1 DESCRI PTI ON WATER JET PROCESSI NG MACHI NE Field of the Invention 5 The
present invention relates to a water jet processing machine for spouting a
hi gh-pressure water jet to a workpi ece such as a sem conductor wafer or
the like to cut it. Prior Art 10 In the pgpduction process of sem conductor
devi ces, sem conductor chips are produced by formng a circuit such as
IC, LSI or the like in a large nunber of areas arranged in a lattice form
on the front surface of a substantial byscrimkionmke sem conductor wafer and
then, dicing the 15 sem conductor wafer into the areas that has circuit
formed thereon, along predet&THPndETc FROCEGSINGMACHINE] "streets”. The

t hus di vi ded sen1conductor chi ps are packaged, and widely wused in electric
appl i ances such as nobil e phones, personal conputers or the like. 20
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metal sheet wt
as IC, LSI or the like in a large number of areas arranged

in a lattice form on the front surface of a substantially
disk-like semiconductor wafer and then, dicing the

15 semiconductor wafer into the areas that has circuit formed
thereon, along predetermined cutting lines called “streets”.
The thus divided semiconductor chips are packaged, and widely
used in electric appliances such as mobile phones, personal
computers or the like.

20 Demand for lighter and smaller electric appliances such
as mobile phones and perscnal computers is growing, and
packaging technologies capable of reducing the size of a
semiconductor chip packége, which are called a “Chip Size
Package (CSP)", have already been developed. As one of the

25 CSP technologies, a packaging technology called “Quad Flat
Non-lead Package (QFN)” has been employed practically. In
this QFN packaging technology, a plurality of connection
terminals are formed corresponding to the connection
terminals of a semiconductor chip and a plurality of

30 semiconductor chips are arranged in a matrix form on a metal
sheet such as a copper sheet or the like, in which streets
for sectioning the semiconductor chips have been formed in
a lattice form, and a resin is molded from the back sides

of the semiconductor chips to integrate the metal sheet with



t he sem conductor chips, whereby a CSP substrate is fornmed. This CSP
substrate is cut along the streets to be divided into individual chip size
packages (CSP). The above CSP substrate is generally cut with a 5 precision
cutting machine called "dicing machine". This dicing machine conprises a
cutting blade having an annul ar abra5|ve'bra|n | ayer and cuts the CSP
substrate along the streets by noving this cutting bl ade along the streets
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to the occl usiprad®f Kdeetert e &irfi‘%f@zgzﬂcﬁiuc%d in the connection
terminals to cause a short circuit between adjacent
connection terminals, thereby reducing the quality and

15 reliability of a chip size package (CSP).

Further, including the case of the CSP, when a workpiece
such as a semiconductor wafer or the like is cut with the
cutting blade, fine cuttings are adhered to the surface of
the workpiece, thereby contaminating the workpiece.

20 As a cutting technology for solving problems caused
by cutting with the cutting blade, for example, JP-A
2002-205298 discloses a water jet cutting technology for
cutting a workpiece by spouting a high-pressure water jet
containing abrasive grains such as silica, garnet or the like

25 from a nozzle to the workpiece held by a workpiece holding
means.

Meanwhile, when the operation of a water jet processing
machine is suspended and this suspended state is kept for
a while, the abrasive grains contained in processing water

30 that collects in the nozzle settle out and occlude the hole
of the nozzle. Therefore, when the water jet processing
machine is used next, it cannot be used due to the occlusion
of the hole of the nozzle.



Summary of the Invention It is an object of the present invention to
provide a water jet processing machi ne which can prevent the hole of a
nozzl e from being occluded with abrasive grains 5 contained in processing
wat er by di scharging the processing water _that collects in the nozzle
after the processing work is suspended. T3 attain the above obj ect,
according to the present invention, there is provided a water jet

processi ng nac@ﬂ%mar%gggggmthhggngiﬂﬂrkpiece hol di ng means for holding a
wor kpi ece, a nozzle for spouting a water jet to the workpiece held on the
wor kpi ece hol di ng nedksiandnaobpectsef nghewpressnipplyventetors forpaipe/i ng
hi gh- pressure pr i ter. contajni abrasive grains to the nozzle,
wherein the na%h%%§%%5q%§w§F85Fa§&nﬁﬁFﬁcg$%$HVﬁﬁcQ%ﬁéh Eﬁﬁﬁﬁ%ﬁrﬁhﬁébéiﬁ
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Fig. 1 is a partially exploded perspective view of a 20 water jet
processi ng TracFPRE24BRS 1R RIQFSEFISIHWAGEE PY Hdschasgéng theamndagssimg. 2
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shown in Fig. 1is 8bspegded.is a perspective view of the detachable table

used in the water jet process 1 and . a workpi ece;

