H GH PRESSURE COOLI NG NOZZLE FOR SEM CONDUCTOR PACKAGE RELATED

APPLI CATI ONS Thi s application clains benefit of priority under 35 U S. C
section 119(e) of the co 5 pending United States Provisional Patent
Application Serial No. 61/003,231 filed Novenber 14, 2007, entitled "H GH
PRESSURE COCLI NG NOZZLE FOR SEM CONDUCTOR PACKAGE, " which is hereby

i ncorporated by reference in its entirety. FIELD OF THE | NVENTI ON 10 The
present invention is related to the field of sem conductor device

manuf acturing. More specifically, the present invention relates to high
speed singul ation cooling systens for sem conductor devices. BACKGROUND
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semiconductor devices.

BACKGROQUND

15 The manufacture of semiconductor integrated circuits has become a competitive, high
volume commodity business. As such, controlling the cost of each completed circuit improves
the commercial effectiveness of that circuit. For the semiconductor manufacturing industry, the
time necessary to complete each manufacturing step has a direct relationship and effect on the
cost of that circuit. One time-consuming phase during the fabrication of semiconductor devices

20 is singulation. Singulation is a process for dicing a sheet of fabricated semiconductor die and/or
packages into individual units. Semiconductor dice are typically mass produced on a wafer and
good dice are mounted on a leadframe. The leadframes are also typically mass produced in large
batches by the sheet. Depending on the manufacturing process, the sheet of leadframes can have
an adhesive (dicing) tape applied to one side of the sheet before an encapsulation is applied to

25 the dice mounted on the leadframes. The encapsulation is typically performed by molding a
plastic resin to the sheet of dice and leadframes. In these cases, the dicing tape provides a lower

support structure for the formation of the plastic molding during encapsulation. The



A singul ation process separates each package fromthe nol ded sheet. The

nol ded sheet is typically divided into nolded strips for singulation.
There are various techniques currently being practiced for singulation.
One techni que invol ves punching, while another technique 5 involves saw ng
the nolded strip to separate the packages fromthe nolded strip. Two
particul ar drawbacks related to sawing the nolded strip are (1) |engthy
singulation tines and (2) defects in the singulated product. Both
drawbacks are related to the heat generated by the singulation blade. The
saw bl ade cuts the resin and can cut the lead frame into a plurality of
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cooling system conprising a discharge 25 apparatus 100 having two pipes
102 f drvirgaeiavi egler which is trpisalghv e tin{arradwatebol 2am-84men) #dddch cool i ng
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tit t i ngbstraahaveitpssteAdahd e Aobdmoily deflecting the thin cutting blade when the jets of
fluid impacting outwardly opposing sides of the cutting blade are misaligned. This is caused by
the imbalance in forces created by the misaligned fluid jets impacting the saw blade on either of
its side. The higher the cutting rate is desired, the higher the rate of discharge of fluid is needed
to cool the blade. However, under the conventional method the higher the rate of discharge of
20 fluid, the greater the effect of imbalanced impact of forces on either side of the blade results.
This in turn causes the cutting blade to vibrate due to dynamic imbalance when the saw blade
rotates at a very high speed which in turns lead to inefficient cutting thus constraining cutting
speeds and the attainment of quality cuts.
Figure 1 through Figure 4A shows a conventional cooling system comprising a discharge
25 apparatus 100 having two pipes 102 for receiving fluid through an interface 130, a center blade

cooling nozzle 110, and a cutting blade 106 (Figure 1). The apparatus uses water or a chemical

coolant in order to transfer heat and also to lubricate at a cutting area. Figures 2 and 2A show



2 holes 104 fornmed along a portion of each of the two pipes for discharging
the fluid. The cutting blade 106 is typically displaced between the two

pi pes 102 with the holes 104 of each of the two pipes 102 facing a portion
of the cutting blade 106, while a hole 112 (Figure 4A) of the center bl ade
cooling nozzle 110 faces towards the cutting blade 106 and the cutting area
for discharging 5 the fluid onto the cutting blade for cooling thereof. The
hol es 104 direct fluid in a trapezoidal shape 108 and the hole 112 directs
fluid in a cone shaped spray 114 both because of substantial dispersion of
fluid fail to sufficiently direct cooling fluid at the cutting area.
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15 fluid at the cutting blades.

SUMMARY OF THE DISCIL.OSURE

In accordance with a first aspect of the present invention, a fluid discharge apparatus is

provided. The fluid discharge apparatus includes a first structure defining a first duct therein, a

20 second structure defining a second duct therein and a third structure defining a third duct therein.
The first structure further defines a first conduit extending from the first duct and terminating at
a first opening. The second structure further defines a second conduit extending from the second
duct and terminating at a second opening. The third structure further defines a third conduit
extending from the third duct and terminating at a third opening. Each of the first conduit, the

25 second conduit and the third conduit is shaped and dimensioned for generating a nozzle-type
flow therethrough. The first structure is spatially displaced from the second structure for

receiving a cutting blade therebetween. The cutting blade is for cutting a work-piece. The first



receiving a cutting blade therebetween. The cutting blade is for cutting a
wor k- pi ece. The first 3 duct is for receiving fluid thereinto and for
directing the fluid to the first conduit for discharge through the first
openi ng. The second duct is for receiving fluid thereinto and for directing
the fluid to the second conduit for discharge through the second opening
and the third duct is for receiving fluid thereinto and for directing the
fluid to the third conduit for discharge through the 5 third opening. The
fluid is directed by the first conduit and the second conduit towards at

| east one of a portion of the work-piece and two directly outwardly
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defining a second duct therein and providing a third structure defining a third duct therein. The
first structure further defines a first conduit extending from the first duct and terminating at a
first opening. The second structure further defines a second conduit extending from the second

20 duct and terminating at a second opening. The third structure further defines a third conduit
extending from the third duct and terminating at a third opening. Each of the first conduit, the
second conduit and the third conduit 1s shaped and dimensioned for generating a nozzle-type
flow therethrough. The first structure is spatially displaced from the second structure. The first
duct 1s for receiving flwd thereinto and for directing the fluid to the first conduit for discharge

25 through the first opening as a first fluid stream. The second duct is for receiving fluid thereinto

and for directing the flmid to the second conduit for discharge through the second opening as a

second fluid stream and the third duct is for receiving fluid thereinto and for directing the fluid to




25 through the first opening as a first fluid stream The second duct is
for receiving fluid thereinto and for directing the fluid to the second
conduit for discharge through the second opening as a second fluid stream
and the third duct is for receiving fluid thereinto and for directing the
fluid to 4 the third conduit for discharge through the third opening as a
third fluid stream A cutting blade is disposed between the first structure
and the second structure. The cutting blade is for cutting a work-piece.
The di scharge direction of the first fluid streamis aligned with the

di scharged direction of the second fluid streamonto a cutting area. The
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Forming a first conduit in the first structure extending from the first duct and terminating at a

first opening. Forming a second conduit in the second structure extending from the second duct
and terminating at a second op;aning and forming a third conduit in the third structure extending
from the third duct and terminating at a third opening. Each of the first structure, the second

20 structure and the third structure is inter-disposed in a pre-determined configuration one of prior
to and during forming of the first conduit, the second conduit and the third conduit. Each of the
first conduit, the second conduit and the third conduit is shaped and dimensioned for generating
a nozzle-type flow therethrough. The first duct is for receiving fluid thereinto and for directing
the fluid to the first conduit for discharge through the first opening. The second duct is for

25 receiving fluid thereinto and for directing the fluid to the second conduit for discharge through
the second opening and the third duct 1s for receiving fluid thereinto and for directing the fluid to

the third conduit for discharge through the third opening.



a nozzle-type flow therethrough. The first duct is for receiving fluid
thereinto and for directing the fluid to the first conduit for discharge
through the first opening. The second duct is for 25 receiving fluid
thereinto and for directing the fluid to the second conduit for discharge
through the second opening and the third duct is for receiving fluid
thereinto and for directing the fluid to the third conduit for discharge
through the third opening. 5 A cutting blade for cutting a work-piece is

di sposabl e between the first structure, the second structure and the third
structure. The fluid discharged by the first conduit and the second

conduit is Adj t . i i ece and
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15 extending from the second duct and terminating at a second opening. Each of the first conduit

and the second conduit is shaped and dimensioned for generating a nozzle-type flow
therethrough. The first structure is spatially displaced from the second structure for receiving a
cutting blade therebetween. The cutting blade is for cutting a work-piece. The first duct is for
receiving fluid thereinto and for directing the fluid to the first conduit for discharge through the
20 first opening and the second duct is for receiving fluid thereinto and for directing the fluid to the
second conduit for discharge through the second opening. The fluid is directed by the first
conduit and the second conduit towards at least one of a portion of the work-piece and two
directly outwardly opposing surface portions of the cutting blade. Direction of discharge of the
fluid from the first conduit and second conduit is determined by position and orientation of each
25 of the first conduit and the second conduit, the position and orientation of the first conduit with
reference to the position and orientation of the second conduit is determined during forming of

the first conduit and the second conduit in the first structure and the second structure.




second conduit for discharge through the second opening. The fluid is
directed by the first conduit and the second conduit towards at | east one
of a portion of the work-piece and two directly outwardly opposi ng surface
portions of the cutting blade. Direction of discharge of the fluid from
the first conduit and second conduit is determ ned by position and
orientation of each 25 of the first conduit and the second conduit, the
position and orientation of the first conduit with reference to the
position and orientation of the second conduit is determ ned during formng
of the first conduit and the second conduit in the first structure and the
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each of the first and second fluid streams from the first conduit and second conduif is determined

by position and orientation of each of the first conduit and the second conduit. The position and

orientation of the first conduit with reference to the position and orientation of the second
20 conduit is determined during forming of the first conduit and the second conduit in the first

structure and the second structure.

In accordance with a sixth aspect of the invention, there is disclosed a fluid discharge

apparatus forming method comprising forming a first structure defining a first duct therein and

forming a second structure defining a second duct therein. The first structure is spatially
25 displaced from the second structure. Forming a first conduit in the first structure extending from

the first duct and terminating at a first opening and forming a second conduit in the second

structure. The second conduit extends from the second duct and terminates at a second opening




orientation of the first conduit wth reference to the position and
orientation of the second 20 conduit is determ ned during formng of the
first conduit and the second conduit in the first structure and the second
structure. In accordance with a sixth aspect of the invention, there is

di sclosed a fluid discharge apparatus form ng nethod conprising formng a
first structure defining a first duct therein and formng a second
structure defining a second duct therein. The first structure is spatially
25 displaced fromthe second structure. Formng a first conduit in the
first structure extending from the first duct and termnating at a first
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15 second conduit in the first siructure and the second structure.

In accordance with a seventh aspect of the invention, there is disclosed a fluid discharge
apparatus comprising a structure defining a duct and a plurality of conduits therein. Each of the
plurality of conduits extends from the duct and terminates at an opening formed in the structure
with at least one of the plurality of conduits being shaped and dimensioned for generating a

20 nozzle-type flow therethrough. The structure is disposable adjacent at least one of a work-piece
and a cutting blade for cutting the work-piece. The duct is for receiving fluid thereinto and for
directing the fluid to the plurality of conduits for discharge through the opening of at least one of
the plurality of conduits. The fluid is directed by the first conduit and the second conduit
towards at least one of a portion of the work-piece and two directly outwardly opposing surface

25 portions of the cutting blade. Direction of discharge of the fluid from the first conduit and

second conduit is determined by position and orientation of each of the first conduit and the

second conduit, and the position and orientation of each of the {irst conduit and the second




apparatus conprising a structure defining a duct and a plurality of
conduits therein. Each of the plurality of conduits extends fromthe duct
and term nates at an opening forned in the structure wth at |east one of
the plurality of conduits being shaped and di nensi oned for generating a 20
nozzl e-type flow therethrough. The structure is di sposabl e adjacent at

| east one of a work-piece and a cutting blade for cutting the work-piece.
The duct is for receiving fluid thereinto and for directing the fluid to
the plurality of conduits for discharge through the opening of at |east one
of the plurality of conduits. The fluid is directed by the first conduit
and t h@nagk Akt RsHA drior IO ARG @itthé BASEoRNA Al U ResAd Qadek it ihe fegr k- pi ece
and two directly outwardly opposing surface 25 portions of the cutting

bl ade. stiictuse aichitic ¢copd stherige of the fluid fromthe first conduit and
second conduit is determ ned by position and orientation of each of the
first conduit and the second conduit, and the position and orientation of

each OBRIBEDERCRIPTIONIOFtTERORA®WISGgsond 8 conduit is determined prior to
formng of the first condurt and the second conduit in the first structure
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Figure 4A shows a perspective view of a prior art center blade cooling nozzle.
Figure 5 shows a perspective view of a cutting blade and work-piece according to an
15 embodiment of the current invention.
Figure 6 shows a perspective view of a semiconductor singulation cooling system according to
an embodiment of the current invention. -
Figures 7, 7A and 7B show a perspective view of a cooling nozzle structure according to an
embodiment of the current invention.
20 Figure 8 shows a perspective view of the semiconductor singulation cooling system according to
an embodiment of the current invention.
Figure 8A shows a front view of a cooling nozzle structure according to an embodiment of the
current invention.
Figure 8B shows a perspective view of another cooling nozzle structure according to an
25 embodiment of the current invention.
Figure 9 shows a process flow diagram of a method of forming a semiconductor singulation

cooling system according to an embodiment of the current invention.




