithecabistnte 1 Ginvigcaligmed positiosr The cover

DA Red o E AUREHAPIRAGE IR AR P 5L 12
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 singulation

station 56.

[0037] Once in the singulation 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.



108 above the upper surface of the nest 112. Each of
t he vacuum pedestal s 124 typically passes through an

w0 pabsesxig®l grid opening in the nest 112. The PCIDS2009605340
openi ngs and vacuun1pedestals general ly corresponds to

t 35 B pomraion e Patk i BEBGes Y Ache R Pl 103/ o
gﬁh lﬂ VdF vaBGud g@&gs&wmhe rﬁw\fagﬁgn ?Edésﬂl?s Pﬁp&&&ﬁl Mv@qle

| ow ng the package to d securely to the .
t oacswn ﬁamaemlateHQZyamimnsmnm@t by cuttiag olranclsHE6 vized tomreceive
erated t

t d
v du o pBdee) Bueh tiniet LS Rt FEREcRarEn tathedlat 122,
5t hBe DRIbmldededtilsROG ?thﬁﬂ% ehBtictt e nefuak by tEnE MR bstrate

119 can be renoved fromthe néest 112 in order to
prlé)[Saibevef the uvppouutfaegofdpe nest il 2. Epdiodghe mwungpqdfretals 124

et e e
S Qifﬂeﬂlg ﬁ@ﬁ’d $REuAh IR dedtals Bedhallyh@reaydndy tcdﬁiélrﬁlﬂﬂ)eilB ackages

i nCl udes one or nore cutting bl ades 132, each of ich
i éomchqmtﬂxewwﬁra@ fThei telp Serfase|of thegcuan @efesl 168 fermstaevacuum

10 blﬁa 1&11 %ts%8 dé'a}s'ilrfgge of tﬁg gékldgg bse.lsﬁ%,peﬂlﬁ%llll%the Ichkage to

r nore nozz nozz

beyethehPsecuRlyP@IhOtoptub@te 6f the baduuay padestel 12Bhelieh ths vacuum is
generally a nozzle for each cuttlng bl ade. The nozzles
ndynee one Fhe aHionfercaisgangrated theneh yac B Py in ¢geh of the

alvtagﬁlﬂf’i‘k)e&’e% r% fﬂeﬁ@éﬁdgﬁeﬁ TI%& ﬁ%ﬁggécg&‘?th% c‘ﬁh&ghfo éhe cover

i nf'égra are arrange

t d 19@habe raboued feoin el iwestlBG, 1n@l‘di:r t@picpardbii euttihg opghtion.
the substrate 108 in order to dice the substrate 108
IS into its indivi dual pi eces. During translation, the

S ﬁan:ﬁﬂ %ﬁée ﬁbﬁ) ROk Ak od Reseﬁéita{e'driﬂto é)lurahty of

e vacuum pedest al s 124. use
t Hedisidnst paakesed OB orE dra]ncse da\sllng dhticys h’iﬁb\iféachh)étlta}‘;amng devices

DB oHF ok etk HedSuBd! Fath &Y 1ite shisged Wit a fuid o
1g%iﬁ {b%%)%gcfﬁgﬁcitg 1l G148 189 %vlﬁ‘l%%ﬁttl% 2 TQE fﬁﬁk?lsstg%i’cﬁ PéRayed -

e saw ng devices 130 chuck 1 can
20 bevithoerecbrimora nezzlest 34. oThamysles mapbd etrbes,mlpéa‘cﬁcxther similar

f th bst
c GRS sgen Ty Aor s ducpaF Cifig Bladhe ThE Sedesymay be
t REGHAR 2hHBisBHASH IR bRe 43 herafithIRARAVE! tﬁé}ﬁlﬁﬁy be 1ntegrated into a

conponents can be rotated so that ort ogonal " cuts can
beinghxletdgral nentenb The qutting b&dazlmaa,re @trmcdrtp refatesabout an axis

3P T a5 ML 0o a5 e 108
25 ChidGKdividlalgiBed] MRRhS tehasitons thl sﬁ@" ‘tﬁades 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.



saw ng device 130 is used, the saw ng device or the
chuck can be rotated (e.g., 90 degrees) so that the
W(smb)smszssfe can be cut in two directions (e.g.,PRI/ESH05/005340
I n enbodi nents where two savxn ng devi ces 130 are
of the s V|ce 03|t|oned I.N

on
Sﬁwaxp R IPGHOPT BRebY roRS A CorRa ietisS pode e Rying devices
a dnidraSdiaddichBFbd Qhfiglred to nivenle éﬂh%kx Ilﬂérhﬁ&mﬁ‘féﬂtstwﬂfére a single
ot her sawi ng device 120 is positioned in a second
orsaezmmgcﬂevm ﬁ3|6) ipnsepds thesawing deviseon byt ghatk caroBe fatated (e.g., 90

: d di th Th
" et o e rurEa s B Wiy E deliordle gt e
5 W dnlibdd‘ﬁﬁerﬁt!s %%re&w sﬁ@nﬁé&l@vﬁﬁs 390 hitalsed ohB©P R Hfinddevices is
cuts can be nmade wth the second sawi ng devi ce. 040]

Durasitipnediin péirst paentationdgrorderdgo gqﬁéhgsuhsﬁateal OBjin gfirgaliyection

is.| owered. into. [ [

- s fidut Rudifrft ol Bk k8se 1AL PeRMPLEY jhsecond
Undridntdtiag i bRlde due drhsuBsteRs 1 086 acsebbmdw@irdmbg lié.g., widng he y
is generally very close to the substrate. The cutt | ng

blaxifas The ehugkdp tpénally sefated aftgra et poted crigts magde svg)t@éhle first
10 T%g\rwvg%‘oéé%e s%rfﬂé{t %rseé:cﬁﬁ éef: A #S Tsagtso% S(%q’&élglp htetégc&{dasqgfng device.
substrate thr ough the bl ades. The chuck may rrake one

pass and then step |n order to make_anot her pas

‘t HP%@ VRS @mﬁaﬁw BICHHIE WRIAIPNA st 3R ISdaMPigd ipfgiacoutting
LSt
BT A0 SO, A3 4 bl o
f |lﬂaades seaoh |a$1es1mdscﬂmhng'|]imeg}&awmeh is gdreratlyueky clssq totthe substrate.
rees te rotat| a secgond saw i s | oyered

15 cht HI&I%I?C% a{?o@?? F%?‘Fe Fbtthe éli%l’f?ﬂl cytting SPB%@“&E?@%“J‘ and/or
t I

b:’lg%%%ﬁ?gggﬁa@'@ﬂ glg ’éﬂleﬁageadeg u???rﬁgﬁ&efhg%hh&% 1&151:63 RS as to pass the

gesnbstmltet thraushytheblodes. tThetchacls by ekt ene Pes and| Ithenrsgep in order to

bl th t at ed tt
P et b roret e er tine B upayEhe Gra SRR Shmede. Afer
Th:%frﬁﬁeftﬁl%rthe ﬁﬁ?séﬁ BF 61!&8 'tﬁe Elﬁtﬁﬁé bﬁtﬁ@éjarﬁ&p?a%r ﬂd%zﬁ:aﬁé trR& off and

substrate throg{g | ades. “The chuck rmay nake one
20 pdbefishehw fsanis e}Shefrcafw,dbe clma:krtaméatad] 80 Idegrepﬂaséfter rotation, a

t hrough the, cutt es _un t he. desi,r C

e i A o RRE pOTo. o BRramBl § ok moves fhe sceond
orshWaRoRelin thehRliReGH 2GRS tBE Bla@és r84dh /@site® bbb ﬁél%ﬁt which is
fromthe substrate. As should be appreciated, Tf

b Igaa@rgllmf@rym éaithsgubstraje. aFheatingblalesgreiden a:@tated at a desired

S SN R P R e T, e
25 p rcﬁdd;l@@ Gran$10@4 3b adNol ks tHRGUBHAS ﬂ)@d%hlﬁ)@bliaéesd I'TREhuEE fay

its parts, a top cover 140 is placed over )
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



the nest 112 containing the cut dies of the substrate
108 and the vacuumis turned off. The top cover 140

WO 25083588 has contact posts, which hold down BEIES2005/005340
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i ndi vi dual | ysepar at ed package. The conbi nati on of the

t I Q the cu ka

| SRS nd . 1E AEPRde o e Gyt L4 B RRET L2 ang e

| ifackai@s 1hratedan@epawoaasforths X covete®hést Bkunlrb B¢ Mifite theQovered

the individual packages are permtted to drop bac

ddist feuraeif pete chigl e thedndividglnackeges peaipaspitiaddo digp back
j urL the .. .

onon Iy nat Ry L B0 Bl Bielel By ML AR Iy ffrgajned by

hotalsehattsuautindihe bagengsyintthendst ¢tiy)eThd Refigdrywalls securely hold

: . ; | :
P B 4t acied e G 155 oy g i oo 494 rotatonal
ORIt D Bt b R g s o
arby thteetainst walls2as wely asivappieé bbtwaehelie qntae psstdof the ¢op cover and

e A i I
SURREAAS b MY veMEMPFLRh Mot %eéﬁ%@fﬂ%@igc@%&g dre lggf%ugs%gtially

di ced pacKages are essentially align rea
r amovedile by dine tetrénareells,1the dické patkages arp egleatialylalgned and ready to