Ba? chi ne_shown in Fig‘
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3 is held on ajhgsgttiahl ethérd i30pFodidadi  watRBCHEONRLoMEEW: 9 _n?ad}Bh e
for spouting a water jet used in the water jet processing nachine shown
in Fig. 1.10etapmeaipedgrd porbpiecehoRddngrmransarsolding sfwemkedece,
embodi ment  of g H@%Eiejf%rrg§5§¥§%§“£ water jet to the workpiece held on

the workpiece holding means and a processing water supply

means for supplying high-pressure processing water

containing abrasive grains to the nozzle, wherein the machine

15 is provided with cleaning water supply means for supplying

cleaning water to the nozzle.
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Fig. 1 is a partially exploded perspective view of a
20 water jet processing machine constituted according to the
present invention;

Fig. 2 is an exploded perspective view of a absorbing
member and a holding tray constituting a detachable table
used in the water jet processing machine shown in Fig. 1;

25 Fig. 3 is a perspective view of the detachable table
used in the water jet processing machine shown in Fig. 1 and
a workpiece;

Fig. 4 is a sectional view showing that the detachable

table shown in Fig. 3 is held on a base table; and
30 Fig. 5 is a sectional view of a nozzle for spouting
a water jet used in the water jet processing machine shown

in Fig. 1.
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machi ne constituted according to the present invention will be described
Iin nore detail with reference to the acconpanying drawings. 5 Fig. 1 is a
partially expl oded perspective view of a water jet processing machine
constituted according to the present invention. The water jet processing
machi ne shown in Fig. 1 conprises a statiénary base 2, a workpi ece hol di ng
means 3 for hol ding a workpiece, which is nounted on the 10 stationary base
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X, a water jet spoutl uni NG e

the stationarymabhineZcomssitobted mwead ingatoithe prreBeve imvermt 1dw xilng
direction shown by an arrqw,Y that i s perpendicular to the 15 direction
shown by the aPPoWP&CTiRgdaiRalere) detapbuvitly eferenreuerthe di sposed to

the water jet gpeHhbARYYRLEtaSHRPRELL NG nmechanism 4 in such a manner that
It can nove in a dﬁ)ec??o% sﬁow{‘q\&%y an arrow Z. The above workpi ece
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penetrating through the cylindrical nmenber 34, and is, so constituted as to
be turned w thfhE CE-%?les%‘é‘f’%eWﬂi%%I%Fro‘t’oxt i wAteIctieh SHOW Vg amitet

ej ected from thgpPozel £g tfeckin 6@ C4 | ALl tfifle kBN
unit 5, that 1s, wthinh the horizontal plane, by a pulse notor (not shown)
5 base 2 in such a manner that it can move in an indexing
direction shown by an arrow Y that is perpendicular to the
15 direction shown by the arrow X, and a water jet spouting unit
5 which is disposed to the water jet spouting unit supporting
mechanism 4 in such a manner that it can move in a direction
shown by an arrow Z.
The above workpiece helding means 3 has a pair of guide
20 . rails 31 and 31 which are disposed on the stationary base
2 in parallel to each other in the direction shown by the
arrow X, a first sliding block 32 which is disposed on the
guide rails 31 and 31 in such a manner that it can move in
the direction shown by the arrow X, a second sliding block
25 33 which is disposed on the first sliding block 32 in such
a manner that it can move in the direction shown by the arrow
Y, a support table 35 which is supported on the second sliding
block 33 by a cylindrical member 34, and a base table 36.
The base table 36 is attached to the top end of a rotary shaft
30 340 penetrating through the cylindrical member 34, and is
so constituted as to be turned within a plane perpendicular
to the direction of a water jet ejected from the nozzle to
be described later of the water jet spouting unit 5, that