Figure 6 shows a perspective view of a sem conductor singulation cooling
system according to an enbodi nent of the current invention. Figures 7, 7A
and 7B show a perspective view of a cooling nozzle structure according to
an enbodi ment of the current invention. 20 Figure 8 shows a perspective
vi ew of the sem conductor singulation cooling systemaccording to an
enbodi nent of the current invention. Figure 8A shows a front view of a
cool ing nozzle structure according to an enbodi nent of the current

i nvention. Figure 8B shows a perspective view of another cooling nozzle
structure according to an 25 enbodi nent of the current invention. Figure 9
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si ngul ation cooIPng system according to an ‘enbodi nent of the current

i nvenmiigrliment of SheFhugreneinyéntedmows a process flow diagramof a fluid
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Sy st effoafs emnBbdighdhPof RO ARG iagh ment of the current invention. 5 Figure
f

12 shows a front view of a sem conductor singulation cooling system

Sccorldgng ohownetfet viewbddi semigondfictohsngilatiasrmooling efstinp accoRfipgiie 12A shows
a side partial ,vie a_sem.conductor singulation cooling system accordi ng
Lo arBOHEr _"’B’%B%‘&?eﬁ}évﬂf&fafu‘?ﬂ’g]l’&‘{fP 8t invention. 10 DETAILED DESCRI PTION In
the fRbLRWIRISHINEGIdid¥ fadiihl vVILHTBS Diisnideidiclos siap@lafidd esdlaiisyesmakeord@p forth
for purpose of explanation. However, one of ordinary skill in the art wll

r eal i panpthgr embedimayieefithoeireeahinyentigi-act i ced wi t hout the use of these
specific details. In other instances, well-known structures and

10 DETAILED DESCRIPTION

In the following description, numerous details and alternatives are set forth for purpose

of explanation. However, one of ordinary skill in the art will realize that the invention can be
practiced without the use of these specific details. In other instances, well-known structures and
devices are shown in block diagram form in order not to obscure the description of the invention

15 with unnecessary detail. For example, it is commonly known in the art of semiconductor device
assembly that assembly is generally done on a matrix array of leadframes, often referred to as
leadframe strips. Each strip has a plurality of individual positions that will all be processed in
the same way through various steps to form individual packaged semiconductor devices. A

" position can have one or more semiconductor die within.

20 Additional information on leadframe strips as described in the present invention can be
found in the related U.S. Patent Application No. 11/788,496 filed March 19, 2007, entitled
‘TAOLDEDLEADFRAMESUBSTRATESENHCONDUCTORPACKAGEfﬂwemﬁmyof
which is hereby incorporated by reference. '

In an exemplary embodiment of the invention, a semiconductor singulation cooling

25 system or a fluid discharge apparatus 20 is described with reference to Figures 5 through Figure

10. The fluid discharge apparatus 20 is used in conjunction with one of a singulation system and

a dicing system. Singulation is typically performed by using a dicing saw to make cuts along the
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devices are shown in block diagramformin order not to obscure the
description of the invention 15 with unnecessary detail. For exanple, it is
- commonly known in the art of sem conductor device assenbly that assenbly
is generally done on a matrix array of |eadfranes, often referred to as

| eadf rane strips. Each strip has a plurality of individual positions that
wll all be processed in the sanme way through various steps to form

i ndi vi dual packaged sem conductor devices. A position can have one or nore
sem conductor die within. 20 Additional information on |eadfrane strips as
described in the present invention can be found in the related U. S. Patent
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embodi ment s’ perform singul ati on by punching, while some enbodiments
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| aser. SSmaenbfglmantse o bcon ent|9[ i awf . the
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and entitl " AND APPARATUS FOR Hl GH SPEED SI NGULATI ON," which is
i ncor podats@alcned@“wr syhstreds. dragaample, ihﬁé’vcéhﬂqcél@ copsistapl @uagrist ao- 1é?ldsaw jig
with ber d {
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consi sts of quad-flat no-I ead
embodiments, the work-piece 60 1s supported on a dicing tape 62. The dicing tape 62 is

15 typically an adhesive (dicing) tape that is used in a manufacturing process of the semiconductor
packages. The dicing tape 62 can be applied to one side of the molded sheet of packages before
an encapsulation is applied to the dice mounted on leadframes. The encapsulation 1s typically
performed by molding a plastic resin to the sheet of dice and leadframes. In these cases, the
dicing tape 62 provides a lower support structure for the formation of the plastic molding during

20 encapsulation. Further, the dicing tape facilitates securing the work-piece 60 during and after
sawing of the work-piece 60.

A conventional saw is used for sawing the work-piece 60. The saw has a cutting blade
50 that is substantially planar, disc-shaped and has a blade flange 52 and a periphery 54. The
saw 1s coupled to a spindle (not shown) that transmits rotational displacement thereto. During a

25 sawing process, the cutting blade 50 rotates at a substantially high rotational (spindle) speed. In
some embodiments, the spindle speed of the cutting blade 50 is approximately 30,000 to 50,000
rotations per minute (RPM).
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(QFN) packages. Vacuum generated through vacuum holes formed in the rubber
pad secures the work-piece 60 to the saw jig both during and after saw ng
of the work-piece 60. In sone enbodinments, the work-piece 60 is supported
on a dicing tape 62. The dicing tape 62 is 15 typically an adhesive
(dicing) tape that is used in a manufacturing process of the sem conductor
packages. The dicing tape 62 can be applied to one side of the nol ded sheet
of packages before an encapsulation is applied to the dice nounted on

| eadf ranes. The encapsulation is typically performed by nolding a plastic
resin to the sheet of dice and | eadfranes. In these cases, the dicing tape

62 provi deg sahbOWet FURRGItb Fedurél8the Bufdatisdhapefapparatuk Q0 cofptihe apfirast i ¢
nol di ng during 20 encapsul ation. Further, the dicing tape facilitates
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f 1 angeobdedpektianReCispheylindhdallylshepedsand inter-canfifuedt thdoan spLadihge, (vitta shown)
that transmts rotational di%placenent t heret o During_a Zg samfng??rocess,
fhe ciRuIdAd comaHAanstbeln the THst shrusiwne 246N ba oAy ggrmeiscdshatal LiedBrhdl e)
speed i 4 t 3 de 50 is
appr oiﬁn@?rglsz?r%gﬁ) g%gsd% %ﬁgg%%%{é%r@%}gl? fggﬁeél agl f{{jon%ﬁ) Elhuetfte}gt(ﬁ:(lel%l‘{l %%ﬁ}'&g shown in
Fi gur esunded poffiog 22€ t8 thet eeorfd puirdow22R argd ang pamatatisg 20arciofgpBRses a fir st

structure 22 having a first portiqn 22A, econd. portio 2B and rounded
portion 22&he éﬁrﬁiSH“gmfer?@ ‘%qn?‘lfg’cse%ﬁ‘lgrsé e iate aa re 1“%2" ,ngig%ﬁrs?%mppﬁgﬁ

porti g?th%?fffft srtlk@lgtu?@%? e PGt ERAo 28D ANFhrhINg 1o RUADRHPOE ik Poridh BT

cylindrically shaped and inter-configured to form-an L-shape, with a 5
Ioundétet ot siarcturAR? eCnaduisei6yFiguhe? ¥ fornsed istthe Grst sencpare @3pxisad dawardsyand

geonetri cal shape. The .first tructur.e C rises a duc

D hor efdmste R n el on Be g bethiEn 220 Rh AP ER sShdt se e p BAES R
the segabdedRhbl BBpLABnd HeNaRkh BlRekol eANEMAtivdlg thé caiduithBelo 88t halba fir st
structure 22 conprises a first section 22D extending along the first

por t i anifogmlength-transverse erossssactienal shapep Eagnel the cerduedoibgha soeylas par al | el
tot h?erllgﬁlrlg%rpsvg}cse tcrho%s—];tj:ctti%}xal%?lﬁﬁei. Oz&'ltsg‘géat‘iv%fy, the length-transverse cross-sectional
15 shape of each of the conduits 36 has a non-circular geometrical shape.

The inlet 32 of the fluid discharge apparatus 20 is coupled to a fluid supply source (not
shown). The fluid supply source can be coupled to a reservoir (not shown). The reservoir
typically stores a fluid. In some embodiments, a chiller module is coupled between the reservoir
and the inlet 32. The chiller module can receive the fluid from the reservoir and chill or cool it.

20 Fluid receivable by the fluid discharge apparatus 20 includes liquids, inert gases and deionised
(DI) water. In some embodiments, the fluid can be a synthetic lubricant. Alternatively, a
gas-liquid mixture is carried through the duct 28 of the fluid discharge apparatus 20. Further, the
fluid discharge apparatus 20 comprises more than one of the duct 28 with each thereof for
carrying one of a gas and a liquid inter-directable for mixing prior to or when being discharged

25 from the fluid discharge apparatus 20.

Preferably, DI water is supplied by the fluid supply source to the flund discharge
apparatus 20. A pump (not shown) displaces fluid from the fluid supply source towards a
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10 the first structure 22. Conduits 36 (Figure 7) forned in the first
structure 22 extend towards and term nate at openings 38 fornmed on the
first section 22D. Each of the conduits 36 has a uniform cross-sectional
shape along the length thereof. Alternatively, the conduits 36 do not have
a uniformlength-transverse cross-sectional shape. Each of the conduits 36
has a circular |ength-transverse cross-sectional shape. Alternatively, the
| engt h-transverse cross-sectional 15 shape of each of the conduits 36 has a
non-circul ar geonetrical shape. The inlet 32 of the fluid discharge
apparatus 20 is coupled to a fluid supply source (not shown). The fluid
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di scharge apparatus 20. A valve (not shown) inter-couples the manifold and
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15 symmetrical structure of the first structure 22 about a reference plane 82 (Figure 8A). The
second structure 24 comprises a first portion 24A, a second portion 24B and a rounded portion
24C joining the first and second portion 24A, 24B having symmetrical structural configurations
and positional relationships of the first portion 22 A, the second portion 228 and the rounded
portion 22C. The second structure 24 comprises a duct 28a formed therein extending from the

20 first portion 24 A, the rounded portion 24C to the second portion 24B thereof and terminating at
the inlet 32. Further, the second structure 24 comprises a second section 24D, conduits 37 and
openings 39 having symmetrical structural configurations and positional relationships of the first
section 22D, the conduits 36 and the openings 38 of the first structure 22 about the reference
plane 82.

25 The second structure 24 is spatially displaced from the first structure 22 to form a gap 84
therebetween. A mounting structure 30 couples the first structure 22 to the second structure 24

with the first section 22D of the first structure 22 opposing the second section 24D of the second
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the conduits 36 is of a sufficient length. The nozzle-type flow differs
froman orifice-type flow in that the orifice-type flowis created when
there is insufficient distance between the duct 28 10 and the openi ngs 38.
The orifice-type flowresults in fluid being discharged in a dispersed
manner at the openings 38. Additionally, for a pre-determ ned flow pressure
through the conduits 36, the dinensions of the each of the conduits 36 can
be varied for varying the flow characteristics therethrough. The fluid

di scharge apparatus 20 further conprises a second structure 24 being a 15
symretrical structure of the first structure 22 about a reference plane 82
(Fi guseu@ie.24The second structure 24 conprises a first portion 24A, a

second portion, 24 nd a round ortion 24C joining the first and second
or 11 on 24 e hsdlores LD BN OMEFS e hEE APuieaE e 4 sigions
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and the rounded portion 22C e ‘'second Structure 24 conprises a duct 28a
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4C to the cond porti.on 24B 1 hereof .and term nating.at, the_ inlet. 32.
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1k r ucrnd terpipatiypat 11 ile§ 484 schar ge apparatus 20 further conprises a third
structure e%l’cﬂﬁ Rl Iy i sesscl'tmrc!l%cti I‘lo Q&d];.l ) e%('?(gld Al t%%rff'sﬁt ure
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22, 24 and di spose ane coi ncrden ane 82.
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5 portion 43Band,a ounded porthen 42C ) RN, Lhe Kl St 429 £S5
The conduit 42D has a uniform cross-sectional shape along the length thereof. Alternatively, the

15 conduit 42D does not have a uniform length-transverse cross-sectional shape. The conduit 42D
has a circular length-transverse cross-sectional shape. Alternatively, the length-transverse
cross-sectional shape of the conduit 42D has a non-circular geometrical shape. The opening 44
is configured to face towards the cutting blade 50. A center blade mounting structure 40 couples
with the third structure 42 and includes the inlet 48.

20 The inlet 48 of the fluid discharge apparatus 20 is coupled to a fluid supply source (not
shown) similar as described above, which can include a reservoir and a chiller module. In some
embodiments the inlets 32, 48 can be coupled to the same fluid supply source. Alternatively, a
separate fluid supply source 1s coupled to each of the inlet 32 and the inlet 48.