Lnal | | e, [ k d
oA e T B bl e Rt b BBl atigsangor
dexatgleldinyh bickhad gpeshiabrdei N greater detail. The
sawi ng devi ce 130 generally includes a notor 150

having a spindle 158 that rotates about the axis 136

j . ' t.h tti d 132 . The .
e A8 el OE Rkt P AR e,
Thee spiving] @viks 830 BehddslBSinOMNEeLs mdRre 59 ﬂiﬁ@iﬁ?% shBfd1d 19 that
are confi g%ur ed to spatially separate the blades 132

aFriates At dha axds B3 oipaeyite sdationifepthesuttingtblades 380 Thetutting

SRR S TSEBARCESS PSR BB Rt o

pegacedd 6anhaaradoriigued takputially Reparate $helbIfddsNBR @AY to hold the
sandwi chi ng t he spacers 160 and bl ades 132 together hi

nBefing Alades 3o thaktbey dsnotislipatheaoniitng: oTke snsrerall€0 and blades

housi . i . fer .
S92t Iod LTRSS 00 5008 b i sove e
dexik 86 ﬂ)eréb&(kamlﬂ\@iaﬁﬁlk tmb?pagm 22 Ezlﬂd bhﬂf@d@t tb3ether)n Bedst cases
used. , . es . equates to a
diEraeiek gﬁi%ﬁ?@pﬁ_ﬁt%ﬁg}%@gp@g 152,gmwlamab@be@pupled toa

- - : ' : i
YA BIANSA iR B8 B SAIARE R, BHiEky) Bo
exanpl e, the saw 130 may include two or nore cutting

blo%ﬂ?f‘A%%ul% Sml' ct>t1 bq:g(feg lgb (xjneay e uss!ageInV\éetnre]ral, more blades 132 equates

to a decreased cycle time. Therefore, a plurality of cutting blades 132 is preferably

2

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
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



gaps therebetween corresponding to the desired width
of the singul ated packages. This is sonetines referred

W0 2008883588 t ch. " I n sonme cases, the nunber of bPEHES2003®5340
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corresponds to the nunber of packages |ocated in the

r r. colums .on.the substrat 08., For exanple, in
T2l Aoy © HE DHAPRLERef b ingy e e hpe fower

| edlades 102 bhades s b8 BackhBésSoritBerd @laydeBOHI N1 /1T Ban rows of packages.
however, and the nunber of bladesl132 may vary

ad8dhairasg vhere theresise Evar bladee b2 han packagee tticcwysten may be

Gl A GO L SR T R BIRRR P

cald8 iwkies petitfied dirasttont ewer bl ades 122 than packages,
the system may be arranged to nmake nore than one pass
in order to conplete the cutting of the substrate 108

B L —
s moalanhigr Jabhtamnbn each oftthé bladds 132. dhelvoolant Sidublicaesmay for

132. The cool ant or |ubricant nay for exanple .
c FrPBBFHRE eﬁRP“\%a‘? rateryiige éﬁ@&powﬁ% %ﬂsémhb’s@tﬂeye@@& includes a

irel : I '
D1 B o R (8 PuRl D10 357 it SphapP o BRE U h by
t @oapled o dflswlrooecell74 wa encoorenae hoxase 76as as td distridateate fluid to
t istrihbute the fluid to e bl ades 13 hi some o
IEEIEEH Tn SORe cap dpohpbit sueT a8 AIe B8 arRmEe and distinc
‘i'Gcg lpBfidnt C HBABE s es, e s‘ﬁhﬂﬁ{o_zﬂ%§ €63 ieu]fe%%?%&f BY 07 AldG tegrally

are ganged togethera I ntegra rmed as
sifopied gsantgldparti nheithecerse, cactacftho Spap@osziealbdazy be fuidly

168 be fluidly. lled to a central .manjfold 170

¢ RARPIRL et peatee) Wt Oy ice s <0 ipen thschoges eraad
t Agredth MdAtinRYEEL 8R8Drafe HRS RRERY 159221 es 168.

[0045] In one enbodi nent, each of the spray nozzles

168 includes a channel 169 configured to at | east

i=al | d th i bl ad -
ST I EnS b P ak B b bR e l0ie8 Betionehgo?
edgefigired fdeut Cabist parGalb} ALRUAN theQttthgl H181eS1 32250 & toldiBultaneously
cuttlgg bl ade. e spra% nozzl e may, for exanple

i depeidovspirBuidgante thywuitine edse ebihe watting bladgtand wntoghe dides of

t ' l-ade ting blade,.is in th

oA 8 RGeS A B ) R Bl S B e e ncor
gbotsmwafls dlidt 3cehechd the tiv€ng Piade wdeh eitsdufitnglHZd SR iRthel Pannel
preci sely | ocate the nozzles 168 relative to the

chbRi ng bl ades 132. In sone cases, the position of the
spray nozzle assenbly 164 is fixed relative to the

[0046] The spray nozzle assembly 164 is generally attached to the spindle housing
152 so 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
may also be attached 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 liﬁearly along

line 182 so as to center the nozzles 168 on the blades 132 thereby optimizing the fluid



bl ades 132, and in other cases the position of the
spray nozzle assenbly 164 is adjustable relative to

WO b®shsases 132. In the |ater case, the spray POREE®05/005340
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assenbly 164 may al so be attached to the spindle

h i : Vj f

i ﬁ:gfﬁagewétg\sﬁmet %%l?faé‘%ssdf?ﬁe Bl‘d@efe 1%&? \’ifélf’{ﬂé ﬁ%gé}x?%g%ﬁe ﬂrﬁ&r:%s 132 from
1Gﬂn&@ﬁ@§ﬂﬁdbﬂﬂb§ﬁ68elatlve to the bl ades 132. By may

of exanple, the spray nozzles 168 can be noved

Iinearly along line 182 so as to center the nozzles

e

A %rctﬂl%% %ﬁ%sﬁ g ptsegtﬁtgfgéé gl@%#ﬁdﬂhé bg?leg&?efglzs prov1ded The
vvanh I@snm dvesntat igeludeennlylleuhés phid2xtandingeforh dled sm@ce hrd thus the
nozzl es 168._ [0047]. According to a first _aspect of
i AFeRen b used ’{61 Lyt é@%on?é%tfomgl RO G aﬁ‘?EP i Ffﬁeli%%@%g with a
nesk &é@ 3 aﬁ@(mﬂgeﬁ‘lijl @Y 22! BSwRLDR 2R hfex%mgg 615&@ That s,
t he sur ace an e nest can be used I1n a cutting
0 ngfrmlsmg\lshd Ibms;tthmw devige @indwtpliced imite déstreid rpgsmon Inelatwe to
saw nd wi.thout it trappi mat er.i al en, it
> e SR tog e o sabistang and Rear HRRUDG I R R tna et fAF iz the blades

t REIRAVhARYS febnrfaAR &"fh@iﬁa@r@eﬁe bitcl'nhé tetesihg, ¢ 4. @Hésl‘ehingﬂts slide off
relative to the surface of the substrate, and further

t methenthan geiting stapk betweow 8 il prdith bldde. bl ades wi t hout
haV| ng remants of the substrate catching the pins,
i.e., the remmants slide off rather than getting stuck

bqy4g FigNEARING 6 4te pBRPEItREAiaghARAS thE pASlesHhestBde@Bly 200, in

are perspective diagrans of the pin-less nest assenbly
2 @osorilancg o6 Br aigreseb ogliment of éheanvbastlt imsertiont Th@pq@rlé@emst

t,i
| e B00 dotrdtyheiRas 178 nofEP SRR 30270 ASRES R e s
CRBAfigle®td teapbRrPPiAld With tRin Woldsr flae 202N Ihgl 68 &hows the nest
plate 202. Fig. 6A shows the nest 204 separated from ‘

t HQ4 senaraied ﬁ@m the ainehodder piatel 2@ gnd . &M ch@we e neeist04 mounted
258 P A B 502 R B e

aleaingurbewhie thearst 200is s vable diprefrdrhe Taht o the iEb@tZOh $s used to
the nest 204 is used to transfer the substrate 220 and
c tFEDHEF the seRstrareel? O\ cybiRaristbet Y s aTipBDsIYoFhe pi n
hol der plate 202 includes a receiving surface 206 and
a plurality of locator pins 208 extending fromthe
r ¢01M9}' iThe pavidlaael 26 @02 Tivdudes streczﬁzing' fnefacd @66 and u phndlity of

ructure 210 that surrqunds . a ar rangenent )
aloy ﬁﬁ@r@%ﬁ@m&f@fé s TeeRiYIpa S %fe F08r a%ﬁﬁlﬁ“@fo}l includes a

e e e

p IZéiQ ecthaies & ipbuirplity of mamr hpleaR&4 (Hat goincide 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.

[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



6B), the bottom surface of the nest 218 engages the
recei ving surface 206 of the pin holder plate 202 and

wa b@siogassg or pi ns 208 pass through the | ocat or PEIDUER05/005340
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214 and above the top surface 216 of the nest 204.
| SBOOLsaEaI il RCPREL) W 1R AT, AR, Kbt

pl 220p1.20theadse portive dngddes tHedoadtarhahésrom thO Sulsantelia oudeedo position
to properly position a substrate 220 on the nest 2

si the Pefistrptet withesspect {hte nesic |1 @UmBEReIdPoOTRINS Hipt ?lwanes
Lg%tc%)@ﬂq@ﬂé rdlaﬁféd%%gds"{)f b s s@éh"i‘t e tBh B%ég%%% %ﬁ‘% e1nclude a

&L extendsabove the surface
pltapered véctibn that belpt gnidh diiee]xaca’:t@ﬂhdlex:?.ﬁéle@lreo thetthase 226 of the locator

; GoRCo. Rt BeteaRs diberalinas b i SRanon apaaipeidgrmith the size
t he asHihehdiat Gft‘% ﬁ&af R8RS b OThE ﬁlﬂggé&g zzEBh@thefem%f 39&13,

| ocator pins typically varies according the desire
neesiontd edattvesy dicamnst e i.6.opo teseral dnft 2Rlteragtivealy Iteapered

a tapered set on that  hel .qui di he.l ocat.,or hol es
5 wChUmaY R Nl abostian R tReif o e s 250§ meRorEofahe locator
23g1&8eneral ly has a size and di mension that coincides

with the size and dinension of the |ocator holes 224.
The substrate 220 is therefore exactly positioned