is, within the horizontal plane, by a pulse motor (not shown)



built in the cylindrical nenber 34. A detachable table for positioning the

wor kpi ece detachably is placed and held on this base table 36. The base

table 36 and the detachable table will be described hereinbel ow with

reference to Figs. 5 2to 4. Fig. 2 is ar]‘r' expl oded perspective view of the
t

detachable table 10, Fig. 3 is a perspective view of the detachable table
10 and a CSP substrate 100 as a workpiece, and Fig. 4 is a sectional view

showi ng a statbugittir tiri aghabueitabl Rerber BQ benngebhstKawle tid haget abl e
36. A description is first given of the base table 36 with reference to
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36la conmuni cafin wi th the negative pressure chanber 360 and a passage
340a forned if e4rotary shaft 340 is forned in the center portion 20 of
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formed in the rotary shaft 340 i a suctlon source
t hrough a negatabke J0gsBig e coniar pbrspectine vilkwtof $heoletsdohvabld nablie t op

wal | 362 constjfuti e base tabl 6, there are forned, g suctiqn hole
362a and 25 a jc@m?ﬁfﬂ?‘%acgsj‘l}’o “ﬁ’(ﬁ%éa%&ﬁoﬁh%hac%m%%ﬁ'e M9 ?F%‘-'ﬂ_e“né‘&aﬁ ve
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The suction hole 362a is formed in the center portion of the top wall 362

and the cdfmurPeidd deldien Bepbase ftatdal 3 the right side in Fig. 4, of
e et on 30,10 d6ke: RSl oA Ol KIS KSRt
and a hol di ng tefsrdmitd oro Higli Ny dde Risorlhi ng nenber 11 as shown in Fig.
2. In the illustrat %eerg%%(g r:[:.%%rl’e t3fke in the illustrated embodiment is
formed in a rectangular shape, is composed of a bottom wall
15 361, an upper wall 362 and a frame-like side wall 363 and
has a negative pressure chamber 360 formed by these walls.
A negative pressure introduction hole 36la communicating
with the negative pressure chamber 360 and a passage 340a
formed in the rotary shaft 340 is formed in the center portion
20 of the bottom wall 361 constituting the base table 36. The
passage 340a formed in the rotary shaft 340 is communicated
with a suction source through a negative pressure control
circuit that is not shown. In the top wall 362 constituting
the base table 36, there are formed a suction hole 362a and
25 acommunication hole 362b which communicate with the negative
pressure chamber 360 and are open to the top surface as a
placing surface. The suction hole 362a is formed in the
center portion of the top wall 362 and the communication hole
362b is formed on the right side in Fig. 4, of the suction
30 hole 362a.
The detachable table 10 in the illustrated embodiment
consists of a rectangular parallelepiped absorbing member
11 and a holding tray 12 for holding the absorbing member
11 as shown in Fig. 2. In the illustrated embodiment, the



6 absorbing nmenber 11 is formed of urethane, and its top surf ace serves
as a support surface 11 a for supporting the workpi ece. The absorbing
menber 11 may be made of a netal such as stainless steel, tungsten,

nickel, copper or the like, or 5 ceram c such as alum na or the |ike,
besides a resin such as urethane or the |Pke. A plurality of suction holes
11b which are open to the support surface Ila as the top surface and go
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the bottomwall 121 of the holding tray 12 at a position corresponding to
t he communi cat P84 961 &hzenght §pnthie] nndpe sepfaee| aBeprevidedtinithet he

above base tabl : ALC akvye [ | | ]ed,in t
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in 121 and a frame-like side wall 122 projecting upward from
15 the periphery of the bottom wall 121, and is open at the top.
The holding tray 12 is made from a metal material such as
stainless steel or the like. A frame-like support shelf 121a
for placing and supporting the under surface of the above
absorbing member 11 is formed at the periphery of the top
20 surface of the bottom wall 121 constituting the holding tray
12. A communication hole 121b is formed in the bottom wall
121 of the holding tray 12 at a position corresponding to