Beside being directed at a cutting area, one or more of the conduits 36, 37, 42D are

25 positioned and orientated for directing fluid streams to other portions of the work-piece 60 and

cutting blade 50 for cooling thereof and for washing away of d;ebris therefrom. Therefore, the

openings 38, 39, 44 are not limited to being formed only on the first, second and third sections
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portion 42A, the second portion 42B and the rounded portion 42C are
cylindrically shaped and inter-configured to forman L-shape, with a
rounded corner. Alternatively, the third structure 42 can be of any
geonetrical shape. The third structure 42 conprises a duct 29 forned
therein extending fromthe first portion 42A, the rounded portion 42Cto
the second portion 42B thereof 10 and termnating at an inlet 48. The
third structure 42 conprises a third section or conduit 42D extendi ng al ong
the first portion 42A of the third structure 42. The conduit 42D extends
toward and term nates at opening 44 formed on the first portion 42A. The
conduiZ22D4 28D 4213 oSiheifirsty seaend el thoddurdtare3E, 2842, The conduit 42D has a

uni form crqgss-secti.onal . shape _.al gng the | ength thereof Alternatively, the
15 conduit 1} WEERSP R é%aﬁﬁrﬁlfa&ﬁ ﬁncl‘%??d& ﬂf‘]’PS Xﬁ’é@’e{h% supp ade 5 i onal
shape (2708 CdHietachith ﬂﬁﬁmﬁk—ﬁ}iéc% o3k a l:@(tﬂﬁg Breh 58 TSV &hwife HeR38-PRELI O nal
shape. Alternatively, the length-transverse™ cross-sectional shape of the
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onfigured.to hace towards the cutting blade 50. A center bl ade nmounting
ruct\FEPHS O8upl es with the third structure 42 and includes the inlet

48. 20 The fipleH sASwOIn EhgnflhyiethidirsdRbog nRRRAMBLHYT (Ghihsieaupl ed to a

fluid supply source (not shown) simlar as described above, which can
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conduits 36, 37, 42D are 25 posi ti oned an rientated for directing fluid
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structure 22, 24, 42. The work-pi ece 60 has a surface 64 and a cut path
al ong aﬁmecﬂ?r foranipg theifisy shrsle 5o Sipplatlerad e serP40hthsrthd strygtpns 42he

wor K- g6 68tedQndf mﬂliﬁé’fx‘fa&ﬂﬂe B £RomBinkR6n SAWHRE. 1R rs?e%f%():rm@ milling machine
15 1s used to form the conduits 36, 37, 42D and the openings 38, 39, 44 in the first, second and third
structure 22, 24, 42. Using a milling machine substantially ensures high manufacturing
repeatability of dimensions and relative positions of elements of the fluid discharge apparatus
20, for example, the ducts 28, 28a, 29, the openings 38, 39, 44 and the conduits 36, 37, 42D.
The fluid discharge apparatus 20 is made from aluminum. Alternatively, other types of material
20 are useable in fabricating the fluid discharge apparatus 20. At the step 260, the method 200
ends. Alternatively, the fluid discharge apparatus 20 can be fabricated by one of casting and
plastic molding.
When the fluid discharge apparatus 20 1s used with the saw jig and the saw for
singulating the work-piece 60, the cutting blade 50 is received through the gap 84 and positioned
25 in coincidence with the reference plane 82.
During cutting of the work-piece 60 by the cutting blade 50, heat is generated at the

cutting area 58 and on the cutting blade 50. Ineffective cooling of the cutting area 58 results in
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cutting blade 50 rotates about an axis that is substantially parallel to
the surface 64 of the 5 work-piece 60. Figure 9 shows an exenpl ary

enbodi ment of a nethod 200 of forming the fluid discharge apparatus 20. In
one instance of the enbodinent, the fluid discharge apparatus 20 can be
fabricated by machi ning. The nmethod begins at the step 210. At the step
220, for exanple, the first structure 22 is fabricated on a mlling
machi ne i ncluding the form ng of the 10 duct 28. Fabricating with a mlling
machi ne by a conbi nati on of cutters enable high dinensional control of the
shape, size and position of the duct 28. At the step 230, the second

Struchiing u%éeén%bfeeﬁ%lﬂ&% SR IR Pa [Bv fbdlgy @ie&l"t" RBdiRY¥nal 1S HERBRMd QRIips o Ut ters

simlar as describ above for formng the first structure 22. Simlarly,
at t h@l@@l@@nﬁma 58 hmltts liritigg speedotfuhesas? This cdnspqicotly tdndatesintd lomieng machi ne
by a co ation of cutters. The step 250, the mlling machine 15 i s used
to fopﬁ?uﬁ Olbgitui ts 36, 37, 42D and the openings 38, 39, 44 in the first,

second and THRiffrét an@kEdRl WERiIoRL 221842413 dnd R itHIEd ctib 421D @nsme Hie®nduits 36,
substantlall¥ ensures high manufacturing rep eatabllltgpof di mensi ons and

el at BYeAPd sl thedhsd dischargermpparatust20tth de idisppepdubudialfe chosp &y die gutting blader

Y

Al ter raatthevﬁisy,se@inh@hdwmc@@nsmrmw 421360 B posits@Rb e difecfia@thedhiid ng t he
fluid dlscharg% Egparatus 20. At the step 260, the nethod 200 _ends.
t

Al t er saeaetly 2 sybisigndally tewhetsdec esbng arca 88-2Bhe artingarca 58 ideAResdnigycaone of
casti e?é&?the%ﬁﬁqg bgacg%'gdigg%qcﬁg? &Eleeécf ni‘ér&td'rﬁgk'-ﬁﬁﬂ arth B3 %ﬁs%%n%s used

with the saw j1 |ng atin e mor pI éce
lQut t i ngnradea Wmﬁ of eeeuitied bﬂ:hrecﬂ@gimdtahﬁmgapof&ﬁe aotk-piesd 5@ oAdditioRAlyi fis
coi ncidence with the reference pl ane ng.cutting of the wqrk-piece

60 by ﬂewnéw&%%&7b%%{%uére§ebﬂ%&by @aﬁ%‘@g gﬁ“eap%enasﬁé 3T FttPnge aPElonsE and
on th?n & UhiER ltﬁggkfgccohﬂ%%&%fd ¥Rt Gxﬁ:@iﬁ“% f 4319% fd&f&'nﬁ‘?a @Et%awé&ré esults

in 15 many und&sirabl’e probl ens L nel bw quality o
Addi t o6 thel feyiphém &fifod titel onglirgddhden). dfor example the openings 36 can be formed along

on the first section 22D of the first structure 22 along a curve. This enables the fluid streams 41
15 to also be substantially delivered to the periphery 54 of the cutting blade 50 whereat heat is
concentrated.

The openings 38, 39 of both the first and second structures 22, 24 are pre-aligned during
fabrication of the fluid discharge apparatus 20 for substantially coinciding the longitudinal axis
of each of the conduits 36 of the first structure 22 with a corresponding condwit 37 of the second

20 structure 24. Alternatively, the openings 38 of the first structure 22 are aligned with the conduits
36 thereof having an orientation and position that is symmetrical with the orientation and
position of the conduits 37 of the second structure 24 about the reference plane 82. This
substantially ensures that surface portions on one side of the cutting blade 50 whereat fluid
streams 41 from the first structure 22 are directed, positionally aligns with surface portions on

25 the other side of the cutting blade 50 whereat fluid streams 43 from the second structure 24 are
directed to thereby align and balance the forces created by the fluid streams 41, 43 on both sides
of the cutting blade 50.
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the cutting area 58 limts cutting speed of the saw. This consequently
translates into I ower production yield. The first and second sections 22D,
24D and the third section 42D enable the conduits 36, 5 37, 42D of the
fluid di scharge apparatus 20 to be di sposed substantially close to the
cutting blade 50 and the surface 64 of the work-piece 60. This enabl es one
or nore of the openings 38, 39, 44 on the first, second and third sections
22D, 24D, 42D to be positioned for directing the fluid streanms 41, 43, 45
substantially towards the cutting area 58. The cutting area 58 defines an
area whereat the cutting blade 50 and the work-piece 60 interact. The
cutting ar Baflefionafjlid cesngobledd$D arcurvorieendbraas front the watd stréeensc4it, 4B age bl ade

50 d t f th -piece. 60. Additi L1y, th duits 36,
sl IN T RN TN A M R T
posit fe@ﬂl%‘sdifn VibraBofs ¥ e BPRG Al e B¥ fo?c%]es c?é%%‘éilﬂﬁr B th ki dnsent 49Rs 12D, 24D,

42D to conformto the curvature of the periphery 54 of the cutting bl ade
50. Forttiex Almgdt 60, ttdnslatipe vito ipsv @Galitacuthbef the vmeklpalcen. on the first section

2D of the first. structure 22 alang a curve.. Thi ables.the fluid streans

115 1o aPSdemubEh BT an e 400 SRR arArea S 20eh e BRIy PEAEIIVHOG ¢ ng
bl ades;pflc WskeFtmdiator 'eﬁamﬁl@ﬂ%f’rﬁilﬁﬁé 8fbratidi oRREIGAAISE aBfininddh, Goleh the
first and second structures 22, 24 are pre-aligned during fabrication of

t he f hltiroatiickc Herigest sppbralyse@iidfstuctorendt andt thabdopnicnd sivictlira gl cérebe

| ongi tudi nal, axis ,of each of the.conduits 36, of the first. .structure,22
with EREERrL eSS EORRRG 15 SPrHE L asraoBE Efher (i kit 52

Al t er grat fhé@kMer blRG: ABENUTRGSrudBrOI0 thend fabiSdatdt dsliepathte cdmpahidhtddoigned Wi th
the conduits 36 thereof having an orientation and position that is

18y mesytisegienily essembiedor i ent ati on and position of the conduits 37 of the

second str 0 ef.er e . IS ially
ensures t hgfg%g%ﬁ ﬁ@ﬁ% %@?egggognélﬁ%%ﬂ?a@%%dt%@ 0§§p§ﬁ186%§%§ %%’B wher eat
f 1 ui ddisslidrgaoflid sfremme dhe atitiat afdar Jhk wicthod23 (Mrtegthisaeteadp J10siAtitenal |y
aligns with surface portion% on 25 the other side of the_cutting blade 50

wher e8P PPYithe Hesf elarriug 32rdebping e st o theseip icrrgriged 4 hs Brst drycaiiedd to
t her eh}fg]g!rs agfg}eétﬁﬁ: QakARCSs é@%adg;gg 8% il g% 08 aRY drinabihb oS bp&anss kL. 43 on

bot h si e cutting

15 At the step 330, the second structure 24 defining the duct 28a therein is provided. The second
structure 24 further defines the conduits 37 extending from the duct 28a and terminating at the
openings 39. At the step 340, the third structure 42 defining the duct 29 therein is provided. The
third structure 42 further defines the conduits 42D extending from the duct 29 and terminating at
the Opehings 44, Each of the conduits 36, 37, 42D can be shaped and dimensioned for

20 generating a nozzle-type flow therethrough. The first structure 22 is spatially displaced from the
second structure 24. The duct 28 is for receiving fluid thereinto and for directing the fluid to the
conduit 36 for discharge through the openings 38 as the fluid stream 41. The duct 28a 1s for
receiving fluid fhereinto and for directing the fluid to the conduit 37 for discharge through the
openings 39 as the fluid stream 43 and the duct 29 is for receiving fluid theremnto and for

25 directing the fluid to the conduit 42D for discharge through the opening 44 as the fluid stream
45. The cutting blade 50 for cutting the work-piece 60 1s disposed between the first structure 22

and the second structure 24.
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16 Deflection of the cutting blade 50 occurs when forces fromthe water
streans 41, 43 are not bal anced. Wien the cutting blade 50 is being
rotated at a high speed, deflection thereof results in vibrations created
by inbal ance of forces created by the water streans 41, 43 on the cutting
bl ade 50, translating into low quality cuts of the work-piece 60. 5 As
descri bed above, the fluid discharge apparatus 20 can be fabricated by
machi ning of a single block of nmetal, for exanple, by mlling operations
on a block of alum num However, alternatively, the first structure 22,
second structure 24 and the nmounting structure 30 can be fabricated as
separat e coxphas|p S50,dllé siseaperyentdycaadeeaitehaged fub thesyttitghares 58 r The
structure 42 and the center bl ade nmounting structure 40 can be fabricated

as sepHfHRECoNhERTE [qast e of @ PeTiwebhVPY-Bise b wordsgily outyvaetidus a
roce . i f [Felpy i i : i rge
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310. Af alifred veittethe 3@fing tva 81 (RBie didcharge divect2d afétid fhiid gtrednes 4lyds, 2Bedntter ei n

is provided. The fjrst structure 22 further_defin e condujts 3
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provi ded. The secon structure 24 further defines the conduits 37

ext endiande determinké dducg f@@mearfdhe eondurtafé,iiy.at t he openings 39. At the
step 340, the thi structure 42 defining the duct 29 therein i ovi ded.
The' thir ogwERt g 295 1Pl b waR oL R EMOBRA 10 HEE e SRATRY {1 om ¢ he
duct Zf:caRGelBparhfidlb®dcRtding REArCRRRANIS cfibodiERGNOhe IRRNEON AT Suid6, 37,
42D can be shaped and di nensioned for 20 generating a nozzle-type flow

ther etdisobagh apifretus #2@ torsprises tdiret spRciuge £37hdviilg a/figi pptior 64 fpdbarsached

second stru r .. The d 28.1s for receiming fluid thereinto,and for
di r ectRORY &fﬁlﬁ%ﬁsE%orﬁ%%%%rfﬁB? pecgrd pg 108i4\sé(l§ﬁi%rr§(étﬂfr%?%{ug ap'f:ﬁém%peni ngs
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and for directing the fluid to the conduit 37 for discharge through the