DB R ey Bty afeh el auor e 2 Hi4en Bt Rotder plate 202

PQhé Pﬁﬂloﬂmfplﬁ@ﬂmalﬁi@ﬁm}‘ud‘éb ohd8r 1Hib%DHi RN Q)cﬂﬂoﬂ‘?ﬁﬁé 980 Hat are
t he riy align

ocat or hol es | In order to prope
arrdawd el pﬂ@téowé@rth 33rrntthengst ﬁOﬁoEb@pﬂqﬂlmaéomtS 230 may
clﬁdc? %Eﬁ{ﬂde B OISO ts%ﬁgoz P%lgfg%gfregﬁ% 120?20 QWS hﬁﬁeﬁ'%rz%vg a base

I Q@é‘tﬁ@foﬂ”tﬁé pﬂota&ﬂa’cag)okﬁaweihe Bokt. sediivh @lsizea ahd@itié@sioned
posts 230 may_include a tapered section so as to help

g @FlééaIﬂSh@ the pé@t Iperteitholesiglas o proyen\shiftsgheygadween t Tlamnumber
ofoftl gt{s 1111 Gn%tvﬁd QJ%E%! 2 Othe ;ﬁmﬁpﬁ%ﬁ%nfo%?ﬁﬁlém t%xére are two
oca

Sl z€e SI one SI m e pl

htheslcﬁatoapostt@zm sluegdtat sbpcﬁﬁlsg <tdmd5re bEthA@eaﬂe z(ﬂneTmu rbefiguration
of | ocator posts may be wdely varied, In
i Ihelpstpainiam BaBeding iﬁlOW’P Kepd ya)PéltWo The pa@t lpeasalt msts 230 as

p%élﬁas%ﬁ?lo%t%‘f fhs %ﬁgféggﬁ Q@%?&Eﬁﬁ{ to%&m tHé gfaEe

hi's con |gura I on aln the nest
x and y p05|t|on The pllot | ocat or posts 230 as mell

cator re typicall ress fit into
vadeTaeh TRas i @é@ St s nffishEpd: 6 pihenissimanged, to
ZQf]ansltah@Ildﬂ?%Bd %&ﬂtn]‘)rﬁtll?%ﬁdcg lﬂ'ie?ﬂové?ﬁerﬁ%?ﬁfe% §rate 2 O and
arranged o trans onal and rotationally re uce
t packapes o riberofromipesitiohedt W&hm 12220 d 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
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.



packages cut therefrom positioned within nest 204.
When a substrate 220 is properly positioned with

WO e®pesxssg 0 nest 204, the substrate 206 rests BOEUSZ05/005340
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the grid arrangenent 212. The grid arrangenent 212

OO RGBS R ED, R AR Sy BRTHREARS of s
220401 ht RE e DY BSh b0 zp%aﬂlgzme jadinicasivhedrr id dightly pmaumhan the
wi thin the openings 234 after they are cut fraom

s Wisensioreoihe paqkﬁgﬁ%%]t tocprgvant therpackiager22d é&n%gngzémough In

345248 RO ek, v
NRye Bigpdved @hyop/arrfaeel of st 20k NRetainky walls are spangkdt such Hent a

nunber  of packages | ocated gn the substrate 220. Each
opérlagg can fest o thel top séeg of thsde @ie PY5BiyE)S egt opening 234,
el Lo,

C HEP PR R e PREB AR ﬁiﬁgﬁ‘*’éﬂﬁ QU rotationa
o@mﬂeﬁganﬂaﬂthbmdivm'eﬂqxad@d 20b. be slightly smaller than

t he di nensi on of the package 221 to prevent the

package 221 fromfalling through. In nost cases, each

N ﬁﬁ zﬁ% gtfb@trbté 2504 aﬁigﬂg@ ditRMné ﬁ‘és@Q@ﬁ fa Rk 6’10{ ﬂ{btwn) may

are di sposed on top surface of nest
Réeaisedto wahﬂeshmmmte a2Q édths mest 210|4a11 onlep fcinagéain an proper

PR AR 0 SRR AOH 250 S8t RS REL B pest 204 during

r %ﬁﬁ‘éu%@éjtrﬂﬂs'fé}' ThE 8bRir rﬂ@feni’éﬁf'eh wih@n thdTdst i(ﬁﬁls pos1t10ned on the

translational and rotational novenent of

i vdcwing whmpladktagled ﬂmvacpmamyurmdc@ thersby utrsmgtﬂee subgtrate 220

is aligned wth nest 2 over not .shown. .
bdo Gaadipaclisl, Tbe Al Simar arindS§Rnde e BN g Bikyor pins

Orogl@blek %ﬂ@%ﬁ@ﬁg BorréspoRdifg ans 08 hbjed i thelndkti ne/or ehd diBstrate.

nest e cover stays |locked with the nest 204

d a“rherpgd elsbstymaalbf inelades ematimhairfee é@r ﬁngagléﬁﬁiﬁ‘eﬁ@bﬁwé% ie., the
i ti
plr%%t]élgﬁﬁ ﬁwlé p%}ea?g?fiarﬁa lop@ﬁ’ Fﬁlg](ﬁli ge o er eby sget%tepa%% st fhg nest.

substrate 220 to a vacuum chuck. The cover may for

exar%e include a pad i ncl_udieﬂé | ocator pins or holes
f dP0XH) ghsithey aspAct ekthe itiiendopraitesiedhnersian ofp noralefes directing

S8y UL RS o IR0 AU ELN by
mipllddeg, & widleddao hvbrivhrsbean s@getm&tlhtdmet}ewhahfgqirecdsm The fluid

hol d the substrate against the ne [.0055] ot her
adlpatcelsopcts freclpanpatividaes @Plattb%bkaée% #d the %%Haf&f Ag should be

n %ééﬁeglate u%%rg&i tf_ﬂﬂ (ﬁl} %1 g\é? hedtBfid ﬁléﬁﬁét%%ﬁapjﬁ%gﬁﬁl of

dev 'ow acts to c
b|paﬁﬁﬁlat@8avafddueai dwringuhe cttih@ptocesn ddorapattiwularly, the nozzles

~facilitate the cutting process. The fluid

30

described herein are configuréd 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.

[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 cutting blades. The nozzle member 314 includes a



flow al so acts to clean particulates fromthe bl ades
and the substrate. As should be appreciated, unwanted

whsoshiss s such as heat and a substantial quaP€T/U§200$/005340
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particul ates are produced during the cutting process.

SRRt AU PEFEEE JEALPAR AR A e
c hehnagdles 1 (Sﬁne(ﬂindify cotugied tauthd pipeansimbdri3d 2 ahddized and dinensioned

to overcone the problens wth, current nozzle desi gns_ .
¢ HAFeRs YenOutang blage. 2H B ORAT§IQNe Hie, chanaedn3 1 gysgerve the fluid from

I I |
|6 k88 3053 e e Sy OBSEL Do, ot
acﬂmd itedicsetadi thivugh eheaprpe)dlenﬁ:m 3 1f artdhiatqpthe aientle member 3 14. Once

SR ASRl AR e PR30 RS Se B o o
3]%,81'1 of %@%kﬂ% 81k ARy éHto“% "cht*ﬁﬂ%@laﬁle ‘d'is%o&é?l ﬂfﬂﬁ?e aRAALIB16.

and the nozz e Is configured to
direct the fluid at each of the cutting blades. The

o Tgnianenta afecraririer 24 0 pewb S SrpREr: Se deine
C %Eléﬁ%@ 331 @m@[@lﬁé e Abyz16 8448BT 310 dffFg P, pﬁwf@&ﬁh@ lassembly 317

12 and si zed and di nensioned to recelve
Ila@ledesmuom rasp evtting blades hie thitare e¢mra3qcsby qwmé 14 laed affixed

fluid f h 312 b
£ 14imdo A ER B 2B0 2 Ras SaamBD. FhichishSe plifchenso a
dispReleebusing M%ﬁlﬁ\fdl@lh@%sd’éﬁmp}%1731@p6%ﬁtﬂ)rieﬂtt@rdcﬁﬁre ezri]ch of the

nozzl e merrber 314. Once in the nozzle nmenber 314,

f Icyftingibdades Bé&d-colthe euiHng bladesdl Sﬁ@ﬁlﬂéﬁ%l)%‘mgllly witirithe ghannels
t
00 8l P PRETL S ATl S 2o gp e

arterougloiRtpipemambess eand @itthrolighsthe ehdnnels)3 1 6Qff tig nozzles 315.
d|C|ng assenbly 317 enploying the nozzle assenbly 310
ofBeraige each qffhe apgaleng 12 Vyugeyndsiibe hlade 365 é/hén the blades

r r
e L R o T
assdindslay 16331y pcwhbn: bf tharides ofiht didde @ 180 Idtlépmaghed, more fluid
housi ng 322 t he dicjng assenbly 317, is positiaqgned

t GORt@etst hFeblé‘gf‘éﬁ’ 18 thanswith feqvieRonsl Berrdess 1igpis yeswlts ingpggroved

Chbii fbch@gﬁtﬁ?s%-ﬁ? A 3 wel? la?ﬁ@c%i E&ﬁ% "1“0% ﬁl@ er}nﬁttb? and better

chann s 31 nozzl es

blhdd&sti®l8 are rotating, fluid is forced through the
pi pe menber 312 and out through the channels 316 of
t he nozzl es 315. Because each of the nozzles 315

pqejdss?lﬂeﬁferﬁﬁ fﬁ%@%Ath&%@ 331’?1b<¥&’gﬁ{énﬁ$ﬁ hg&g%%%éﬁbly 310

are in the c rced a

t well adgéaeoies‘trﬂmdbh del@il 3 A8 shawsn weFigs.c3A and 9B atht nazzle member

ngﬁ% 159 @fz]aedt to%heS Ilnlljag?ne%gbetr 9?2 sboI gsdtg fgr%g the nozzpe assemabq 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
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



contacts the bl ades 318 than with conventi ona
nozzles. This results in inproved cooling of the

whb@des2s818, as well as better renoval of partPCUUS1085/005340
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matter and better |ubrication. [0058] Referring to