the communication hole 362b formed in the top wall 362
constituting the above base table 36. A check valve 123 is
25 installed in this communication hole 121b as shown in Fig.
4. This check valve 123 permits the flow when the negative
pressure on the negative pressure chamber 360 side of the
base table 36 is high but cuts off the flow when the negative
pressure within the holding tray 12 is high. That is, the
30 check valve 123 permits the inflow of negative pressure into
the holding tray 12 but cuts off the outflow of negative
pressure from the holding tray 12. A working rod 124 for
releasing the function of the check valve 123 is built in

the bottom wall 121 constituting the holding tray 12. The



the bottomwall 121 constituting the holding tray 12. The 7 | ower portion
of the absorbing nenber 11 is fitted in the thus constituted holding tray
12 fromthe top opening side as shown in Fig. 3 and Fig. 4. in this fitted
state, the peripheral portion of the under surface of the absorbing 5
member 11 is placed on the frane-like suppbrt shelf 12l1a formed on the
bottomwall 121 constituting the holding tray 12. Therefore, a suction

chanmber 120 is frego t g %‘?enﬁ; t [1: .1 and
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surface of theg,dQdioe itk stist 4t dng sthe: det,achghl 1
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and the sucti hol e 362a for in the t.o |l 362 .of the base table 36
to suction- ho?fc]l (B A "fnfgﬁ/ trll'ie &quﬁ%gg’@@z?ﬁl 4336. Meanwhi | e, when
the negative pressuahe aB8abRALBEGA1d e st it 86 des BB hsal,ed 30
with the suction source, negative pressure acts on the under surface of

t he wor kpi ece PHRFeshAMRFKP kece difusrehtdson ¢RE substZpteehddd Auphertop
wal | 362 of the hase 139! n36n 1'% ne top surface of the absorbing member

15 11, and is placed on the top surface that is the mounting

surface of the base table 36 as shown in Fig. 4. When the
detachable table 10 supporting the workpiece 100 on the
support surface lla of the absorbing member 11 is thus placed
on the base table 36 and the negative pressure control circuit
20 (not shown) is controlled to communicate the passage 340a
formed in the rotary shaft 340 with the suction source that
is not shown, negative pressure acts on the under surface
of the holding tray 12 constituting the detachable table 10
through the negative pressure introduction hole 36la formed
25 in the bottom wall 361 of the base table 36, the negative
pressure chamber 360 and the suction hole 362a formed in the
top wall 362 of the base table 36 to suction-hold the holding
tray 12 on the base table 36. Meanwhile, when the negative
pressure chamber 360 of the base table 36 is communicated
30 with the suction source, negative pressure acts on the under
surface of the workpiece 100 through the communication hole
362b formed in the top wall 362 of the base table 36, the
check valve 123 installed in the communication hole 121b

formed in the bottom wall 121 of the holding tray 12, the




check valve 123 installed in the communication hole 121b fornmed in the
bottomwall 121 of the holding tray 12, the 8 suction chanber 120 and the
suction holes 11b forned in the absorbing nenber 11 to suction-hold the
wor kpi ece 100 on the absorbing nmenber 11. Returning to Fig. 1, a
description will be continued. 5 The above first sliding block 3 2 is
provided with a pair of guide grooves 321 and 321 to be fitted to the

above pair of Rd t f ﬁq |
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shown by the aabswrbimg memberopl sto Baceloﬁhhotlﬂushéezomp&bbteuwoi dn the

sliding block 32 is constituted to be noved along the pair of guide rails
31 and 31 in t%és%SPJeI&QIIB%%V\}OI by the arrow X, by fitting the pair of

guide rails 31 and mREedigitdie aursig O OQV8ssdgl emén%g 11 HRecWREERREACE

holding means 3 in'the illustrated enbodi nent as a tirst noving neans 15
37 for noving The ahows fdlristi agibliogkbBocklidhgst propadedoiitly gairapfs 31

and 31 in the direction _sho b h rro .. Ih ir t vi ng neans _37
conpri ses a naqLélfi%rgeRﬁor g@f Xﬁ& g%g \g& \?é@ ghé ' VEPEeL 8E1 s 31
and 31 and in gpidelraghst 91 (iR JUidIE thai dfded sardadd @r'i@'aapéiit\tﬁf §euaée
such 20 as a puI se notor 372 for rotation-driving the male screw fod 71
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connected to t he "above p througﬁha speed
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a normal direction or 30 reverse direction the pulse notor 372, the
first sliding3brteckhemyisegregvasohdl ans Qailde The MOLXEpde¢eshohdingn t he