openi raggmeyicabshape Thafigt strucaar?d haneduai 428 frrmed gharginegienddedrap Hy firsiui d
Rt R e 23,0 ESGLANS, LR PN o 2D Tor 1 chr e
15 The first structure 422 comprises a first face 432 and a second face 434 extending along
the first portion 424 of the first structure 422. The first face 432 is parallel to the length of the
second portion 426 of the first structure 422. The second face 434 is substantially perpendicular
to the first face 432 and faces away from the second portion 426 of the first structure 422.
Conduits 436 formed in the first structure 422 extend towards and terminate at openings 438
20 formed on the first face 432. Each of the conduits 436 has a uniform cross-sectional shape along
the length thercof. Alternatively, the conduits 436 do not have a uniform length-transverse
cross-sectional shape. Each of the conduits 436 has a circular length-transverse cross-sectional
shape. Alternatively, the length-transverse cross-sectional shape of each of the conduits 436 has
a non-circular geometrical shape.
25 The inlet 430 of the fluid discharge apparatus 420 is coupled to a fluid supply source (not

shown). Fluid receivable by the fluid discharge apparatus 420 includes liquids, inert gases and

deionised (DI) water. In some embodiments, the fluid can be a synthetic lubricant.
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45. The cutting blade 50 for cutting the work-piece 60 is di sposed between
the first structure 22 and the second structure 24. 17 At the step 350,
fluid streams 41, 43, 45 can be discharged onto the cutting area 58. The
cutting area 58 can be at |east one of a portion of the work-piece 60 and
two directly outwardly opposing surface portions of the cutting bl ade 50.
The di scharge direction of the fluid stream45 is aligned with the cutting
area 58. The discharge direction of the fluid streans 41, 43, 45 can be 5
determ ned by position and orientation of each of the conduits 36, 37, 42D.
The position and orientation of the conduits 36 wth reference to the

posi t i Areradaiieds b @ad-Aduid Mmikfurd Reagiwddhiotgh thé duepdD 8o thefleidrdisvhargdur i ng
formng of the conduits 36, 37. Figures 11, 12 and 12A show a sem conduct or
si ngul2RPIBHS d81 frighes pliewativily.dhe flid dischpigs prpa@ua FIAPEACH 49 hag ©88 PHI ng t o
an al i o . . fluid :
appargﬁigﬁﬁfggconp?ggggﬂgf?ffgﬁﬁg pﬁ%?ﬁ%g&wggqﬁg%+ﬁgﬁg(%8$%?Eg§rtloﬂg424
and a pse anok wint ety diRthargbd drdn ttetflyid distlengeldspamnd 420e second portion 426

are rectilinearl aped .and ..inter-configured to form.an lL-shape.

Al ternat i véfrfrt%mtbﬁ’eﬂii & 1%%%@@?(3F&twﬁnéa&%swceaiﬁﬁhenﬁwﬁﬁ’é%c}iilr@a shape.
The fi ugt ur ; t I I f..omt he
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i nl et M&0fold GroThevri) vaticlsthew distriteite2Re Hoidppitizetuid dischape fjgmeatd3220nd a

second face 434 extendi ng al.ong . fjrst tion 424 of t first
o oo are BohoyRaietcontle g Mepslol€atd g bRk S pafe 2 he' second
porti qg%lﬂgtﬁlgqj‘le HB& rhieloF iheStkiH AN Sediddhe TR S&IANM hpscud 3901 S

substantiall'y perpendicular to the first face 432 and faces away fromthe
Becond por tWben A@i@ ipfectived by thetdust 4Afcthraugh4ix2intet a3 diihe sluaBdisthorgeed i n t he

on' & nePPPHED PE e GuS RN ST R0 R SRR 08 RL RGAlpy Bhe™ T0rTe

cross j@@ﬁfh%@ﬂl% asStag etrédnengl 7. tiheh betfi@tdandlierSefis dithdneionad for @kieratidien
conduits 436 do not have a uniformlength-transverse cross-sectional

shape nogdetiyrst o gheedbigugh-sSzgically, aneleclypaflowdneenicd thipagheths gonduits
Cross-5Se He%%a}h 0 QQSndeﬁ’tE %@ﬁ f‘sgr%f' a;’%kﬁcie&tgé}g{ug ”g%égl%ggﬂ?ffeeﬁéﬁ differs from

Cross-secti onal shape o1 eac e condu
15 an orifice-type flow in that the orifice-type flow is created when there is insufficient distance

between the duct 428 and the openings 438. The orifice-type flow results in fluid being
discharged in a dispersed manner at the openings 438. Additionally, for a pre-determined flow
pressure through the conduits 436, the dimensions of the each of the conduits 436 can be varied
for varying the flow characteristics therethrough. |

20 Beside being directed at the cutting area, one or more of the conduits 436, 436a are
positioned and orientated for directing fluid streams to other portions of the work-piece 460 and
cutting blade 450 for cooling thereof and for washing away of debris therefrom. Therefore, the
openings 438, 438a are not limited to being formed only on the first faces 432, 432a of the first
structure 422 and the second structure 422a.

25 The fluid discharge apparatus 20 further comprises a second structure 422a being a
symmetrical structure of the first structure 422 about a reference plane 482. The second

structure 422a comprises a first face 432a, a second face 434a, conduits 436a and openings 438a
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a non-circul ar geonetrical shape. 25 The inlet 430 of the fluid discharge
apparatus 420 is coupled to a fluid supply source (not shown). Fluid
receivabl e by the fluid discharge apparatus 420 includes |iquids, inert
gases and deionised (D) water. In sone enbodi nents, the fluid can be a
synthetic lubricant. 18 Alternatively, a gas-liquid mxture is carried

t hrough the duct 428 of the fluid discharge apparatus 420. Further
alternatively, the fluid discharge apparatus conprises nore than one of

t he duct 428 with each thereof for carrying one of a gas and a liquid
inter-directable for mxing prior to or when being discharged fromthe
fl ui dhaviag b;anglen'a:pbmmhmil o@??gur‘g‘ticgtseﬁlﬁ pakitiynal Rtlati@diships io$ tieufrpd thegd 3y t he
fluid supply, source to the fl.ui i scharge _apparatus 420. A punp (not
ShownfAArORNLEER 4 thecrorigi e b P IATE Bh Heck s, wniaiis 228 ShoRhbe ol ¢
(not  shewnle yhichyt hen distributes the fluid to the fluid discharge
apparatus 420. A valve (not shown) inter-couples the manifold and the
fluid di scHaedestappanmtd?? 142ty displaged fdrnie fdeend stowturatt 220 fotme afghpli d

geliv % tqjthe fluid discharge 2 ara#us 420. 10 Wh fluid is . received
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420, thecec448hdhe BRL $ack g b %r&%tﬁﬁﬁr&@i%ﬂg%ﬁgéﬁ% fﬁ-ﬁ{fagé 5?3?%&"9&: ,
438 ach of the conduits 436 i s

t hrough the openings as fluid streans 447.
di nens¢wnddiragnreg@der ati ng a nozzl e-type flow theret hrough. Specifically,

a nozzle-type..flow s created through.the conduits,. 436 en each.of the
ot e W SBRinirft daTienthite i A e P SR S (R B e SRR {1 om
15 anv@ih dre@F alsiR1atibR Wdtdn bhdh didhe; Skichi. qﬁ-ahxéfa&nfaﬂag%m&h_@ﬁ@ga%gn there

is insufficient distance between the duct 428 and t'he openings 4 The
18r i f i wathtamybbén pad/seera tboth not shaive) ibesaddor slippetimggedotkriecedic8@pdhsed manner

at the eni n 38.. Additionally, for a pre-determ ned,fl|low .pressure
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15 A conventional saw is used for sawing the work-piece 460. The saw has a cutting blade
450 that is substantially planar, disc-shaped and has a periphery 452. The saw is coupled to a
spindle (not shown), which transmits rotational displacement thereto. During a sawing process,
the cutting blade 450 rotates at a substantially high rotational speed.

The work-piece 460 has a surface 464 and a cut path along which the cutting blade 450

20 traverses and interacts with the work-piece 460 at a cutting area 458 for sawing thereof. The
cutting blade 450 rotates about an axis that is substantially parallel to the surface 464 of the
work-piece 460.

In one instance of the embodiment, the fluid discharge apparatus 420 can be fabricated
by machining. For example, the first structure 422 can be fabricated on a milling machine by a

25 combination of cufters to enable high dimensional control of the shape, size and position of the

conduits 436, 436a and the openings 438, 438a in the first structure 422 and the second structure

422a. This substantially ensures high manufacturing repeatability of dimensions and relative
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cutting bl ade 450 for cooling thereof and for washing away of debris
therefrom Therefore, the openings 438, 438a are not limted to being
formed only on the first faces 432, 432a of the first structure 422 and

t he second structure 422a. 25 The fluid di scharge apparatus 20 further
conprises a second structure 422a being a symmetrical structure of the
first structure 422 about a reference plane 482. The second structure 422a
conprises a first face 432a, a second face 434a, conduits 436a and openi ngs
438a 19 having symmetrical structural configurations and positional

rel ati onships of the first face 432, the second face 434, the conduits 436
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§&steﬁaamaémddﬁwhﬂgué¢sgen1 In an exenplary enbodinent, a sawjig 10 with
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quad-flat no-lead (QFN) packages. Vacuum generated throu vacuum hol es
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16 sub;airaxpﬁeoalzﬂ@dphﬁglammgltmeeofibammm(& go0peri phery 452. The saw is
coupled to a . spindle (not shown) ransmts rotatjional displacenent

thereto. DdTwHY attamaiibe precpses 460c Weth‘é awttlpa §lage 48@ hesois gepospted abie 5
subst kil ztyg%d ﬂﬁ %ﬁﬂﬁ%bﬁﬂ@@ﬁjﬁ. ﬂl@@?ég@g ‘&3@3&% A HAS aRa 558 [RERs 464

and a cut pat al ong € cutting
in many undesirabie problems including a low quality of cut. Additionally, ineffective cooling

of the cutting area 458 limits cutting speed of the saw. This consequently translates into lower
15 production yield.

The substantially planar first faces 432, 432a and second faces 434, 434a enable the
conduits 436, 436a of the fluid discharge apparatus 420 to be disposed substantially close to the
cutting blade 450 and the surface 464 of the work-piece 460. This enables one or more of the
openings 438, 438a on the first faces 432, 432a to be positioned for directing the fluid streams

20 447, 447a substantially towards the cutting area 458. The cutting arca 458 defines an area
whereat the cutting blade 450 and the work-piece 460 interact. The cutting area 458 comprises
one or more of a portion of the cutting blade 450 and a portion of the work-piece 460.
Additionally, as the conduits 436, 436a are fabricated by machining, the openings 438, 438a can
be positioned in a curve along the first faces 432, 432a to conform to the curvature of the

25 periphery 452 of the cutting blade 450. For example, the openings 436 are formed along on the
first face 432 of the first structure 422 along a curve. This enables the fluid streams 447 to also

be substantially delivered to the periphery 452 of the cutting blade 450 whereat heat is
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20 traverses and interacts with the work-piece 460 at a cutting area 458
for sawing thereof. The cutting bl ade 450 rotates about an axis that is
substantially parallel to the surface 464 of the work-piece 460. In one
i nstance of the enbodinment, the fluid discharge apparatus 420 can be
fabricated by machining. For exanple, the first structure 422 can be
fabricated on a mlling machine by a 25 conbination of cutters to enable
hi gh di nensi onal control of the shape, size and position of the conduits
436, 436a and the openings 438, 438a in the first structure 422 and the
second structure 422a. This substantially ensures high manufacturing

r epeatcabedniatedof di nensi ons and rel ative 20 positions of elenents of the

fluid discharge appar.at 420, faor exanpl e, the ducts 428, 428a, t.he
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e of ..,5 castin n | astic nol di n the fluid disc appar at us
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bl ade 450. | neffective cooling of the cutting area 458 results in many
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v | TPLHE SO0l Bl 42208 P MR 'y TV Bt KABCCRERE Bk
subst dhiid sthdayhspldandi7afonrteth fidead tSuttiddRladansd. second faces 434, 434a
enabl e t he onduits 436, 436a of the fluid dischargF apparatus 420 to be
di sposed s SR (éﬁt]‘n?/ag’p% blagg 49 gecurs when forces from the water streams 447, 447a

are not balanced. When the cutting blade 450 is being rotated at a high speed, deflection thereof
15 results in vibrations created by imbalance of forces created by the water streams 447, 447a on
the cutting blade 450, translates into low quality cuts of the work-piece 460.

As described above, the fluid discharge apparatus 420 can be fabricated by machining of
a single block of metal, for example, by milling operations on a block of aluminum. However,
alternatively, the first structure 422, second structure 422a and the mounting structure 486 are

20 fabricated as separate components to be subsequently assembled.