Fé@é?ﬂﬁ n%fﬁg\],mﬁ) ?‘f Elshf(:g)ﬁogcg g%g‘?q l'i]gf {})1]; gh?rﬁ] Fg%lﬁslﬁ tlF]e nozzles
i r316i gs. 9A and 9B, the nozzle rrerrber 314 is attached

to the pipe nmenber 312 so as to formthe nozzle
assenbl y 310 The pi pe nmenber 312 includes an inlet

3
R R T —
sifalsrited! fiem Rispenlessael, b3l the 1fﬂfw1t16ﬁ zantempiindahe 8614htmst10n of

attached to the pl(%a-L menber at the aqpening
THOz e 2paneberpfemads of wynatﬁréfrl@e@paﬁblﬁ Wit th eme\mﬁgber 312 and
€ I

Q‘%Réso%g ?%&}ﬂﬁst&?dl%ﬁ'%gléﬁﬂ%q%}éﬁ?lﬁﬁbﬁ i O\B/fg lof leﬂﬁ}ﬁg,e&her metals or
Nptasties napbe hsallibstesd b1 stﬁdlewsieeﬂehl emboﬂﬂntﬂt&npwh'mh the nozzle
menber 312 to form.a Ielnte tedu

opdfand gipe Jars made Og@ﬁ SBS E’c SF’S éhef ‘F}{ﬁ‘flﬂels 3316 can

s

o e B SR Rl oY e Ibalk ehdi33pgon frply be
t hesidaiztogherpipb8i2 84 forsmampletad tednierfadd heiteteauthe eagtle ofember and
t he channels 316 in the nozzles 315. [0059] The nozzle
mefBRIPe BEIDGhi ch i s shown as a single el ongat ed

menber, can be fabricated froma stainless steel, but

the i nventl on contenpl ates the construction of nozzl e
rre{ﬂﬁﬁﬂ Figil ACrFa1lustraan yanioms aidved of dhavpiae intsingbenBi B se hssto explain

?’Pgﬁ’ﬁgﬁﬁn fﬁ’ﬂg‘f,%@%? a,g bllﬁlggp ge eﬁgﬁ 1-?3? %s?ae p1%e ?hat gas a

p'fﬁﬁ& b&SagBncRRteHIRIE th&%ﬂ@a;ghoﬁh%tlﬂbmels@ftﬁé p?e Rmber 312 is
enbodi ments in which the nozzle 314 and pipe 312 are

ws;dpam ofmmvmg@dlttlas s that Hieedips member 312tan br fvidy soupled to a

R e T

p'fRﬁvﬁéﬁlr@@ghftﬁé ﬂ@Wé@e@Q6 tigeford i€ lf(ﬁl@é‘@t(b@diﬂﬂﬁfhgh ilée opening
nozzl e menber and the pe nmenber. [0060] Figs.

9B28in thetsideraf thewpipe a@mheé\w ofhe side mlyenﬁéﬂwemp%m@ér 312 that
asilpctlucrlrgﬁ%lz (%e%f?t @8%?%?1%% g&gasul %r%?% %&ﬁtg?gﬁgé Ir%ceﬂh?ﬁ sdlrface for
p Qﬁ@ﬁ%l&ﬁ@n’@éﬁﬂﬂdvm thé enidhdrzzugbmbdrita 4iinimstrt@Pithtothe opening
t he ge menber 312 is capable of receiving a fitting
&23% otpiRe HEwEedlder 312 can be fluidly coupled to

[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,
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



fluid source. The end opposite the inlet is capped or
ot herwi se bl ocked. The fluid flowi ng through the fluid

wWp2awsagpssB826 therefore is forced to exit throultT/Ukm®05/005340
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opening 328 in the side of the pipe nenber 312. The

o F 08 oot giemiben i i Gt abd i (g lavh Hipugh Sach of the
r 65§tk Y5 51915400 ?esf ﬁfe 8 s@&ﬁ)ﬁhl‘éaég?gptﬁé sl 3ahe M ddh %reélter than

end nozzle e IS insert Into the opening
i rthe b1e>s$)sqaaonm mmrof mﬂholﬁm@bhvéﬁt@aal spFayioziles (B¢ v edmyentional
various_views of t 14 sa as
e AR ARG T OHI ATe s DoVt be Trgteess 2a4 fherefore a
“%@eﬁﬁ r voldmb BPhh’ﬂQ§ bé d&ltﬁﬂlﬁéd ttoythé’f)laﬂ&t A ﬁioulm?ezé@%mated

at are ganged together. Each of the nozzles 31
i modredBad typidadisiénareased hith goplorg dndrulydtian dndalsp helps remove
passa 54. The bl ade receiving portion 352
|ﬁﬁwﬁag§%Pﬁbt8ﬁ5 e?E2316. The fluid passage portion
354 includes a through hole, opening or slot 355 that
directs fluid fromthe Blpe menber 312 to the channels

31[80@] Theechbhrale3 Yeeldhe blage psetvingp@ton 3Tharesheh sizgband shaped

7 g e Cmetdige S55r 80 a AnE btk 418 Mg GiRelficByi e Pt 316
t hfas bk 362 suffRié anamiGse 3dadyf 3 18NGitHIh A o RPEI 3/641ﬂ1fﬂc1ent to

portion 352. Although not shown, in _sone cases,
caliieet/lgd aleangdhe gies efdhe bladei3bhp oEleiflyid 13 ﬂl@rﬁfor@moapnly directed at

t Qﬁ%e gleetf;h gﬁ%xggeﬁl\ﬁgeefrﬁgga?s% Atglx :éuzegl §twﬁ feT(p El’ﬂﬁorate even

t fuekghthe @bhnmels dfhbe bladé fecdivg ﬂdi’ttl(erBﬂi‘Z grag@medibieseveral walls
cross sectional area of the slots 355 is made

t Hagluding side gdls 360 endakpttemarplbio Heherifleskalisy 'and bottom wall

¢ ;%\rt}g %g{)%cg{ﬁ%:gn%% @%&%Zth? 8148 tkgle }?@%gg’t?)g?fé:%[}gﬂl% R%A4 B cutting

| tadeabe dkerpslthelfariéfmngreatar gomat evithwhe cutdngblafib diele tavea, etc.).
be dlstrlbutgd to_the bl ade As shog g he . )
appwiddhal eld peymally bgidgtless gy {fomhe blade ysipg cpnventional

c I

RSl SRR P IS 8 BB RSl R can erefore be
3iBedfo ﬂittsh the bidée. r Blgeshapeof thestdeovelB5ad hoéoraawzzﬂlssnzz}elmb widely
and .s ed to,acco dat e se e cutting blade

TS B TR bE Fo A CrRs A EIa on Loy 31y b ogpypstantally
3??@ gdcs sRbRHL Wﬁeﬁ?ﬁhﬁs fedidd AR 3L %Bﬁaixﬂhlﬂapﬁfﬁﬂeﬁvlth the
depth 364 sufficient to direct fluid along the sid

ofbladee bl ade 318. The fluid is therefore not only

directed at the edge of the cutting blade but al so at

the sides of the blade. To el aborate even further, the

C nmlmfmﬁd}@ tht BRBNERGEL khd thePSTbie tREOnS2Ees1S a&@gﬂaggd a

by several wal
distance 366 apart frorn each other, corresponding to the distance between blades 318,

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
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



including side walls 360 and a bottomwall 362. The
side walls 360 and bottomwall 362 are configured to

w@ 05082388 t he bl ade thus hel ping to force fl ui PCHUS2008005340
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the cutting blade, i.e., keeps the fluid in greater

contact with the cutti nme, area, etc. .

bl B SRR n‘?%f?eaga &f9 @H{l@ﬁ&ﬁﬁ?og PP%aiﬂh%ffhe
blc‘ﬂgﬁneﬁ a&%goag%ﬁﬁﬁfgtd &haht I%éff{h%ﬁ a'cﬁaﬂfé\l\’ Tﬁﬂ' E&%dves is believed to
over the e. A°greater volune of fluid can
thmntwfod{mi&ellasedolziehavu@abmmmﬂe. The shape of the

side walls and bottomwalls nmay be wi dely varied. The

may be rounded, stepped, angled or they may be

St[t)@éiq Miig 010 ﬁlﬂ@t%a*téé%uﬁéﬂ detdils T /e 1B3E1eI 1AM bpetiSn As described
pl anar, ? he side walls are substantially aralle with

t hboin, aué1ng[lﬂm3]31&aretm@qedrmlﬂlln th@@hamn&m% Gsso3het thpgozzle 314

181G S IRE L ERe 803, 16 PARPRCH A b8 3B chnne

bet1¢ean JAtate suih8 bl 31 Re Wihditthe Blhda3 r&gﬁiﬂ@@ cuFbEitheate 378,
still, the blade receiving portion 352 of the nozzle

31@am3gen¢r@ued ded patsiculgieanater ixfyereesds ddeillyid aess fedapricate the
15 fr
BRSTRL uRy  B 0S SEf PO G BRSO R e
fragmsmegbgﬂiemm ertion of the nozzle 314 so as to

keep the nozzle 314 from i npinging upon the spacer 311
of the dicing assenmbly. [0064] It should be noted that

t 369 5@% m%li]@ X\f?eéthel (ﬁ’reclg?%lﬁ ol ’chél la,'dg]3t1 @tcfhg H?ﬁn93 14 is

t may vary accor Specl IC nee

e&@hﬁg&t’eﬁ 561 chao ft€ tladninels 316yummdahehh;ﬂp8e8 wihile Satinying the
cases, it may be desirabl.e to elimnate the Bottom
walariops spatial %ﬁﬁﬁ%‘ls of e By PEICREN 4 umncw ¢ pRglp a8 is

;Is?fg Wgﬁ?cf: Lpng lailo&m (ﬁﬁﬂﬂ&\é@?@ fetween R ﬁc%%?ed.% 1t4°anﬁ‘§f)aé€’9 BK1. This

as a nozzle having a bottom wa 0065]
1@reventssthe adzzde 3 L frovartowbdiregy the specet Bkl and z]se aBCMs sprace for fluid

ohacy Gt SaeadhpepdiatiS it nabibeE: Geadrde 318 s
pq{e@ug@éﬁ ¥ith4 Jﬁ%}fgg 325‘ t§% gt ré‘\fbnp t 36N %%31n§ Lclg'elllqst'sﬁbstrate 378

hen rect eq annel 316 and onto
c uluting gldmm@déhaadlearamﬁtte?ﬁ&ahé/ob tmdeidgl & thphozzle &lfcalso kieep the

SRS 7S e ST S B PR g o o

bhgggﬂg&gﬁsg@@d&ﬁﬁgﬁgngoth the generated heat and
particulate matter fromthe edges and sides of the

“blade 318. [0066] In order to nore effectively direct

f l[Hf)&] %g 011 1E]lustpalttgsdae v1§v:xlf%‘rthtogoenali] oztﬁlatf3 013*511@. f()? in which it can be seen

that the locatlng 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. 91I).