means 3 in the illustrated embodiment has a first moving means
15 37 for moving the first sliding block 32 along the pair of
guide rails 31 and 31 in the direction shown by the arrow
X. The first moving means 37 comprises a male screw rod 371
arranged between the pair of guide rails 31 and 31 and in
parallel to the guide rails 31 and 31 and a drive source such
20 as a pulse motor 372 for rotation-driving the male screw rod
371. One end of themale screwrod 371 is rotatably supported
to a bearing block 373 fixed on the stationary base 2 and
the other end thereof is connected to the output shaft of
the above pulse motor 372 through a speed reducer that is
25 not shown. The male screw rod 371 is screwed into an
internally threaded through hole formed in a female screw
block (not shown) projecting from the under surface of the
central portion of the first sliding block 32. Accordingly,
by turning the male screw rod 371 in a normal direction or
30 reverse direction by the pulse motor 372, the first sliding
block 32 is moved along the guide rails 31 and 31 within the
plane perpendicular to the direction of a water jet ejected
fromthe nozzle to be described later of the water jet spouting

unit 5, that is, within the horizontal plane in the direction



pl ane perpendicular to the direction of a water jet ejected fromthe

nozzle to be described [ater of the water jet spouting wunit 5, that is,

wi thin the horizontal plane in the direction 9 shown by the arrow X. The

above second sliding block 33 is provided %/ivith a pair of guide grooves 331
[

and 331 to be fitted to a pair of guide rails 322 and 322 fornmed on the
top surface of the above 5 first sliding block 32 on the under surface and

can be noved bhothebgi tBet Aepoghgwn by the arrow Y, by fitting the pair
of guide rails 322 and 322 to the guide grooves 331 and 331. The workpiece
hol di ng neans 3 in tFeejabqre rsacand sdddilmanbloalis33 Sequrayimad witteans 38

and 322 provi ATt cof Rl gt hotdied 336 S Ph3 A B REthef et PR by
the arrow Y. Jhkdeerwild ADZiargl Beanforifed onnilic edpas Ut fod 6Fethé athoddl

arranged between the pajr ofb&%ui de_rails 322 and 322 and _.in parallel to
the guide rail5%55 %ﬁ’dhsi*& ka3 drqn Ehesunder sufiage agdacpn ke meyedr 382

for rotation- dghViRg diectBb® sHaW 8 end, of; he $a5ew rod
381 is rotatably s.upportced to a bearbyr)lghgl %Eﬁgggg’ %g&%&r}q}ﬁq%o%%ﬁ
surface of theotilmigld inadtl ssBRai amd Bl2@cko 32hanphildeegobbees Bht ahiesaaf, is

transm ssi on- lLed .to the.oytput shaft of 20 the above pulse notor 382
through a speg@%f)_é'ﬁ)lfé%?let%lhoﬁglnﬁo?eiﬁ%v% inthhe H;]é‘lsstc’i'aé‘\%c{' §hbegdimegpt
screwed into afas idt¥dald movirRA#REenE"s 9Usbr YRl dP IR sl chdl 818G ngCr ew
bl ock (not shown) projecting fromthe under surface of the center portion

of the seddnd R1¢®k i Blode the Fabr Fhoaidesrpylsud? rapd B nprevidedw rod

O o 2115 mobn DGR, LB R 112G SR USRI SRl 3 U1
i ndexi ng di r ecrow Showlhkysébendrmoning peamends cobmpr i9es e madig eetrie@n
shown by the afpugt 30,010 SLAS,I, LR T RSon, 1oy D g, on
X

and in parallel to the guide rails 322 and 322 and a drive

15 source such as a pulse motor 382 for rotation-driving the
male screw rod 38l1. One end of the male screw rod 381 is
rotatably supported to a bearing block 383 fixed on the top
surface of the above first sliding block 32 and the other
end thereof is transmission-coupled to the output shaft of

20 the above pulse motor 382 through a speed reducer that is
not shown. The male screw rod 381 is screwed into an
internally threaded through hole formed in a female screw
block (not shown) projeéting from the under surface of the
center portion of the second sliding block 33. Therefore,

25 by turning the male screw rod 381 in a normal direction or
reverse direction by the pulse motor 382, the second sliding
block 33 is moved along the guide rails 322 and 322 in the
indexing direction shown by the arrow Y perpendicular to the
direction shown by the arrow X.