While the invention has been described with reference to numerous specific details, one
of ordinary skill in the art will recognize that the invention can be embodied in other specific
forms without departing from the spirit of the invention. Thus, one of ordinary skill in the art
will understand that the invention 1s not to be limited by the foregoing illustrative details, but

25 rather is to be defined by the appended claims.
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cutting blade 450 and the surface 464 of the work-piece 460. This enables
one or nore of the openings 438, 438a on the first faces 432, 432a to be
positioned for directing the fluid streans 20 447, 447a substantially
towards the cutting area 458. The cutting area 458 defines an area whereat
the cutting bl ade 450 and the work-piece 460 interact. The cutting area 458
conprises one or nore of a portion of the cutting blade 450 and a portion
of the work-piece 460. Additionally, as the conduits 436, 436a are
fabricated by machi ning, the openings 438, 438a can be positioned in a
curve along the first faces 432, 432a to conformto the curvature of the 25
peri phery 452 of the cutting bl ade ¢b@IMBor exanple, the openings 436 are
formed along on the first face 432 of the first structure 422 along a
curve. Winiisclaiyapl 85 the fluid streams 447 to also be substantially
delivered t he -pal.i f _the. cutting bl ade 450 whereat heat is 21
concen‘raté%fﬁnﬁﬁgagggﬁﬁﬁégﬁggggﬁﬁggg'of both the first and second

struct ures #A8&t sthdBae deBnipg a-faktidyoetiedin, iedirkednictad fuotheofefireg 4 Hiest d

di schar ge apgaratus 420 for substa?tially coinqidiqg %he Ion%it di nal axis
of eactondritithelirspenduitexiends om the hrstdyet and iererinates A 215 MG IEHI espondi ng

one 5 of w@eﬁgxg&g{bﬁgﬁg ﬁg@rﬁggfd sLRRAIREARE AL G sﬁ%gﬁﬁ &f Ddtineel V.

t he openi ngs structure 422 are aligne th the conduits
436 t heceaf cdnduit e serond centuiitaxemda fiduphs stdood dudtand itsmisatema tarseaeld wi t h
t he condui t.s, 436a of .t he second ructure

the orientation d positi,on o
422" DU T47B o Arehanapopl A edBeonpPBAUT bavE fpsd Pyt s Beed i
sur f ac nbf Eﬁel!ggrﬁ%zﬂ@- §10% BRrePhrob e thilst dNGnhé BERg PR AtBRked frbindhst eans

447 fr irst structure 422 are directed, positionally 10 aligns with
sur f acecqat ftiughse 6 redeeving heutting dado therdhetwesnt inguitingddadedor ewtereat f 1 ui d
st eans é%ga fromthe second structure 422a are directed to thereby align
and bal"@fc¥the forces created by the fluid streams 447, 447a on both

si des of thgh&uintthodrdbades AR QeceRBhg A6 thdeRio Aiefof dirédiing Ul Add 48R mecur s
when forces fromthe water streanms 447, 447a are not bal anced, \Wen the

cut t i epndider digdaigs trenglythedirsitapaniae and Hiegucandebit isderrceeivingdlUiher eof 15
Nl e%:ﬁa}g Iaﬁ%%}éldgﬁgtin%rtﬁghﬁ% t@fhé @%&%%uﬁffoJ ci:lgc(fﬁtsge(fﬁx%ﬁéﬁ“ﬁletﬁgcc}nlae wat er

strea
opening, the fluid is directed by the first conduit and the second conduit towards at least one of a

portion of the work-piece and two directly outwardly opposing surface portions of the cutting
| blade,
wherein direction of discharge of the fluid from the first conduit and second conduit is
determined by position and orientation of each of the first conduit and the second conduit, the
position and orientation of the first conduit with reference to the position and orientation of the
second conduit is determined during forming of the first conduit and the second conduit in the

first structure and the second structure.

2. The apparatus as in claim 1, further comprising:
a first face extending along a portion of the first structure with the first opening being
formed thereon; and

a second face extending along a portion of the second structure with the second opening
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the cutting blade 450, translates into |low quality cuts of the work-piece
460. As descri bed above, the fluid discharge apparatus 420 can be
fabricated by machining of a single block of netal, for exanple, by
mlling operations on a block of alum num However, alternatively, the
first structure 422, second structure 422a and the nmounting structure 486
are 20 fabricated as separate conponents to be subsequently assenbl ed.
Wil e the invention has been described with reference to nunerous specific
details, one of ordinary skill in the art will recognize that the

i nvention can be enbodied in other specific fornms wthout departing from
t he speingtforiedithered\easl oftthe fildh fikee aﬁﬂ&dﬁec@fddh&%@(n@iﬁbbﬂanilmytmmaﬁ,r t will

understand that the_invention is not to be limted by the foregoin

i || ustrati Véeran aterfsrst Strtr@turezfﬁidrta% Frepng §trt%u15@red§tqrﬁés@0w Witlathg %

clai ng éﬁé* is clainmed is: 1. Afluid discharge apparatus
conprlg? |rst structure defining a first duct therein, the first

structure further defining a first conduit, the first conduit extends from

t he frrst duct and term nates at i r.st o enin and a second structure
definfng als gé@BP?datHﬂéft ing gl es, ﬁach%-t‘%g‘&%% WF@%‘?W«?W%W e ining a

second condyi 5 «hhe second conduit extends fromthe second duct and
term nates at a sécond opening, each of the first conduit and the second
condui t beiarfgstdbagiedimhdotiomends i sevedd | @zitudealgreatiomeisg méazdopiigyned td | ow

Second Al o o LSS, B Ay et DRt HBPUEE BB BN UL i ng

bl ade s Qhd taHdituBGhaPporioh knPleffiBati M8 Bl iRlef RBmb [rﬁﬂle@ét%hdﬂcﬁqgﬁt%ﬂmﬁ%m(ﬂ ng
fluid thereinto and for directing the fluid to the first conduit

di schar ge theoinythetfiret ffacer@ttemip@lﬂnggh%tﬁdt tmEIT@@ndmﬂmwdrlssummrldwr vi ng
the fluid to the second conduit for

B:gtﬂgwgﬂe{ f%ﬁ%ﬂg$%g%§&€8 Ctlﬁ%%%ﬁ POYURR- £ uid is directed by the first

conduit and the second conduit towards at | east one of a

4, The apparatus as in claim 1, the longitudinal axis of the first condutit being substantially

coincident with the longitudinal axis of the second conduit.

5. The apparatus as in claim 1, each of the first structure and the second structure being

rectilinearly shaped.
6. The apparatus as in claim 1, at least one of the first conduit and the second conduit
having one of a substantially uniform length transverse cross-sectional shape and a

varying length transverse cross-sectional shape.

7. The apparatus as in claim 1, the opening of each of the first structure and the second

structure having one of a circular shape and a non-circular geometrical shape.

8. The apparatus as in claim 1, the work-piece being a semiconductor substrate.
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portion of the work-piece and two directly outwardly opposing surface
portions of the cutting blade, wherein direction of discharge of the fluid
fromthe first conduit and second conduit is determ ned by position and
orientation of each of the first conduit and the second conduit, the
position and orientation of the first conduit with reference to the
position and orientation of the second conduit is determ ned during
formng of the first conduit and the second conduit in the first structure
and the second structure. 2. The apparatus as in claim1, further
conprising: a first face extending along a portion of the first structure
with the fiThé apeitidd ibelang 1, feriied béihe berast oad df aligEdonghsfaad dexiseadi ng
al ong a portion of the second structure with the second opening 23 being
formed therddhWadch of the first face and the second face being
substantially planar, wherein the first structure and the second structure
are inter-disposed with the first face opposing the second face. 3. The
appar atus at¥he¢ fippataingasin ckaal, dle duttihgfbladtbeirig conpletieo agginileand d@aospihdle
structure conprising: a first longitudinal, portion and a second

| ongi t udi nafor pEpPetisE Tefationg! displereman i dscatingdladgypst antial Iy form an

L- shape, the duct extending fromthe first |ongitudinal portion to the
second |l ongitudinal portion and termnating at an inlet fornmed in the
secondll.ongThashpasdtupasrihictinm whercattingtisdef heigs substamtiadiytpdads, ddceshgpadndf i r st
| ongi tudina] portion and is substantially parallel to the Iength of the
second | ongP®'iRg MBFIRRSEEi on. 4. The apparatus as in claiml, the

| ongi tudi nal axis of the first conduit being substantially coincident with
t he I ongitudinal axis of the second conduit. 5. The apparatus as in claim
1, each2.of AHud dissharge metiodfer Aigdinghbrestorond dsicharge of Buldeimagns onto a

rectilinear (lnthSlQ %%g,qhe method comprising:

providing a first structure defining a first duct therein, the first structure further defining
a first conduit, the first conduit extends from the first duct and terminates at a first opening;

providing a second structure defining a second duct therein, the second structure further
defining a second conduit, the second conduit extends {rom the second duct and terminates at a
second opening, each of the first conduit and the second conduit being shaped and dimensioned
for generating a nozzle-type flow therethrough, the first structure being spatially displaced from
the second structure, the first duct is for receiving fluid thereinto and for directing the fluid to the
first conduit for discharge through the first opening as a first fluid stream and the second duct is
for recerving fluid thereinto and for directing the fluid to the second conduit for discharge
through the second opening as a second fluid stream;

disposing a cutting blade between the first structure and the second structure, the cutting
blade for cutting a work-piece; and

directing and thereby aligning direction of the first fluid stream with the direction of the
second fluid stream discharged onto a cutting area, the cutting area being at least one of a portion
of the work-piece and two directly outwardly opposing surface portions of the cutting blade,

direction of discharge of the first and second fluid streams being determined by position and
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6. The apparatus as in claim1, at |east one of the first conduit and the
second conduit having one of a substantially uniformlength transverse
cross-sectional shape and a varying length transverse cross-sectional
shape. 7. The apparatus as in claim1l1l, the opening of each of the first
structure and the second structure having one of a circular shape and a
non-circul ar geonetrical shape. 8. The apparatus as in claim1l, the

wor k- pi ece being a sem conductor substrate. 24 9. The apparatus as in
claiml1, the fluid being at |least one of a liquid, a gas and dei oni sed

(D) water. 10. The apparatus as in claiml1l, the cutting bl ade being

coupl eq: : LNl I i ty YL LoNar i enent
o T o g e o B P e
bei ng fastshdait wdthlrgfepinaaar the ghstes habadendain didhe segomd pedipheng. 12, A
fluid discharge nmethod fog _aligning.directions,of discharge of fluid

st rearfgt%ﬁlﬁdélw‘eﬁf?mﬁﬁg ﬁﬁgﬁﬁrgrﬁn‘%ﬂ{ﬂ@ﬁ%ﬁ%w EPHME provi ding a first
structure defining a first duct therein, the first structure further
defining a first conduit, the first conduit extends fromthe first duct
and t ei3m naltesnethodad inrcdaimolde Mirtlgr comppusibgli ng a second structure defining a
second duct therei the second structure further definin second .
condurt -t oAbt BT ABLE f POfEp it et Mnd S B a
a seqpith RPRAI Mdreofasly Of the first conduit and the second conduit being
shaped and di nensioned for generating a nozzle-type flow therethrough, the
first struarovidingei segosblacs edtending slphaig pertion eirthe weorslediyaars with ¢hasesond he

fi d iS. f LVi il uj ' d f ' [ | ui d
the 1FEPeRmsPE LR idnad HhOe PTG A ool ELRARL SIBATRN 1) L7

strearplang, the second duct is for receiving fluid thereinto and for
directing the fluid to the second conduit for discharge _through the second

openi ng as wheseiadhrifirst sirustge padme serdsbmalyraare inter-dgpesed yath il sblice he
first Osptp{)&ﬁé%eese%ca fta@ee, second structure, the cutting

14. The method as in claim 13, each of the first structure and the second structure
comprising:

a first longitudinal portion and a second longitudinal portion being inter-configured to
substantially form an L-shape, the duct extending from the first longitudinal portion to the
second longitudinal portion and terminating at an inlet formed in the second longitudinal portion,

wherein the first face extends along the first longitudinal portion and is substantially

parallel to the length of the second longitudinal portion.

15.  The method as in claim 12, the longitudinal axis of the first conduit being substantially

coincident with the longitudinal axis of the second conduit.

16.  The method as in claim 12, each of the first structure and the second structure being

rectilinearly shaped.
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bl ade for cutting a work-piece; and directing and thereby aligning
direction of the first fluid streamwith the direction of the second fluid
stream di scharged onto a cutting area, the cutting area being at |east one
of a portion of the work-piece and two directly outwardly opposi ng surface
- portions of the cutting blade, direction of discharge of the first and
second fluid streans being determ ned by position and 25 orientation of
each of the first conduit and the second conduit, the position and
orientation of the first conduit with reference to the position and
orientation of the second conduit being determ ned during formng of the
firstizondyhd manddble Se@onT o tastuine of I3 firfhendeit hadthesedondcbaduit Hing
further conpr|3|£8 prOV|d|ng a first face extending along_a portion of the
first struetaefe whstAntialy witosn legdhirmyverBeriogs- f“GFIP@*g shaneraB8 4, VaBHRE provi di ng
a second f I ion of the second structure with the
second opgﬁ %%@&Q&; m%{$§§¥ﬁereég each of the first face and the second
face being substantlally pl anar, wherein the first structure and the

second structure are_ inter-di sposed with thF first faceE@ﬁ EOSI g t he
secon#B.f ac&he methotigs ielaky 42, gge pREren e fragls ol g diwst strugtie and g seepRd et yre and

the secondssiduehilfs oFOBPE Liph/lF shind diSinoh @Gl abuiBghiy@n and a second

Iongltudlna por Fone elng Inter-c flgure stantlally form an
L-shape, the duct extending fromthe first |ongitudinal portlon to the
second Iongltudlnal portjon and t i.ng at _an inlet f d in the

i
secontl on h%HﬁﬂWé@SHbﬁﬁm%ﬁ t &PB?HWF% CIRE p SPRICGRUICIRY{5E along the first

I ongi tudinal portion and is substantially parallel to the Iength of the
second | ongi tudinal portion. 15. The method as in claim 12, the

| ongi 2idi n@he axcitmda it bleinf il 2,sthe fomicheing 43 déasyoreuldst lanid, algay andddionibedlent wi t h
t he IongltﬂgbgggmaX|s of the second conduit.