[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 a nozzle 314, so as to cool, clean, and lubricate the blade 318. This

fluid can simply be water. However, the presence of certain additional compounds



configured so that its channels 316 surround the bl ade
318 while satisfying the various spatial constraints

w@pooslg2588 ci ng process. For instance, the angl BCBE82005005340
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designed so as to allow a cl earance 374 between the

no Ie 314 a r 31 ts the n e
15 siPansa i e, Brapgdios ot Ftid B uis 15y 1o contemplates
Spas ﬁdcﬁasn bf éﬂ}ﬁccﬁﬁ’pcfuhﬁé’\’ch@ﬂict of ernﬁaﬁcecﬂﬁa ea&hng?s %ﬁ)rﬁﬁﬁ

the blade 318" Simlarly, the nozzle 314 is desig
Wi fiantiulate eanaenrat ear@biitive OQﬂuldolsgi mﬁbﬁm& Fof c}camrd@,rth@achgtlon of

agai nst subst at 378 - d n nce.376
Ao RLoRP e oo oS eEls 3 Bl BoBupe e ink
n%@@dnﬁlmltﬁésmmlac trihe gd@myn bPRdfitads NiohSs e talufactured
ar e conmmonl év;se qylocate the substrates 338 during

duhyMgacI[ r Gasiyol 110 4ctpdp iapwye dubyicationr Thooariion
t of F| .
geéte ﬁ%c t T&ée%% c{]d1t )t of/tgtléstg I;%{TE ef 8%1%98&%5% ttlQl.(?modlfy the
cqﬁs éraesrﬁffnﬁdfs@as @(iﬁmadne: thé @iy proceéant i onal nest is
used rather than the pin-less nest described above.
Specifically, as the locating pins 382 are often

ple@ﬁ@j A%? tﬂ%eag}é%t ggﬁf% 1@%&%&10{;' Iﬂfroﬁ%é ?/ié p?éln ltoﬁﬁ% the spray nozzles

t helaﬁivdﬂﬁa tB8 Zutdmg ibie@glesli This glﬂ(ydmtdonel tebaR2 caner the ns24¢s and thus
Fi.g. 91). 0068§ﬂénother aﬁ_ect of the_invention

. rfb% fiystreps andhe Blades sothairthe Hidis moge equally dlghyergd to each of the

diiifag. As described above, a fluid is punped through

t he pi pe 312 and channels 316 of a nozzle 314, so as

to cool, clean, and lubricate the blade 318. This

f1ui ' b Ho f
aﬁbﬂqﬁ%é?&%ﬁm S B A JrAe piyusitenh omRG 40D, in
deﬁb&@?@%&% d &SbRfimbArithdprdsent H¥entidd) eslgpvmt arfasz are

conte ates the addition of ‘any conpounds that act
erdiuﬁeneet tenspectia viegs of atbassembled gpzade acpaﬁrneutmm:mbly 400 Whlle

HaBnRG & RS baH PEPRsiva st hau e B Sits Bt mekpp fg nozate

© SQlapistRaS agGhiblY 200. ”H‘h@‘ﬁ@zﬂ?@ﬁd]u&ﬁ%nﬂ éépé'rhlﬂ?woo 3 &Hﬁigured to
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cleaning abilities of the fluid. The addition of
| wediust thntpesition bf the sprryswzalgnsdeabluredaivigyo Ishercamltladgs The

C RIERRRER S Bl PO rAER LRk FRLOE scdlgnbe o {hese

and any other conpounds that nodify the properties of
fluid so as to inprove the dicing process.

[ 0069]
ArlB9Hd (Thegvezle adfustorent pssgmhby 4N inpludesespindle brayket 402.
o) t he A Y uttin
D lou B 5AfonE, PR R F Rl ettt RbS pare
an@sdnib¥e 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
supporting 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 lubricant) 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



the fluid streamon the blades so that the fluid is
nore equally delivered to each of the blades. [0070]

wWO2@s/08258A- C are a di agrans of a nozzl e adj ust PERUS2005/005340
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assenbly 400, in accordance with one enbodi nent of the

Bﬁé%&a Phebraakeisocbt4 4 TisTuwuPeoicuLD) e s message 412
&inf?% M% JufleCTHe ﬂ&%ﬁ'}ds&lggm?m ggreﬁ% IRBG thy Auid

V|em15 oW ng parts that up the nozzle
adfrera tthreinlet asthe mlutlyt AN bradiet balyz41€ adsd) previdens structure for

assenbly 400 is nf i to adjust the position of
t rtaghipg o ﬁ’@z’*ﬂnéfegg%l%gf@gr elative to the cutting
bl ades. The adjustnent is typically perforned before a

cutting sequence (set-up). [0071] The nozzle
adj00E3]nfervine asbedinignt,40Onez7dd brdedet 404 pidatore parbeldarly the bracket

C ity by PR ot By SindREE RO it he G nowe

eXRRoA tRevSR tHQh@ctlHQB&'dB 03659 6drB M hiuste§ AWM MBst cases,
devi ce. The spindle bracket 402 is conﬂ&ured to set

t Hbe pozalsbrapkes H04 oroves lindselysplatiye tedhe Bren §§’é¢ﬁﬂib§/402 The nozzle
et o] b Spit 108 B el A P B gy
4Qfle hoszISHRBIE: UOA ﬁla@ beRoafigwRed & ﬁlﬁﬁﬁﬁe’faldhgaﬁe F@Rls or it may be

exanEI e the assenbly shown in Fig. 7. The nozz

bregakigtred dymoye along ity el (x anpxs 8ll shree gxiy (pooBidat It may also be
aﬂﬁ% 1gureH*8<Hq‘%zﬁQ%?>oJ§|‘?ﬁe égnafm ab{‘é et and an outlet. The

enera n ninret coupling 406 for
receiving a hose froma fluid source and an outlet
cougllng 408 for rece|V|ng t he end of the nozz

adPOZtl e ke Bystared gnbegiment, e nogrlstbragket 4Q4eanéufwr@tpamcularly
;ebhpss 90,800 40885 5% haRiaduad BifeEladilyg o

f rihe diteetiomdBtkaristativh és Iﬁaﬂllleé to theheisfdf mhaisppmﬂs agbcutfide bBldes
id.fromthe inlet to the

fi t the fl
odfise g/ua&%g @ﬁé{wgfg %ﬁf}m&&gﬁ isdrestion.; the&pray Bp#zle pgpbly can
T Yo Rk %g‘fkyﬁ%%{ ﬁlgceﬁ%laﬁpé fbdtlh@ 09&1@% Ié&%eo%ﬁe cﬁt@gg Bladk® Thati is, the

one enb e nozz brac 4 and

p esptaycnolzahe laysetrtbdy tandmklateallyp dyov4d Go astorpupdylyyplecaibt epray nozzles
to t i ndl e bracket 402 s the s nozzl e

s Lo paibls Gabs Ebng Rcer b daiaBbRetn can be
finely adjusted. In nost cases, the nozzle bracket 404
noves linearly relative to the spindle bracket 402.
THe0THd zid dalimratektbe nagre brankds éO#rmjteoVablyrwwlal torthe spindle bracket

S |4|69 Iv(lea & %‘me tune translatlcpn mea'lamsm }1:104!’ The afnrRe tune translation mechanism
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
slider 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 402. 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.



the nozzl e bracket 404 may be configured to only nove
along the y axis or it may be configured to nove al ong

wo msaxisss (x and y), all three axis (x, y and RQT/UB1005/005340
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may al so be configured to rotate about the x, y and z
axis. [0074] In the illustrated enbodi ment, the nozzle
bracket 404 and nore particularly the bracket body 410

i S[d@ﬁg]; g eek] heudin@iFd ﬁkﬁa&%@&h\@%& &ﬁ%ttﬁ@hmioew}éilch the

brack 402. The ditection of translation is paral

t onazate lamclst 404 tstattachpidndih emoahchsey) thd nogzle! taatdkst 4@ ig aftaghed to

1 S). al | ow franslation in this djyection, the
o e haing 1B RSt Sis® e s pr KGR TedBege Bracket 404
I &g incPude® JI61€430Wh ithal $heSB 965ibn b HBEAlb BehckétaBZan be adjusted
That”  is, the spray nozzle assenbly can be linearly

moteladive ¢o s trayelavsiag 4} 6 phd dwistihespindla pracket 408s Fag example, the
cl ose as npossible,.to the..centerlines af f, the,.
RSt gaR b e DS HOT e RS diet FE By fige tBive to the
br aglehovkie 41% ViR il 430U R thedddsiied BALMAL Soudidagk8Erews 428
402 via a fine tune translati on nmechani sm 414. The

f i ¢fa bedightaned fesmattan thebeight sm 414 is configured to
convert rotary notion to |linear notion. The fine tune
transl ati on nmechani sm 414 includes a travel housing