30 On both sides in the direction shown by the arrow X
of the above support table 35, there are disposed bellows
means 391 and 392, and the constituent members other than
the base table 36 constituting the workpiece holding means

3 are covered by the bellows means 391 and 392. The opposed



of the above support table 35,
392, and the constituent nenbers other than

respectively
the bell ows nmeans 391 and 392 are fixed to the inner

fixed to the support table 8 The both side end portions

there are disposed bellows neans 391 and
the base table 36 constituting
t he wor kpi ece holding nmeans 3 are covered by the bell ows neans 391 and
392. The opposed 10 end portions of the bglloms means 391 and 392 are

end walls 393a and

of

393b of a franenlliggrtiicidege b elowEaland RPBanlizdd ipe rasipRldiadeay the

stationary base 2 and surrounds

can. nove in the direction shown by the arrow Y.

hat it
Thi s novabl?e sﬁéﬁbdmllo&héé WS TahiRd sasthe stakbPRrasyRANS 2 35 SMgFoRRds
movabl y nDunteghgnaﬁg@egyﬁgg%i@ééshgﬂdfﬁg 4%§§%F§}5 a nounting portion 422
por 427

attached to the novabl e sup

portion

provi ded with a pai rTheabgviedeatear [jetifpcuaing 4834 sxppork g mechhaism
. by the arrow.Z on one flank. The, wat | et spouting unit
chais mor idPd e RURTIE et BHGSIFRBAE Fhsd i AT SRERGYRVI ng

di rection sho
supporting ne
means 43 for

rails 41 and 41 I
nmovi ng medfs 43ire@hipR selkown nby ctherawow 481 & mevgdbd ebsuppertt baspai r
of the qguide
rails 41 and

Z@‘”Méh o BN beheYRIPEhe Q%%%ioﬁarglx%qa b he oRb &netexq&ipgier g

1 in the indexing direction shown Dby the arrow Y. The

P A Sk R e

ve source suc

) t he above wor kpi ece hol ding neans 3. "The
above water jef1l3g8ut? nghensuPrUPhdrabiley 3%echBhe sheth §ideyrend god tiions a

pair of guide i 4 rra d l.el to C t.her. on the

stationary bas{éf}]?%%%i%sd#fﬁaﬁg ?g?d??gg{%ﬁrfhgﬁggyg?ﬁéﬁ%rWrYeé‘ﬁd a
novabl e supporwabdse3933 ahdcholls oPuntErhmIhe @radeagd lgutdékran@ahl i n
such a manner

he nmounting portion 422 is

rotation-drivimonhdme thete iscraw node 4yl tHandieedtabn shewnthe tIRy awrbed 431
Is rotatably supparted to gébearing bl ock (not shown) fixed on the above

stationary bast 2 THi§ mPKa

out put

15

20

25

30

portion 421 movably mounted on the guide rails 41 and 41 and
a mounting portion 422 attached to the movable support

portion 421. Themounting portion422 is provided with a pair
of guide rails 422a and 422a extending in the direction shown
by the arrow Z on one flank. The water jet spouting unit
supporting mechanism 4 in the illustrated embodiment has a
third moving means 43 for moving the movable support base
42 along the pair of guide rails 41 and 41 in the indexing
direction shown by the arrow Y. The third moving means 43
comprises a male screw rod 431 arranged between the pair of
the guide rails 41 and 41 and parallel to the pair of the
guide rails 41 and 41 and a drive source such as a pulse motor
432 for rotation-driving the male screw rod 431. One end of
the male screw rod 431 is rotatably supported to a bearing
block (not shown)} fixed on the above stationary base 2 and
the other end thereof is transmission-coupled to the output
shaft of the above pulse motor 432 through a speed reducer
that is not shown. The male screw rod 431 is screwed into
an internally threaded hole formed in a female screw block
(not shown) projecting from the under surface of the center