21. The method as in claim 12, the cutting blade being coupled to a spindle and the spindle

for imparting rotational displacement to the cutting blade.

22. The method as in claim 12, the cutting blade being substantially planar, disc-shaped and
having a periphery.

23. A fluid discharge apparatus forming method comprising:

forming a first structure defining a first duct therein;

forming a second structure defining a second duct therein, the first structure being
spatially displaced from the second structure;

forming a first conduit in the first structure, the first conduit extending from the first duct
and terminating at a first opening; and

forming a second conduit in the second structure, the second conduit extending from the
second duct and terminating at a second opening, each of the first structure and the second

structure being inter-disposed in a pre-determined configuration one of prior to and during
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16. The method as in claim12, each of the first structure and the second
structure being rectilinearly shaped. 26 17. The nethod as in claim 12, at
| east one of the first conduit and the second conduit having one of a
substantially uniformlength transverse cross-sectional shape and a varying
| ength transverse cross-sectional shape. 18. The nethod as in claim 12, the
openi ng of each of the first structure and the second structure having one
of a circular shape and a non-circul ar geonetrical shape. 19. The nethod as
in claim12, the work-piece being a sem conductor substrate. 20. The net hod
as in claim112, the fluid being at |east one of a liquid, a gas and

dei onisggn 6151}& finaBhiduittahd tdSchBd Bduasedch of Hl fitktledbndbif endthksbd@dbl ade
bei ng cou %ed to a spindle and the splndle for inmparting rotational

di spl a@@v@rhem&ﬁh@ml andtdimapsiencdder gezlzratmgé neetlprdpedtow terdthongly 2he fige
cutti ﬁgct% f‘oﬁgeceﬁu?gﬂﬁl Q@%rgp h a%‘ldl br 8 Ak ¢L§]8 1o na cﬁ)ngult Por dlSCHEII

peri phery arge “hpparacus Torm ng conpri St Ag:

f or m fAgoacH the $stobéniff biethdebdond MicHis Forsécidbe 'ﬂuichﬁéi%lrﬂo andforditectihggBeond
structure defining a second duct therein, the first structure being

spat i Amidtodhesscardepnipi ok diacharseshgugh theseeans: oEBINgi ng a first conduit in
the first ghp %&?% ?:I'{:ﬁtm% Bfadé 'er chttﬁl%nad\%ltk p%éée%ﬂisg&aﬁfegﬁ\k&g l}fu% fird ﬁ]& and

term nati ng a second

St r uctuud the setmdsaacmnet, d&l‘ﬂhjd Hlsebfatrgmhb}n@e fﬂm ruhdgt arglebe petodl Cdin(ﬁitds
termnating at a second openi ng, each of the first structure and the second
st r ucflipdediawagds ahdesst %eﬁést@aﬂqw fhe petkqpiees sdiag sty guimatdly APeRsESof

prlord%%¥%ngﬂH&bPﬂm% “I@raﬁﬁgﬁ &3&H%fﬁggﬁﬁg§9ﬂﬂyﬂhuﬁ@gnqg§ﬁgﬁggﬁgﬁgﬂgduit,

each Irst con e secon
second conduit is determined by position and orientation of each of the first conduit and the

second conduit, the position and orientation of the first conduit with reference to the position and
orientation of the second conduit is determined during forming of the first conduit and the

second conduit.

24. The method as in claim 23, further comprising:

forming a first face along a portion of the first structure with the first opening being
formed thereon; and

forming a second face extending along a portion of the second structure with the second
opening being formed thereon, each of the first face and the second face being substantially
planar,

wherein the first structure and the second structure are inter-disposed with the first face

opposing the second face.

25. The method as in claim 24, each of the first structure and the second structure
comprising:
a first longitudinal portion and a second longitudinal portion being inter-configured to

substantially form an L-shape, the duct extending from the first longitudinal portion to the
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condui t being shaped and di nensi oned for generating a nozzle-type flow

t heret hrough, the first duct is for receiving fluid thereinto and for
directing the fluid to the first conduit for discharge through the first
opening and the second duct is for receiving fluid thereinto and for
directing the fluid to the second conduit for discharge through the second
openi ng, wherein a cutting blade for cutting a work-piece is disposable
between the first structure and the second structure, the fluid discharged
by the first conduit and the second conduit is directed towards at | east
one of a portion of the work-piece and two directly outwardly opposing

sur f ag&op@Ndrggngingll pdriiéh gid eimigatihgien iflef Rehedm e sebosa havggradiahl fdreord,| ui d
fromthe first_conJLit and second conduit is_determ ned by position and
ori ent at i ofvhsfeirteHirgfagerrxtends glong dritinst loagiudingd poisnsing ivsgantiallit he

posi tj ' ' tihe 11 nduit with reference to the
positP%ﬁnghgtﬁ%%ﬁé%?%?%&ﬁ&%pl?ﬁﬁag%%%ﬁgg@ghduit is determ ned during
formng of the first conduit and the second conduit. 24. The method as in
claim?23, further conprjising: formng a first face along a portion of the
first 28t r udbgmethgdas ik glaim izgs e e digalaaing the g%%*rﬁ%“ sEsubHA A ni ng a
second fac I I : :] f d structure with the
second opg%§%%@@§+ﬂgt g@ﬂ%ﬁﬁ¥ﬁ§%§%ﬁfmgggﬁﬁgf§t e first face and the second
face being substantially planar, wherein the first structure and the

second_structure are . inter-di spos ith the first face, opposing the
second’f acdhe ??tho%ff"é neleHB &ga%acﬁ ﬁ?&e\gﬂﬁt\ spapctugel g sqeppd 151?&21%;); cture and
the second, ﬁﬁgﬁgﬁﬁm%gpnprising: a first longitudinal portion and a second

| ongi tudi nal porti'on being inter-configured to substantially form an
L- shape, the duct extending fromthe first |ongitudinal portion to the 28

second,l ongitudinal portion.a term i at inlet forped.in,the
sec on281 ongjihP &&ﬁﬂ?{% a_s‘% F{a]tra 2,3, zgqeaste one of the Hl%t cond%ﬂ anH the second conduit having
one of a substantially uniform length transverse cross-sectional shape and a varying

length transverse cross-sectional shape.

29. The method as in claim 23, the opening of each of the first structure and the second

structure having one of a circular shape and a non-circular geometrical shape.

30.  The method as in claim 23, the work-piece being a semiconductor substrate.
31. The method as in claim 23, the fluid being at least one of a liquid, a gas and deionised
(DI) water.

32.  The method as in claim 23, the cutting blade being coupled to a spindle and the spindle

for imparting rotational displacement to the cutting blade.

33.  The method as in claim 23, the cutting blade being substantially planar, disc-shaped and
having a periphery.
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wherein the first face extends along the first longitudinal portion and is
substantially parallel to the length of the second | ongitudinal portion.

26. The nmethod as in claim?23, the longitudinal axis of the first conduit
bei ng substantially coincident with the |ongitudinal axis of the second
conduit. 27. The nmethod as in claim23, each of the first structure and the
second structure being rectilinearly shaped. 28. The nethod as in claim
23, at |east one of the first conduit and the second conduit having one of
a substantially uniformlength transverse cross-sectional shape and a
varying length transverse cross-sectional shape. 29. The nethod as in
claim 23, the opening of each of the first structure and the second
structure hayjng..one of a cjrcul ar, shape and a non-circul ar geonetri cal
shape.%BO.‘gﬁguﬂgﬁﬁﬁﬁ%ﬂﬂWQW%F%WHF§§$:the wor k- pi ece being a seni conduct or
substrate. ShuctRedIRIARH 8T ahd a%llLﬁ*thy%% condifs blertifl, e Bﬂﬂl@!;pldrgﬁ’tz_tof one of a
liquid, a gas and deionised (D) watér. 32. The nmethod as in claim23, the
cut t i regnéhhisscxtdngi frgncibe dhetdnt dermisgieswdlae opeing fremspimtle struétore, anjpast bhag

rotatiqnal displacenment to the cutt] bl.ade.. 33. The nmethad as in claim
29, 1 198 SR o coma e Danst snd PepyotLin rene e PanAaEd BHIPY havi ng a
per i phpdthradh3the sBudliiéiid dﬁ%ﬁ@ﬁbﬁrﬁﬁw%ﬂ%ﬁe@%ﬂﬁhe%@ HR¥drRpiGe afd 8§ Chitah blae

defining a duct and a plurality of conduits therein, each of the plurality
of cdadeitting detvenlipidceom t he duct and ternminates at an opening formed in

the structure, .at. |east one .of the plurality_of.condujts bej shaped and
di mens! oned s dar B RERse Rt bl PR s St e PLERR  or e
i s di syesahlie faddisdrie tRioubk dktopenitig Of afleWdbke B € phimey 3f esiduittdhbhate
for cutting the work-piece, wherein the duct is for receiving fluid
t her eilhflisecdertiby Ge fastrceadyihandithe sqdond gordyittawagsls af lghst oype of a portion of the
work-piece and two directly outwardly opposing surface portions of the cutting blade,
wherein direction of discharge of the fluid from the first conduit and second conduit is
determined by position and orientation of each of the first conduit and the second conduit, and
the position and orientation of each of the first conduit and the second conduit is determined

prior to forming of the first conduit and the second conduit in the first structure and the second

structure.

35.  The apparatus as in claim 34, further comprising:
a first face extending along a portion of the first structure with the first opening being

formed thereon, the opening of at least one of the plurality of conduits being formed on the first

face.
36.  The apparatus as in claim 34, the structure being rectilinearly shaped.
37. The apparatus as in claim 34, the structure comprising:

a first longitudinal portion and a second longitudinal portion being inter-configured to

substantially form an L-shape, the duct extending from the first longitudinal portion to the
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of conduits for discharge through the opening of at |east one of the
plurality of conduits, the fluid is directed by the first conduit and the
second conduit towards at |east one of a portion of the work-piece and two
directly outwardly opposing surface portions of the cutting bl ade, wherein
direction of discharge of the fluid fromthe first conduit and second
conduit is determned by position and orientation of each of the first
conduit and the second conduit, and the position and orientation of each
of the first conduit and the second conduit is determned prior to formng
of the first conduit and the second conduit in the first structure and the
S econq? achrlbe&)fgléﬁﬁﬁml éé«nof[ Bed éﬁﬁﬁ{aﬁhg 8t ﬁismle'ﬂ f&hﬁu 1 8 sefdhatBSSin@RAPpdEbAY: 2

first endi ng along a portion of the first structure with the first
openi ng belwf@rem drer@dt fabeexonis aldng tb@ﬁmt greshidiael Hostaest angrie seifstanfiellpl ural ity

of conduit d on face. 36. The apparatus as in claim
34, tﬁ@“@?ﬁ@éﬁﬁ&g ﬂ@%%@%?*ﬂpﬁ ?@I@Hﬁgbd 37. The apparatus as in
claim 34, the structure conprising: a first longitudinal portion and a

second | ongi tudi nal portion being inter-configured to substantially form
an L- $Bape, Thehpperatrs aext daidi 3y af ?e@ehcmn@f thernﬂ,tlraht?/r@cm@lﬁéﬂlavwrom &h2to the

30 second |0 |tu i nal. po and term nat . n r in the
second | ong?fl?%%ﬁ it V“BbfPff? j)eﬁlg &1 8rhethe Sef: a %gn‘gxivglﬁd‘{sgol ﬁ%g t he
first |ongifaueiddal crRrdet@hapsithpt.s substantlally parallel to the length of

t he second | ongi t udi nal portlon 38. The apparatus as in claim34, at |east
one of the plurality of conduits having one of a substantially uniform

| engt ht ransverse [ & r sverse
cross% ect?@héw ?ﬁﬁl%gléég%%%?Qﬁid%%a g%ggm%ﬁ¥%fﬁpﬂg%%ﬁﬁgﬁgkgggﬁﬁng of at
| east one dfavinhenplofibalritlyr Ghpeatihdscirdida gegmeniealdhape.ci r cul ar shape and
a non-circul ar geonetrical shape. 40. The apparatus as in claim 34, the

wor k- pi ece bei ng a sem conductor substrate.

40. The apparatus as in claim 34, the work-piece being a semiconductor substrate.
4], The apparatus as in claim 34, the fluid being at least one of a liquid, a gas and deionised
(DI) water.

42.  The apparatus as in claim 34, the cutting blade being coupled to a spindle and the spindle

for imparting rotational displacement to the cutting blade.