41907 Tl disdtment honeig i4ng iddBichdittoahd spigdlk BRREKIUIR via one or
420. The travel housing 416 is slidably coupled to the
s PRAke ssTaYSE betts 482 . Thimdusimpntfiousing dap s eandigureddo gotatably

tr 0 I oS
IS L -
Thelativa vethe @djpetneend RRusireg 418. il ehrositiol 69 pré2idled by @rfil@rtune knob

to produce the slidi n%11 mptj on., The slider 424 and
grisdvtBatandudgsea shafii434 thay igjessripddn ap APEBRS 436 iRdic adjustanent

[ IRRE 0% ) TR IEYS! A ALE, ESTLpleRE bl & ARet Bl LU botwecn o
grmoweing3dataey0 ant theddjusapent ddusing 41DPEE q@lat 438 matntains the

sl.idably retain_the trave]. housing 416 the spind] e
brl‘é’é’gé?%?@?.“[’ﬁée}%t}veﬁﬂ dhe 3diystmen housing 4&%@% HqugERg Plgte and

at thoati i a
ANEATE B USHE 8, 1R p i 000l i o
i sisotinalubeh thoeadké pontiau gl2 abiisenithdtlis thweddablynwupledrio nehreaded

e e iR 46 ey Rt b1, B fhedeing Migb 420 is rotated,
NQRE bigsadb@MHFOids i)gﬂ of ﬁg‘shﬁﬁe adi a1 3baeng 8l @El'oiﬂg t}%(eg%rbggeé slider

travel” housing 416 and thus the spindle brac
Fantegiregpllat is, He thrsadsdspartion H42 racdembrosant af threadat! reneptacle

t | b ket 404 t i .relati to t travel
noddPRg e TGS Firectn o Rador tgisd e Grabipe AP pingiiion of he
| Sraveishsinie 65 BeeiMie fiedhozzle 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
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.



can be tightened to maintain this height. [0077] The
adj ustment housing 418 is attached to the spindle

whemskeasssl02 via one or nore screws or bolts 4BCT/UT10a5/005340
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adj ust ment housing 418 is configured to rotatably

support the fine tube knob 420. That is, the fine tune
knob 420 is configured to rotate relative to the '

adiorsd] & firthep uspoedofh8 invEhtor ©elads t01thé desinof speskrdthabseparate
fine tune knob 420 that includes a shaft 434 that is .

i rsdingdades. 4y dysapsed goaws sibstrpieare aitensdisetor spgulateg into

41.8,.- T, 4 | . t i .
) S SRS A Oyt o
adjigst3naetorfinss ibhgled Adving biecutar| creus-séBBngairaplacedson higpindle 502,

knoh 420 position relative to. the adjustnent_housin

4 Thich pretheib s tA U D& 3R dnta dpdieidhpimacregs ng@élwg than one
a djr j ] f4) t
R e U
t 4 deiis plabed o #zl spireiteif2emhdtseparateti by adpdcar S6épyhich &elps

444 within t trayel housin 16. \Wien_ the fine tun
TBHabR e BB deOe78 ARG WEHAY areh Breybien
it ﬁ)t%glg%gg)’ eE o RAMBbAA sﬂé&rﬂa@ﬂ%v&tﬂ% 195 08 \6¥efi lcbR@In cavities that allow

ce. That Is, the threaded portion 442 travels
i ftuddsoused int thefditihg prdess to ecldgst withen thé spiddlperssinnlyy oithe weight of

the. di,rectiqn of. knob ratation) thereby causi i near .
s aHASE Ty eoniasEs T otudth g atclaleadd Yol diferior
bragketandQbmiciinlt bRAL8bakel MBelpNe] oftRY ffe@éht‘lﬁ«%ntibﬁ

to noves linearly along the axis. [0078] The nozzle
brovekceme4di pmelyletnrigyl alddén@tmgé\é@%’i@?pj fowndvarthe epasers. 450.

The angl e adj ustnment el bow 450 is configured to rotate
about the y axis so that the angle of the spray nozzle
aq6680) Pigs AR ADRI (@ 8e Wi gebins I $pab@y6 10 apaae 8flrdd@sing @R uid
cuts. The angl e adjustnent el bow 450 is fluidly and _

r geenablpiore pigplesy ik acqondanpe with ene sodypdigant of thegpresent invention.

<SS b R AR MEL B Mg B n i

PQstibdets 608, The irdRgbeinebt6I2Ne bize hikDWinayiobed & tpld¥ment
using a friction coupling or sone other fastening
nesersddbe spindle 203 TBospaceR) O algcoplgfestvwa idhanfagep@ldA and

of ' j | At t ' f

o3P TP ERM B8 oL SRUER I BdgRE AP ILATUR spRRRCRI FyrkdThdes 520
arage pretsed telietitgt as Gor exbumglel aibed akial oredabplied aidng the axis of the
pac_ka}gﬂes, by enpl oying rotating cutting bl ades.

CorgRI3P2- as shown in Fig. 13 one or nore bl ades

having circular cross-sections are placed on a spindle

502, which is then spun to cut a substrate into

I 100811 dirdikepankagieaal spheens, mhich havaouteneaised 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 a result, when the spacers 610
are placed against cutting blades 520, the side surfaces 616 lie substantially flush

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



bl ade is enployed, in a configuration commonly
referred to as a gang cutter, each blade is placed on

wo b@ssgasegll e 502 and separated by a spacer 504PCTMOBZING/005340
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helps mai ntain a specified gap bet ween bIades (often
wi dt h, of . each sin uIa acka ) Cbn
¢ b ael i he Byl 5 BRGER T2 R SRR surface
t hﬁﬁlshal A%rﬁlhglyd §pdé§1%‘$10 Rak Revedidd sﬂt@fa@éﬁl@stﬁattd?e ground to at least
coll'ect within'the spindl e assenbly, The MEI%
t hthe sael ﬁaitnf>$smnd sutfaee filsh, @ﬁhmhgb«v HYPRLmenal ameletes surfaces 616

| eadi n 0 atlo apd i.nferi or t

L oty ey Rl nR e s el bndid LB A8 ontact with the
| Nyt B1BdD MR BRSVBNtS Rh$ swsfalﬁh@lrﬂcbu&nﬁlhtlm patlaidg t he
cavities found in the spacers. [0080] Figs. 14A-14C
are di agrans of a spacer 610 capabl e of reducing the

| :
SRSy RLOR R0 b BRER EICSt il SR
arﬁi‘hﬁcﬁlﬁmbﬂts Shep %r@ﬂtératim’lls Ysteuations) aed eqmvalam ewhi6d ?all within

and an outer perineter 614. The inner perineter 612 is
si the acaps @f drisrventioredt sherldl saé@mﬁd thaldheg atr%@aab ligmative

TSR A A S i 1
528erehee idtdiried plaat elﬁeSfoﬁﬂaﬁ’lrfg"Hjap bﬂlcmde:.talﬁﬁ Be an[terppdfted; seiicluding all

toget her as for exapp Vi a, axi ce a i ed
al BRp akisrations; Eera?fut%twassaaﬁﬁa}néza B as ?féb R g & Spiit and scope

‘cqﬁyﬁp e&%alp%gg&ars whi ch have outer raised areas on

he side surtaces (see Fig. 2), the spacer 610 shown
hereln is formed with side surfaces 616A and 616B t hat
are conpletely flat. Each of the side surfaces 616
lies substantially in one plane between the inner and
outer perineters. As a result, when the spacers 610
are placed agai nst cutting blades 520, the side
surfaces 616 lie substantially flush agai nst the side
surfaces of the cutting blades 520 with no cavity to
collect fluid. [0082] To ensure adequate contact with
t he bl ades 520, the surfaces 616 can be fabricated to
at | east the same degree of flatness and surface
finish as the raised surfaces found in conventiona
spacers. For exanple, many conventional spacershave
rai sed surfaces that are ground to a flatness of 2 nm
and a Grade 8 surface finish. Accordingly, spacers 610
can have side surfaces 616 that are ground to at | east
the sane flatness and surface finish, although the
i nvention contenpl ates surfaces 616 ground to any
fl atness and surface finish that ensures adequate
contact with the



cutting blade, and prevents any substantia
accunul ation of fluid. [0083] Wiile this invention has

whemsoshssgri bed in terns of several preferred PCT/US2005/005340

enbodi nents, there are alterations, pernutations, and
equi val ents, which fall wthin the scope of this
invention. It should also be noted that there are many
alwramigtiafeanys of inplenmenting the nethods and
apparatuses of the present invention. It is therefore
i ntended that the follomﬁng appended cl ai ms be

| rit er pgﬁlg%leagss&gﬁlg Ot Va cﬁh% ﬂ%%f gj‘{lllﬁig\ria\tﬁ P8 or more

perrrut S as f |nt e true
S RerhidonaidorsdeR e cuftmtgiwada:s aveffrisingvent i on. What is

claimed is: 1. A nozzle assenbly for directing f f .
2 11 ui angimsiod sranlisr CoBRBITELI RS OBRI R GHHRE bfade For cutting
Cyt, Jn”&bnﬁg&ﬁﬁéemfe%&?d' sing: an el ongated nenber

con Igure o profrude toward a cutting bl ade for

 cutti ng pAwaHty of@haiumﬂmfbndedllmthe elngdatad plenbat,ithy cloinels each
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channels fornped in the e e channel s
e&ewgb?@pﬁgureé i #tdeastpattially 1%T<&ggtth$%&ttlﬁl%@1@5 &S0 Hind

t Fﬁ'n bRy B &8 Bowst aORuill em%' Y hﬁtaﬁg Qaisd of 1l bifhe blz@Wand
of a urd onto the cutting edge o he  cutting blade
andtootht eideh ef the deitingbladee cutti ng bl ade. 2. The nozzle
assenbly as recited in claim1l wherein the el ongated
menber further includes recessed portions |ocated

bet wee 'Th%‘i{io"z"ﬂg %seﬂx‘BF}Sasqfecﬁ:é@leln%%ﬂrle\kIﬁerel% thd . Bl%nﬁﬁécl hRmber
assenbly as recited’in any of the preceding clains
wientlesr indlindes e¢assyd poctions dnated; wtvaden adgagentongs df the channels.
fluid conmuni cation with a pipe nenber, so as to

direct flow of the fluid fromthe pipe nenber through

t Re oneryemoHE BsseMBRNR 8eitedl in ARG oNBR Précamg iy vitferein the
recited in any of the preceding clains wherein the

elebm@aﬂGé cmfmﬁ?mb isvaffisedbioi a@dtl@ élu igationeitla ping member, so as

u? g%§ 7 (%r tg?lﬁ]\(ﬁgﬁﬁ%&t oerplg ev mE %lé} @n(ﬂ%k]lq{l@gﬁe {)?more channels.

assenbly as recited in any of t he precedi ng cl ai ns

wherein the el ongated nenber is oriented generally

t dwar d Theaogzle assagbb asdeciiadiip any péthe pracedigeisiaaes Wh§reln the
Uy W RE R GRS IEK i o scBIE eSS i o

wWagttiak bleieddcutting the semiconductor device.