43.  The apparatus as in claim 34, the cutting blade being substantially planar, disc-shaped
and having a periphery.

44. A fluid discharge apparatus comprising:

a first structure defining a first duct therein, the first structure further defining a first
conduit, the first conduit extends from the first duct and terminates at a first opening;

a second structure defining a second duct therein, the second structure further defining a

second conduit, the second conduit extends from the second duct and terminates at a second
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41. The apparatus as in claim34, the fluid being at | east one of a liquid,
a gas and deionised (D) water. 42. The apparatus as in claim34, the
cutting bl ade being coupled to a spindle and the spindle for inparting
~rotational displacenent to the cutting blade. 43. The apparatus as in claim
34, the cutting blade being substantially planar, disc-shaped and having a
periphery. 44. A fluid discharge apparatus conprising: a first structure
defining a first duct therein, the first structure further defining a first
conduit, the first conduit extends fromthe first duct and term nates at a
first opening; a second structure defining a second duct therein, the
secon@psdihgteindre further defining a second conduit, the second conduit
extends fromthe second_duct and term nates at.  a second. 31 opening; and a

third struetthirdsenetagdsfmae ephrdde hereindpe third simeturgfurhesdsiverg s Bidyr ¢ ner
defi ni I 9ﬂ§?€ L I LI uct

and tg?%?ﬁ%?gghggcg t |F%“g%gﬁFﬁgghgggﬁﬂ%?hiFﬁéh§#$§¥5@@@) ?ﬁ?bizggggcond
conduitlie fanRtedndait} the seboad nduduit dndithgthiddapeduiabeng simpad bohdichehgionedyfener at i ng

a nozzle-type flow therethrough, the first structure hein at.i al

di spl EwdtEIRARE- YRR HEH, SE i e fit Srrgeta%eaieﬁg% ey %ﬂég%ﬁéa%n the

t here i i = i i,n the
1T oo e R e bR o R L Ui 10

t he fiwsk-pisconduit for di scharge through the first opening, the second duct
is for receiving fluid thereinta .and.fqr directing.the fluid.to th econd
conduit f or‘”}ﬁfeé H‘frr%ét. dust EJ@WGP‘E‘@D@E@B%&CE%‘EHW foq . ‘::Ctt“?'l‘?etl‘h{i f[i]iuPctit.Oc}E]%?lr ?s f or
recei hadlif for URchDEE Bldtich tROE st g:Serﬁjﬂlé, @l deBéhd dRt fs! fBF RobiQinksTRiid Mlefdneondui t
for discharge through the third opening, the fluid is directed by the
first apdhuulitectmgithe Haid edbastcosdnonuivit frodeetdsgedhrdugh ghe sspendofpeningantdi on of

L, OREPASER 05 1S G ke 51 Pt BB RSB BR, O oL
at discharge through the third opening, the fluid is directed by the first conduit and the second

conduit towards at least one of a portion of the work-piece and two directly outwardly opposing

surface portions of the cutting blade, the fluid is further directed by the third conduit towards at

least one of a portion of the work-piece and two directly towards portions of a cutting area,

wherein direction of discharge of the fluid from the first conduit, second conduit and

third conduit is determined by position and orientation of each of the first conduit, the second

conduit and the third conduit, the position and orientation of the first conduit with reference to

the position and orientation of the second conduit and the third conduit is determined during

forming-of the first conduit, the second conduit and the third conduit in the first structure, the

second structure and the third structure.

45.  The apparatus as in claim 44, further comprising:

a first section extending along a portion of the first structure with the first opening being
formed thereon;

a second section extending along a portion of the second structure with the second

opening being formed thereon; and
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| east one of a portion of the work-piece and two directly towards portions
of a cutting area, wherein direction of discharge of the fluid fromthe
first conduit, second conduit and third conduit is determ ned by position
and orientation of each of the first conduit, the second conduit and the
third conduit, the position and orientation of the first conduit with
reference to the position and orientation of the second conduit and the
third conduit is determned during formng of the first conduit, the
second conduit and the third conduit in the first structure, the second
structure and the third structure. 45. The apparatus as in claim 44,

further conphirgise@ondfihd Bird $eGéthRWiEK IR Ak gpainp kit fohtd tieredh, 43R of i r st
structure with the first opening being fornmed thereon; a second section

ext endha§rssestignahp svaong seconnd theadhiA gocsion bewmgsabsiintiglly gdindsicald  openi ng
bei ng forned thereon:; [ i . thesthi [ e wth
the third o“g‘éeﬁigﬁéﬁ%@f.Sh%“f*S?ﬁe d @%&F%’é‘%@%@% "%% ﬁ?h‘ggﬂsé‘g%’“ﬁs‘é@etc?%%, t he

S econcbpfo‘:ﬁi@ltgio?posaﬁgithte Recdnkliopeniag ahd i thied nexchurbid dnpdsad Wwthald thivdropesibg
wherein the first structure and the second structure are inter-di sposed
with ttRwardsthg cutipeebladly opposi ng the second opening and the third structure
is disposed with the third opening towards the cutting bl ade. 46. The
apparatus as in claim45, each of the first structure and the second
structdfr e Tlenmppustusgs imclhini 45, dach gl thedirstatrugroret andnhasdord sacond

| ongi tudi nal portion being inter-configured to substantially form an

L- shape, tHE™MRATEE: | ongi t udi nal portion and the second | ongitudinal portion

bei ng j oi negsw i PRiatd iflhdiGtal BAiBABLRY ihELBANMRrdd thSt
Iongitudingfﬁﬁggﬁﬁﬁﬁﬁﬁgggﬁg) sgéﬁﬁgﬁrggﬁ?tug%hgl bortigﬁ‘%nd gg@ﬁiﬁating at
an i nlsbsthutiatydoimm an heshsps; dirdfidsologitwitinal abrtporani dlrg scabet engitudueal portsn

sectign.extends .al on he first. longitudi.nal. porti.on.and i.s substaptially
e perthRAIPHET It SR IPEHGRGE (1 S st HATE GG Bl Eyp P baprion o the
second longitudinal portion and terminating at an inlet formed in the second longitudinal portion,
wherein the first section extends along the first longitudinal portion and 1s substantially

perpendicular to the length of the second longitudinal portion.

47. The apparatus as int claim 45, the third structure comprising:

a first longitudinal portion and a second longitudinal portion being configured to
substantially form an L-shape, the first longitudinal portion and the second longitudinal portion
being joined with a rounded portion, the duct extending from the first longitudinal portion to the
second longitudinal portion and terminating at a second inlet formed in the second longitudinal
portion,

wherein the third section extends along the first longitudinal portion and is substantially

perpendicular to the length of the second longitudinal portion.
48.  The apparatus as in claim 44, the longitudinal axis of the first conduit being substantially

coincident with the longitudinal axis of the second conduit, the longitudinal axis of the

third conduit being substantially perpendicular with the longitudinal axis of the first
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47. The apparatus as in claim45, the third structure conprising: a first

| ongi tudi nal portion and a second | ongitudi nal portion being configured to
substantially forman L-shape, the first |ongitudinal portion and the
second | ongi tudi nal portion being joined with a rounded portion, the duct
extending fromthe first longitudinal portion to the second |ongitudinal
portion and termnating at a second inlet fornmed in the second | ongitudinal
portion, wherein the third section extends along the first |ongitudinal
portion and is substantially perpendicular to the length of the second

| ongi tudi nal portion. 48. The apparatus as in claim44, the |ongitudinal
axi s of thephikibindcpdtohd Behdy@. substantially coincident with the

| ongi tudi nal axis of the second conduit, the |ongitudinal axis of the
third conduit being substantially perpendicular with the |ongitudinal axis
of thefir 33 ¢ Lt and e._se ndui.xt . enrd [ . 14N

ol ai mia, " oiheiPafiRal In 8 AP SaaPGRRE shR P b, B sec R RRERA ER LT
structure keub@rcHind@ningatdlly shig@ed. 50. The apparatus as in claim44, at
| east one of the first conduit, the second conduit and the third conduit
havi ng one of a substantially uniformlength transverse cross-secti onal
shape @and varyi I S i ;

appar aths abtHRbhARs s Bl AT KEE A B AR TR bR Ihe RABRP b abTRe
second st rthied useluiindving@nt bf & dulstantiell yine fdraviengh anasefseareistsettioanl shape
and a non-circular ‘geonetrical shape. 52. The apparatus as in claim 44,
the wor k- piSBaRs #6;aGrung wehdmngrersy cretiiseionad shaps.  The apparatus as in
claim44, the fluid being at | east one of a liquid, a gas and dei oni sed
(D) water. 54. The apparatus as in claim44, the cutting bl ade being
coupl &d. t o Bhespbadive aandclhined 4 phaopeming wreachpiiht ifing strodtatei dweakcotidspl acenent

to the cutting bl ade . . . .
strugture and the third structure having one of a circular shape and a non-circular

geometrical shape.

52.  The apparatus as in claim 44, the work-piece being a semiconductor substrate.
53.  The apparatus as in claim 44, the fluid being at least one of a liquid, a gas and deionised
(DI) water.

54.  The apparatus as in claim 44, the cutting blade being coupled to a spindle and the spindle

for imparting rotational displacement to the cutting blade.

55.  'The apparatus as in claim 44, the cutting blade being substantially planar, disc-shaped

and having a periphery.
56. A fhiid discharge method for aligning directions of discharge of fluid streams onto a

cutting area, the method comprising:

providing a first structure defining a first duct therein, the first structure further defining
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55. The apparatus as in claim44, the cutting bl ade being substantially
pl anar, disc-shaped and having a periphery. 56. A fluid discharge nethod
for aligning directions of discharge of fluid streans onto a cutting area,
t he met hod conprising: providing a first structure defining a first duct
therein, the first structure further defining 34 a first conduit, the
first conduit extends fromthe first duct and termnates at a first

opening; providing a second structure defining a second duct therein, the
second structure further defining a second conduit, the second conduit
extends fromthe second duct and term nates at a second opening; providing
a t hi adirsttdougtivitee Bt caHdag eRtchbd frmade first A8EtQING terhi@atds it b dir&tdpesihpy €
further defining a third conduit, the third conduit extends fromthe third
duct and t ®FeHIHAE eseepnd strugfuredelinpe segonddudch thereinibe sqcpad sigentgaiferther he
secon [ e n i ion r
gener ST Lodilboh i ol fSaRPREH Y <PELEPSHRE RO o T uRE REDES oL 8

spat i atdoyd ogessipg;aced from the second structure, the first duct is for
receiving fluid thereinto and for directing the fluid to the first conduit

for di schaP§Vi¢ingilird strectye dekinigp aphipdyducd thergin, the thayd slepctuss fusthey ¢ he

secon 16 CRL Vil: i | Nt : i 1 ] the. fluid to
the. oSGl a fied And o YR ol S BT bR A Bl LRI Il o

f 1 ui d optniegreacnaf thhdirdtkbndhigtetsecand donduit endibeithigd Edndinil beherseapddandnd f or
directing the fluid tq the third cond%% for disc ge through the third

t ar I
“openi HgnesI et AT EFnFRUnY2 SpraeahipediospasicHy ol (e g TiciebuRg sredAllY he
F1 7St gadldded Hhm RO Gedol® st?&ﬁ%fjth\%tﬁrréifﬂhlﬁriﬁfoﬁr_@&iﬁg% m{wthmfahﬁgsni% cutting a
h by aligning of t

wor k- pi ece; and directing and thereby rection e first fluid

st r eadiregtiny thd@udl todlot fishcafduitier disdecgedhdogh thesirsteamrmitioss hdirggdhhidnt o t he
cuttinﬁ are

vor k. ettt T ater ot B e B v ATy Semlt e Corras BBt ofe Sorhe
cutti Rgndud REisciliriSGhiRg ROSEHAEGE SRR AREAG Bill 86EdR AnPThetihied bkt f1uid
streamw th the cutting area,
_ for receiving fluid thereinto and for directing the fluid to the third conduit for discharge through
the third opening as a third fluid stream;
disposing a cuiting blade between the first structure and the second structure, the cutting
blade for cutting a work-piece; and
directing and thereby aligning direction of the first fluid stream with the direction of the
second fluid stream discharged onto the cutting area, the cutting area being at least one of a
portion of the work-piece and two directly outwardly opposing surface portions of the cutting
blade, directing and thereby aligning direction of the third fluid stream with the cutting area,
direction of discharge of the first, second and third fluid streams being determined by position
and orientation of each of the first conduit, the second and the third conduit, the position and

orientation of the first conduit with reference to the position and orientation of the second

conduit being determined during forming of the first conduit and the second conduit.

57.  The method as in claim 56, further comprising:

providing a first section extending along a portion of the first structure with the first
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direction of discharge of the first, second and third fluid streans being
determ ned by position and orientation of each of the first conduit, the
second and the third conduit, the position and orientation of the first
conduit with reference to the position and orientation of the second
conduit being determ ned during formng of the first conduit and the second
conduit. 57. The nethod as in claimb56, further conprising: providing a
first section extending along a portion of the first structure with the
first 35 opening being forned thereon; providing a second section
extending along a portion of the second structure with the second opening
bei ng dpehiB BetnbB 5@ thalgn;providing a third section of the third structure
with the third opening being formed thereon, each of the first section,

t he second pseddingn saeandtseetiangxiendingaloegia berting o theseeondisauttyre wigh thedr i cal |
mheregq:t e %irs% strfucter,t and t he second structure are inter-disposed
with ChefiPspis Swﬁiﬂ pE%EP% he second opening and the third structure

i s di sposegrytilithgtahiBird Bédlidn OPERItAEd st st the (it dicAthgWead&ordt The
nmethod as in claim57, each of the first structure and the second structure

conpr itBerery. eack ¢htbe firsy pesitiondha agcopd sedtion aahtheghisd sestign bewmgisabsiintially por t i on
beingcﬁgﬁﬁthonfigured to substantially forman L-shape, the first
| ongi tddinal ’portion and the second | ongitudinal portion being joined with

a rounded paidr¢inthe fidestelidaire exd @adeagdisirosuienge frtersdisfoabivitiahd @kt portion
to the second |ongitudinal portion and term nating at an inlet formed in
t he sEPBRHAZ CBPRFINAAE Setong epeing anduhe tleirdstiusture jsrdisposed with whesthird waeniag ong

the fi angi i portion and is substantially perpendicular to the
Iengthgﬁ%ﬂ%he %%%gﬂga%%ngitudinal portion. 59. The nmethod as in claimb57,

the third structure conprising: a first longitudinal portion and a second

ongi tSLé(.:“ nall'he%)étﬁ(i)é) Qs ig%ilarll% 5 ?Qa]:cihgcl%rﬂ?edﬁrts? structure and the second structure
comprising:

a first longitudinal portion and a second longitudinal portion being inter-configured to
substantially form an L-shape, the first longitudinal portion and the second longitudinal portion
being joined with a rounded portion, the duct extending from the first longitudinal portion to the
second longitudinal portion and terminating at an inlet formed in the second longitudinal portion,

wherein the first section extends along the first longitudinal portion and is substantially

perpendicular to the length of the second longitudinal portion.