5. The nozzle assembly as recited in any of the preceding claims wherein the
elongated member is oriented generally toward the cutting blade while the cutting

blade is cutting the semiconductor device.

6. The nozzle assembly as recited in any of the preceding claims 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 distance between cutting blades.



channel has a width sufficient to accomopdate the
width of the cutting blade, a depth sufficient to

WO e@seis2s8g he cutting blade therein so that fl upPdr/osaeodens34o
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directed along the sides of the cutting blade, and

rei i | .
i St anc S B R e bR Bk il e
bl cheaise] 7 are Padialig zntlesaidsesitdwalzand @bottent wall thaysuefounlt ehe
pr ecedi cl ai wherein the channels are partially
e rF&’?W?e@gWLE? e &%rcﬁ 2]&1‘£°156fh%t% l?aia $rat surround
the cutting blade thus helping force fluid onto the

cutting blade. 8. The nozzle assenbly as recited in
ardy of Themoprleeestinbdy ed @icited fianty fo thel prededitigngdaimsiipier

nmenher. attached to and in fluyid_cqonmunication wi.ith the

B GinEa viaBeRoSh fachiddngad YRR O GRG0 ) g elpnsated
mendiEber] (A6 ANEd theMRHBeinS G INGId B eRBE ihORdRHRG, Hadd %having
passage portion, the channels being positioned in the
bIpQtttory adel fuid gagsege pationtthe clirnadle bemggiovitingedinrthe binde

[ i Ng recess ortions betwee he chanpel s, the

¢ P B R BB e h Rt B ref el Bpdioat Biween the

t RBinrls] Setflid saRh RO Irtish chhfdmg thiticRWBR: JIREBGK dirbet incoming
correspondi ng channels in the blade receiving portion.

9 flurhEomdhe pipe auesehes g cersesperding channela ary thefbladegeceiving portion.
precedi ng claims wherein the position of the nozzle
assenbly relative to the cutting blades is adjusted

vda a Mbzznbezladisesblentredsaanhy of the@ratR@mb@laims wherein the
adj ust ment assenbly being configured to nove the

y { ve 1 .
ngosifien gkdhemprale assemphit refative intha suitingdladepis adjusted via a nozzle

S [ j i n i ne of the
c PR sto) (0ol GSRRED AT util e pppove the
anyzzié adstiablyrsedbatithgcieinaclssambesibistantifley 416l ith the centerline
assenbly. i s conbined with one or nore of the follow ng

P ﬁﬁéugﬁﬂ%kder to inprove a dicing apparatus: a
pin-1ess nest fixture; a sawi ng device that includes a
plurality of cutting blades positioned parallel to
ed¢h ofhenpzAlhmsseblyias gedited die snyoef thg prgeadihglelayms wherein the

epar at ed .spacer Lth flat side surfaces in
SRRkl S RSShR el bt oS ASSS gleents n onder
S%ﬁ@@@§dﬁcﬂ?éﬁhﬁ%sm rai sed edges; and a fluid source
capabl e of delivering a conposition of fluid to the

nozzl ea asslestept fixthee; conposi ti on of fluid including
addi ti X S"éc’witng %tevigé a.{ &ciul’cligsr L.%)f‘l}réillgt?/ 0? glgtlurrllg blades positioned parallel
to each other, the cutting blades being spatially separated by spacers with flat side
surfaces in contact with the cutting blades, the flat sides surfaces including no raised
edges; and
a fluid source capable of delivering a composition of fluid to the nozzle
assembly, the composition of fluid including additives that aid in lubrication during

the dicing process.

11. A fine positioning mechanism for adjusting the position of a spray nozzle
relative to a semiconductor device cutting blade, comprising:
a spindle bracket coupled to a spindle, the spindle facilitating the rotation of a

cutting blade for cutting a semiconductor device;



the dicing process. 11. A fine positioning nechanism
for adjusting the position of a spray nozzle relative

W@ 2008/082588 conduct or devi ce cutting bl ade, conpPCHUSIYNS/E5340
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spi ndl e bracket coupled to a spindle, the spindle

e P RS S bl B s BB ¥ contunea o
NQVBRALY a @1?549 h84,1¢ Bsskhblysik ﬂﬂé&iﬁ%faﬂﬁ@ bnRHe ewtihg gladed

to support a spray nozzle asse y for directing_a ]
fluid ombeeinike eerzts biackst dbrtheronfpwred Femeye plgive to the spindle

bracket is furt ' e LVE: :
Lt Rl B s B s A b A P ine
ndzdee assenbly against the cutting blade. 12. The

fine positioning nmechanismas recited in claim1l

wherein the spindle facilitates the rotation of a

plural i C ' : . 5., t . .
oz o HecHlasfotoh i LAy &30 03 Elaty 1PRRRA e spindie
e gadilitesfth@tot&tbntof adilurality ¢f cotinle bdadesf ankdhvehekdiuitiee spaayonozzle
an assqciated one of the cutting bl 1zi\des 13, The fine .

possambly inedides & RAHRILG04 SPTaY APEes §ash cpnfighradio gieschs Rortion of
e i ' ' : 1y along a
pﬁg%gﬁﬂg%g?%%%%ggﬁwg%g@%%@@%&ﬁ%%g@ g? is further
configured to position each spray nozzle generally

al ong the pl ane. of . an associ ated .one of .t uttin .
D113 25 The A eGP TR AR S ACEATA O i 1 A0t Pl putting
i i RARCISME £bBhE B WHREH HeQBRx e Britiefis furt]
t?%%g%%?ﬁgﬁgﬁéngﬁﬁgkgg%n iéurgd to initiaté'the oHs e
meeafigued of pasiteommel bprap nazdte gerresdl bt dlorg the pldme of pih asHoeiated
br ack %. 1?. ﬂge fine positioning nechanismas recited

i POEIAhA PHRGRIAESH the cutting blade is oriented
generally along a plane, and wherein the translation
mechanismis further configured to initiate the _

t rldns| afliedmegfosttioaingpnephanismzs eecited ambiyy offhe prpcading claims

Si e axis. that is, generall er pendi cul.ar. t he

o e sPrpRig g oy ranente® SR o 1S Bl Aibygment of the
MeeRAB bsdbk aiSrelab6é tEle kpingledrabkdt Wherein the cutting

bl ade is oriented generally along a plane, and wherein
the translation nmechanismis further configured to

i ni:tiatg the translatio f t I | YA
aildng o oo e A SRR Y ceine
t IgadeliabBeréd shiRrAtddnzth Plahe]and shdreih MiRGradslation mechanism is

further configured to initiate the translation of the spray nozzle assembly along a

single axis that is generally perpendicular to the plane of the cutting blade.

25

30

16.  The fine positioning mechanism as recited in claim 14 wherein the cutting
blade is oriented generally along a plane, and wherein the translation mechanism is
further configured to initiate the translation of the spray nozzle assembly along a first
axis that is generally perpendicular to the plane of the cutting blade, and along a

second axis that is generally perpendicular to the first axis.

17.  The fine positioning mechanism as recited in any of the preceding claims

further comprising a fluid passage in fluid communication with the spray nozzle



second axis that is generally perpendicular to the
first axis. 17. The fine positioning nmechani sm as

WO e@sHngxsss n any of the preceding clains furthePCT/US2005/005340
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conprising a fluid passage in fluid conmunication with

spr.ay. ngzzl eassenbl t | ui S conf i ured
t @S%ﬁm%tth@ Huidpagsage con %eﬁm%ﬁ%@l&fﬁé& gg@s APy %_Zée
Thesdl positioning mechanismas recited in any of
e pre ‘eding clainms wherein the spindle includes a
plurallty of cutting bl ades positioned parallel to

3R S g b R R 185Gk bfgecing lams
%eg%gstﬂ\% %thﬁl(hg hchidel b Bﬁlrﬂ t?@? §utt1h§ %lafdb f)roﬁ’rh(ﬁﬁ& parallel to each

ud I ng no fai sed eges fine
pashdrj theicngingbtdtan being spatialy isersdatedh bﬁ syaceifs wikleflat side surfaces in

dj I |
R R L R L R
toward a cutting blade for cutting a sen1conductor

device; and a plurality of channels formed in the
eI wngatﬁua firerwsitioningenedhanise) as recited ibangf G pracgding glaims

S arti the cutting blade, so
l%eéelggﬁ% %ﬁ Eﬁ?g%nsbqgc&%?ﬁséev% of a fluid onto the
CUt t i NhpeQQea0dd théiBbé ibhfifiGediasietradstonnida tineng btkds for cutting
of the cutting blade. 20. A spacer for separating

s arfieguenduetsr deldss; @ad cut ting bl ades, conprising: a
gener al 4 ﬁ;lﬁf"‘ ﬁ% haﬁllxqu: ﬁ)nﬁ%@f{he b—:ﬁ\rﬁggﬁd ?ﬂlenﬁlﬂe? Gthe 511’2[11&1@1%96%11

at its an ou ce at 1ts oute
r dféiﬂgsconﬁgdreﬁltds St lem gasiallp satrauindithe estting bhldd,l S0gi1s to

substantially fromthe i nner rface tqQ the outer
s @rma%@eowé Hiseqt Tioneoka g oatsy ih cating eg 6§‘ih suifigg pipde and
J@w%ﬂfe@%‘fﬁwec Fglﬁ\ﬁw&{ e| n the first and second
t1a

UrTaces are subs [y pl anar surfaces each
conflgured to be placed in substantially continuous

contact with sem conductor device_ cuttin
ag% o i*‘hﬁli)afﬁeff ﬁ@’aé@ﬁlérsﬁ’fnﬂ"&’iﬁ $tox dayage gn&bla?‘%é éw}?mg

a fluid o‘%r chefiRlahfdtaf H@%Eﬁeg@&%%bﬁﬁ ¢ Bh 3dRS s@ipshelanfs [ﬂn@f fhdius, an

menber I'ng a r ot at he cutting bl ades .
Thatespacfece @stsoater ralus, andfist amd@Econdswiaces wéexfdlmgsubstantlally
and second surfaces. are con{a\ﬁgured so as to prevent

t HEPR henpstyriage 1o the OV BEtaSen the ri gi d menber and

an wherein the first surface is opposite to the second surface; and
wherein the first and second surfaces are substantially planar surfaces each
configured to be placed in substantially continuous contact with semiconductor device
cutting blades, so as to inhibit the generation of imbalance forces when a fluid is
applied to the cutting blades and the rigid member during a rotation of the cutting

blades .

21.  The spacer as recited in claim 20 wherein the first and second surfaces are
configured so as to prevent the retaining of a fluid between the rigid member and an

associated one of the cutting blades.
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associ ated one of the cutting bl ades.22. The spacer as
recited in claim21 wherein the first surface and the

w@e@snsksstir f ace each have a fl atness of appr oxPOHUSL095/@05340

nmm or | ess. 23. The spacer as recited in claim?2l

rei S
e o b et S O i R AP U A ond
8surde eddhchavpadhineasof @pirdxétlaiely BEhpMmadr led3e pr ecedi ng
clains wherein the first and second surfaces are
configured wi thout a raised edge. 25. Afluid
C?fp 0Sifil %c{;xaa%'rledilteﬁtiﬁ BQirh Bg v&%%iﬂtgleoﬁlrspsfurﬁcg Hid 4 Yecond
blfade for “cuiting a sem conductor device, conprising:
vairface eaohdane anofade fofish eftat leanippeayifagly Ethde .
| ubricate the cutting blade and to facilitate the
renoval of material fromthe cutting blade during the

tin i ' [ t
P heor ek s I ea B b e BRK g oy WM RS irgtand
t feeormligutrfaces ot adefigiued wghowie raised edgg. of t he ‘
sem conduct or device. 26. The fluid conposition as
recited in claim25 wherein the lubricant is soap. 27.
A5, apparRy §orf1?65_it?dﬁt fabiliehtHe %&M&tﬁﬁfﬁf a%‘l,’th%ecﬁade for cutting a
conprising: cutting blades for ‘cutting a sem conduct or
dewicmdugiondewtd, gompnisihgr rigi d spacers separating
adj acent _oneg of the cutting blades, the spacers each
havi ng"&f-i#Afler surface at its inner radius and an
out er gihAGR oflubtitsntQUARSUrE@E MbricAH Hle%&ﬁlfgqgﬁﬂea&fd' t89
the adj acent ones of the cutting blades on first and
sfecibitade thetyemawdliofimajerial fanrxthe guiting biade sloting fteemdtingpof the

substantial L.y .fram.the inper surface to the out.er .
SRRy st AR cabl PEtng b8 Rl St 15 Bl e cooting
BIBOL@LIRE Brietinnd e Lhking WF tHo@mdadasior Bhace! ongat ed -
nmenmber in fluid communication with the fluid reservoir
and havi ng channels configured to at least partially

ro [: . a i_nul I
8 ecu T SR sPbboh & AOSR BRIAR AR EDBRLGI g o
the cutting edges of the cutting blades and onto the
sides of the cutting bl ades; andan adjustnent
e harhB APRAGHES B cliing seipispBdyqier VRS SOBWTBEber so

as 10 AN AL 4§ REmiGhARRLSeUELN the cutting

generally 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 extending substantially from the inner
surface to the outer surface;

a fluid reservoir;

an elongated member in movable proximity to the cutting blades, the
elongated member in fluid communication with the fluid reservoir and having
channels configured to at least partially surround the cutting blades so as to
simultaneously direct flow of a fluid from the fluid reservoir onto the cutting edges of

the cutting blades and onto the sides of the cutting blades; and



28. The apparatus as recited in claim27 wherein the
cutting bl ades are affixed to a spindle, and wherein

w0 b@sagsest ment mechani smfurther conprises a BEI/NA1065/005340
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bracket coupled to the spindle and a nozzl e bracket

nmovabl Toll '
o suphbf P URHER IR R % BRKE A AP OHbE 0 as 1o
nadjadtsblPaAgk e chanrfeisrwitie theamitinigthladed. t o nove rel ati ve
to the spindle bracket so as to adjustably position
t he channel s along the cutting bl ades. 29. The

ar a : : [
o e R R A R e pifced o
r péiedie,eind  wiehedn fHetridghstroent mechmg smetgher anohpaisesanspimdtle bfacket

| ubricant confjgured to |ubricate the cutting bla

P16 s R b i e Gro Ry Gprbled 14 e Rgle bracket
Ciildl doRg oA dE %ﬁ%ﬂ'tﬁ@elbﬂ@até‘djﬁl'éhﬁgr, ghd WheroRPiN GRRAH BERKet is
device. “30. The apparatus as recited in any of the
pluetheicondiguteditormoivarelagve todhpspisdlafraaketisn-as éx adjfiitzblypesition
that. hol ds.the, seni.co ctor devices before, during or
a%gpa@egi%qwhﬁp%gggfa%?%e fixture including a nest

that elimnates the presence of |ocator pins which can

prevent debris fromexiting a cutting area of the o
ahar alhesappatatushisacciisgan anyef ths praseding ¢laims &nthepfomprsing a

ecedin | aj, s rein the sem conduct or devices are
oSl RE L AP Rer OF E ORI e Y B iount of
CcluBiidand doniii &l 10 Hithiecatechd beging Padka siebtodhelitiahertmbval of
no | ead ( packages. 33. A pin-less nest assenbly,

copberirlsirory thecysiing badagaturipe dhecytiieg efdhe seraicpnducisrideyice.

of locator pins; and a nest configured to tenporarily
mate with the pin holder plate during placenment of a
3t r'BiicCagpBRneQR redifed i esy of the Eh@isd‘igg alaphsi figthiet Yorfprising a
| gcat or_ holes that coincide with the [ ocator pins_of

tiHe-lpss AP deat hpldathe sermgondpetar davigss bsfose. sluringion gfter a dicing

. t i - .
RS nd RSl L BB E A A B oPURs o
s iprévenedebi s fong bxiting a ogiag arcaluditiesapphrdtine nest, the
portion of thelocator pins protrudi ng above the top

surface of the nest helping to align the substrate to

the n 0= L L : [ in
oy of Pisatdaubag g iy GRS pRESAHELMIAS yhEEH £F
conficqudnetdr devides aresleadlesmpatkageand rot ati onal Iy reduce
t he novenent of the

32.  The apparatus as recited in claim 31 wherein the leadless packages are quad

flat no lead (QFN) packages.

33. A pin-less nest assembly, comprising:

a pin holder plate including a plurality of locator pins; and

a nest configured to temporarily mate with the pin holder plate during
placement of a substrate thereon, the nest including a plurality of locator holes that
coincide with the locator pins of the pin holder plate, the locator pins protruding
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



substrate. 35. The pin-less nest assenbly as recited
in any of the preceding clains wherein the nest

w0 p@basksss a grid arrangenent that includes opePCTyS2005/005340
t hat accommodat e packages cut fromthe substrate

ador i ety 877 e T ke BB EPhe e rCRAR I Yubstat

Nggtihd gesgonf i gured to be received by a chuck, the
chuck providing a vacuumin order to hold the
substrate and packages cut fromthe substrate bef or e,

d .af : ! .
plargt X ng ésce?{?fef agée(fﬂbnﬁ]aﬁ%gfé §1 f t&nc%ﬂe%r%aglms wherein

5 I ITRE QY IPEYnL f‘fﬁf&drtb $langationaly ehd tdmlcngny k&iuas gemhbdvedsent of the
of claims 1-10; any of the fine positioning nmechani sns
ofsubstgdters 11- 19; any of the spacers of clainms 20-24;
any of the fluid conpositions of clainms 25-26; and any
of the pin-less nest assenblies of clainms 33-36.
35.  The pin-less nest assembly as recited in any of the preceding claims wherein

the nest includes a grid arrangement that includes openings that accommodate

10  packages cut from the substrate during a dicing process

36.  The pin-less nest assembly as recited in any of the preceding claims wherein
* the nest is configured to be received by a chuck, the chuck providing a vacuum in
order to hold the substrate and packages cut from the substrate before, during and

15  after a dicing process.

37.  Animproved apparatus for cutting semiconductor devices, the improvement
comprisihg:
any of the nozzle assemblies of claims 1-10;
20 any of the fine positioning mechanisms of claims 11-19;
any of the spacers of claims 20-24;
any of the fluid compositions of claims 25-26; and

any of the pin-less nest assemblies of claims 33-36.
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