59.  The method as in claim 57, the third structure comprising:

a first longitudinal portion and a second longitudinal portion being configured to
substantially form an L-shape, the first Jongitudinal portion and the second longitudinal portion
being joined with a rounded portion, the duct extending from the first longitudinal portion to the
second longitudinal portion and terminating at a second inlet formed in the second longitudinal
portion,

wherein the third section extends along the first longitudinal portion and is substantially

perpendicular to the length of the second longitudinal portion.
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substantially forman L-shape, the first |ongitudinal portion and the
second | ongitudinal portion being joined with a rounded portion, the duct
extending fromthe first |ongitudinal portion to the second |ongitudinal
portion and term nating at a second inlet formed in the second | ongitudinal
portion, wherein the third section extends along the first |ongitudi nal
portion and is substantially perpendicular to the Iength of the second

| ongi tudi nal portion. 36 60. The nethod as in claimb56, the |ongitudinal
axis of the first conduit being substantially coincident with the

| ongi tudi nal axis of the second conduit, the |ongitudinal axis of the

t hi r d goondaihe nxg@hdDassitibiimte] ik llyngiedpensiicof e fivdt cbnduicbdigngibktadiiaibl  axi s
of the first, condujt and the second conduit. 61. The nmethod as in claim
56, each ofcoingkient wih thetlprgituging! axin of decermdsPripit thedongithding axiof the
structure ' adri : . ' ' 6, at

| east one 2@&?%3ﬁ¥ﬁﬁﬁgﬁégﬁ%%¥??9?ﬁﬁggggéﬁawgﬁﬁ u%@ﬁgﬁgé%hgsg¥ﬂ#rdébonduit
havi ng one cohdwt skt setohdkdnduitni f orm [ ength transverse cross-sectiona
shape and a varying |l ength transverse cross-sectional shape. 63. The net hod
as in claimb56, the opening of each of the first structure, the second
Structgyre @gndiis éﬂhrcgﬂilﬁt%u@atcﬁro?ﬂwﬂs nRAffe, Uhe Scbid &H.{cﬁ.{re shene ugnd
anon-circul ar geonetrical “shape. 64. The net%od as In claimb6, the

wor k- pi ece shetng ®igeepliodnchliytsbapeslubst rat e. 65. The nethod as in cl ai m 56,
the fluid being at | east one of a liquid, a gas and deionised (D) water.
66. The nethod as in claimb56, the cutting blade being coupled to a spindle
and the spimdlfethdPis inMRAhtdengt 1604 ahé oN@k et SHIREEIRbcdA doRguieMd thBg

bl ade. 67. The nethod as in claimb56, the cutting bl ade being substantially
pl anar, di skiréhaped handg ohavl agutstapgailphafarn length transverse cross-sectional

shape and a varying length transverse cross-sectional shape.

63.  The method as in claim 56, the opening of each of the first structure, the second structure

and the third structure having one of a circular shape and a non-circular geometrical

shape.

64.  The method as in claim 56, the work-piece being a semiconductor substrate.

65. The method as in claim 56, the fluid being at feast one of a liquid, a gas and deionised
(DDT) water. |

66.  The methed as in claim 56, the cutting blade being coupled to a spindle and the spindle

for imparting rotational displacement to the cutting blade.

67.  The method as in claim 56, the cutting blade being substantially planar, disc-shaped and
having a periphery. -
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37 68. A fluid discharge apparatus form ng nethod conprising: formng a
first structure defining a first duct therein; formng a second structure
defining a second duct therein, the first structure being spatially

di spl aced fromthe second structure; formng a third structure defining a
third duct therein, the third structure being spatially displaced fromthe
first and second structure; formng a first conduit in the first structure,
the first conduit extending fromthe first duct and termnating at a first
opening; formng a second conduit in the second structure, the second
conduit extending fromthe second duct and termnating at a second

openi /g; andfihiarditdhgrge abpirhls éanfne fethdd cb@iptikingd structure, the third
conduit extending fromthe third duct and termnating at a third opening,
each of thdomiipga hastsireetyreadeiping aslicbdust Sergigt ure and the third structure
bei ng inter.-di. [ re rm.ned configuratien.one. of .prior to and
dur 1 v 1 or o OE 8 YR SR AR A s A PG bRk 1 g
conduispatiaig@isphiced fenf the sécop@raudtize; t he second conduit and the third
condui t bei ng shaped and di nensioned for generating a nozzle-type flow

t her et hr oudtrmipga third sfuctire defining a thirddust Pergnrthe fard aperahansimatielly
d|rec%hgthgﬁggggﬁggg%g§E?%négéaﬁm%ondU|t for discharge through the first

openi ng, receiving fluid thereinto and for
di recting titwenihg witlsttcondilieingke Gl siewunghy) the fiigst cdhddhangeliigfraughe fitedsecond
opening . and _the third duct is for receiving fluid thereinto and for
di r ecEPhEEHRUNE gl 4 OPHBEhi rd  conduit for discharge through the third

openi ng, “@&?@?ga%m%%ﬁ%h&ﬂﬂp&%gﬁﬁ%B&i&Hﬁ%ﬁ&&h@s%ﬁﬁgb dﬁﬁ%ﬁ&%ﬁﬁ%ﬁﬂgﬁﬂgJe

bet ween t he t structure, e second structure and the t ructure,
t he flsedakddiusicinadrtgadnitng die st¢andtopemngdntd and t he second conduit is

directed towar.ds at. | east. one of. ortio f. the work-pi.ece and two
Grectry | SRias afyrd SRt iy fedhird sB %k e ftrd foReHE i Reing Gort B8 8N he
f1ui d dbssRaceadadi 4 Behitdbphing t@imtgjlﬂftthé ﬁrsfiétf&%@p%& QUBhdl Str@lurk @agtheone of

a portion of the work-piece an directly towards

third structure being inter-disposed in a pre-determined configuration one of prior to and during
forming of the first conduit, the second conduit and the third conduit, each of the first conduit,
the second conduit and the third conduit being shaped and dimensioned for generating a
nozzle-type flow therethrough, the first duct is for receiving fluid thereinto and for directing the
fluid to the first conduit for discharge through the first opening, the second duct is for receiving
fluid thereinto and for directing the fluid to the second conduit for discharge through the second
opening and the third duct is for receiving fluid thereinto and for directing the fluid to the third
conduit for discharge through the third opening,

wherein a cutting blade for cutting a work-piece is disposable between the first structure,
the second structure and the third structure, the fluid discharged by the first conduit and the
second conduit is directed towards at least one of a portion of the work-piece and two directly
outwardly opposing surface portions of the cutting blade, the fluid discharged by the third
conduit is directed towards at least one of a portion of the work-piece and two directly towards
portions of a cutting area, direction of discharge of the fluid from the first conduit, second

conduit and third conduit is determined by position and orientation of each of the first conduit,
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portions of a cutting area, direction of discharge of the fluid fromthe
first conduit, second conduit and third conduit is determ ned by position
and orientation of each of the first conduit, 38 the second conduit and the
third conduit, the position and orientation of the first conduit with
reference to the position and orientation of the second conduit is

determ ned during formng of the first conduit and the second conduit. 69.
The nethod as in claim68, further conprising: formng a first section
extending along a portion of the first structure with the first opening
being forned thereon; form ng a second section extending along a portion of
t he sgraaebrEtdoughitigl W iiird Amdus &G0 Posiae MdEideitda Jfekd®d: ¢draurRNih and
fornin% a third section of the third structure with the third opening being
f or netFlemetedenhe pesifion apf orisatafipn of theseedndreonduitisslsteomined dering foravne efhe
third i I pal.ly cylindrical, wherein the first structure
and tH%ﬁgg%%ﬁgggbgg@?Egg%ggéh@%{er-disposed with the first opening opposing
t he second opening and the third structure is disposed with the third

openi n t owar ds the_cutting bl ade. 70. The nethod as in claim®69, each of
t he fﬁgst dbe gethades i gtaim 63 luptberccosamisit®ar e conprising: a first

| ongi tudin ! : [ Ladi J |-
inter-conf?gﬁ?%%éFgﬁS%%%%??%?@%E%§hggﬁﬁﬁgﬂ{@ﬁéﬁggggﬁ@#gQS%ﬁgPeﬁgﬁgitudinm
porti operamglibdihe femedtiréoamngi t udi nal portion being joined with a rounded
portion, the duct extending fromthe first |ongitudinal portiqgn to the
second | on&TEURE HEACOPS PO XS BANG AlANE MO AT the ssecAnd strycHravatithe t he
SecoanbH@EF&ﬁﬁQ he RRfEh Are P GEEI N the first section extends along the
first lTongitudinal portion and’ Is substantially perpendicular to the

| engt h of {denisesdmd secuvgi ¢fithe thald guocturowith ik thifl eperethbelng orimed cheatam, 69,

T gﬁ g;[ ?’flij%ﬁd ]}IE‘I: {S%i ?q%ﬁg&&%?%glé‘ggﬁcpgﬁ%é %{eéf'lﬁ?cp geic:[[igr(lj %)er'll%slg s&%&e}ni’cigﬂy ca}qgldlaicgl?cond

wherein the first structure and the second structure are inter-disposed with the first

opening opposing the second opening and the third structure is disposed with the third opening

towards the cutting blade.

70. The method as in claim 69, each of the first structure and the second structure
comprising:

a first longitudinal portion and a second longitudinal portion being inter-configured to
substantially form an L-shape, the first longitudinal portion and the secend longitudinal portion
being joined with a rounded portion, the duct extending from the first longitudinal portion to the
second longitudinal portion and terminating at an inlet formed in the second longitudinal portion,

wherein the first section extends along the first longitudinal portion and is substantially

perpendicular to the length of the second longitudinal portion.
71.  The method as in claim 69, the third structure comprising:

a first longitudinal portion and a second longitudinal portion being configured to

substantially form an L-shape, the first longitudinal portion and the second longitudinal portion
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substantially forman L-shape, the first |ongitudinal portion and the
second | ongitudinal portion 39 being joined wth a rounded portion, the
duct extending fromthe first |ongitudinal portion to the second

| ongi tudi nal portion and term nating at a second inlet forned in the second
| ongi tudi nal portion, wherein the third section extends along the first

| ongi tudi nal portion and is substantially perpendicular to the |ength of

t he second | ongitudinal portion. 72. The nethod as in claim#68, the

| ongi tudi nal axis of the first conduit being substantially coincident with
t he I ongitudi nal axis of the second conduit, the |ongitudinal axis of the
third bangjvitedwling rawdsd potioa) thy dp&reresmding o thal firkk Ibhgnldan bbiidh Agtheaxi s
of the first conduit and the second conduit. 73. The nmethod as in claim
68, eatqoRd langiudinglgoraan adernunatingat aseesnd imlet oemed i the second langitndinal
structﬂﬁﬁogeing cylindrically shaped. 74. The nethod as in claim®68, at

| east one of the first conduit, the second conduit and the third conduit
havi ng one whewirsthibsgiiaidceadd yxtermisfabonm thefigt longitadisal eos®cardss seRehtignal
shape and a,.varying |ength transverse cross-sectional shape. 75. The net hod
as in Eqrﬁ?r}aﬁ:\l@g?r tPEQ? 18‘&%& Phiesreddpngtudingbpertipss structure, the second
structure and the third structure having one of a circular shape and a
non-circul ar geonetrical shape. 76. The nmethod as in claim®68, the

wor k- pizce Bke ngthad seir deind 68 tthe lomubsdindtagis of The flivecomdth dding Substargilafly m 68,
the fluid bei.ng at least one of a liqujd, a gas and deionised (D) water.
40 78, The SiRAgE xath e lgngit 188, St thedec C%adaaethﬁéfr%&“%almwfztbe a

spi ndl e andiyigcamiinel; j: Loy A [ 3 he

Ut ting bl o b P R o SR ESKIRI T Bt o
subst ant i al ¢gndpitandthe sdéwrl-®hdped and -

73. The method as in claim 68, each of the first structure, the second structure and the third

structure being cylindrically shaped.

74. The method as in claim 68, at least one of the first conduit, the second conduit and the
third conduit having one of a substantially uniform length transverse cross-sectional

shape and a varying length transverse cross-sectional shape.

75.  The method as in claim 68, the opening of each of the first structure, the second structure

and the third structure having one of a circular shape and a non-circular geometrical

shape.

76. The method as in claim 68, the work-piece being a semiconductor substrate.

77.  The method as in claim 68, the fluid being at least one of a liquid, a gas and deionised
(DI) water.
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havi ng a periphery. 41

78.

79.

The method as in claim 68, the cutting blade being coupled to a spindle and the spindle

for imparting rotational displacement to the cutting blade.

The method as in claim 68, the cutting blade being substantially planar, disc-shaped and
having a periphery.
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