portion of the movable support portion 421 constituting the

EIfHIPRAIE PREEcHt GORPELSRSNR RAVFERI&®§HPRATED t he



30 shaft of the above pul se notor 432 through a speed reducer that is not
shown. The nmale screwrod 431 is screwed into an internally threaded hol e
formed in a femal e screw block (not shown) projecting fromthe under
surface of the center portion of the rmvigl e support portion 421

constituting the 11 novabl e support base Accordingly, by turning the
male screwrod 431 in a normal direction or reverse direction by the

pul se not or 43RovhbeeMBUpPbLL SHAPOTS2 bagechEdingThVely alothd WS
rails 41 and 41 in the _indexing direction 5 shgv\mng ggythe arrowY aﬂ.

wat er jet spoufFREWURPE 431 An Benermakidiatent iambsdreverse ohirecteiom bym t

hol der 51 and e u g ttached to th n|t hol
51 “The un t holaepoate hotBEChadd eHEIS L GG Haos adce mEyedh
5la to be 10 shidall ghéi gumetnaine pnuam@fwmrﬂa;rr@lume%i AiGebdddn

provi ded on the above npuntin portlon 422, and can be nove in the
direction \AﬁhBVnthlé EReodr WyYfitting the above guide rails 422a and
422a to the gui de grpeRy6s;oda e i Ag Uity 5 0N
the illustrated enbodi manétl 15 has otulrr%ﬂqlrrﬁtl)% % irlrlrazlt"r%ls%o3’3L rlrérlnq:w ng the
uni t hol der 5lemla®dhgenhe:opqinis<ﬁs gundé halder azmmwﬂ%&ajeﬂ sipo@t ing
direction shown_ b e.arr T e fouyrt vi ng nmeans 53, conprises

mal e screw rodm?%%%/ %5\5% %é’ln\ibé?eﬁ ﬁ p'g]l'r gpe @H?-Elehq]zﬂefrs 5422a

and 422a, |ikeigherePpaed fwmi at (patﬂf b¢ gﬁ!ﬁ@gg%’oveérﬁ@%@ LSIE 3.% plur ce
such as a pulse nmotor 532 for rotation-driving the nmale screwro

turni ng tHE nefbidaklevfivked itta Her rmmquecqux;iﬁ ara iley kP dantb(ﬁzmn by

52 ar b moved ol T T Gurds o e Wt nd e ol U AL, R SRl et

shown by the aimovhe.dihertaivay shwateby] ehespprdbw g b it tihdaherabozl e

522 at the end o rical .casing 521 that is fixed to the above
unit hol der 519%H es{ac’érﬁjg%g@bgf‘gnﬁ%ﬁ% itfiegguide grooves 5la and 5la.

The water jet spouting unit 5 in the illustrated embodiment
15 has a fourth moving means 53 for moving the unit holder 51
along the pair of guide rails 422a and 422a in the direction
shown by the arrow Z. The fourth moving means 53 comprises
a male screw rod (not shown) arranged between the pair of
guide rails 422a and 422a, like the above first to third moving
20 means and a drive source such as a pulse motor 532 for
rotation-driving the male screw rod. By turning the male
screw rod in a normal direction or reverse direction by the
pulse motor 532, the unit holder 51 and the water jet spouting
means 52 are moved along the guide rails 422a and 422a in
25 the direction shown by the arrow 2.

The above water jet spouting means 52 has a nozzle 522
at the end of a cylindrical casing 521 that is fixed to the
above unit holder 51 and extends substantially in a
horizontal direction. The nozzle 522 will be described with

30 reference to Fig. 5.

The nozzle 522 shown in Fig. 5 consists of a nozzle
body 522a, a passage 522b formed in the nozzle body 522a and
a jet hole 522c which communicates with the passage 522b,

is open to the under surface and has a diameter of 30 to 100



hori zontal direction. The nozzle 522 will be described wth 30 reference
to Fig. 5. The nozzle 522 shown in Fig. 5 consists of a nozzle body 522a,
a passage 522b fornmed in the nozzle body 522a and a jet hole 522c which
comuni cates with the passage 522b, is open to the under surface and has a
di ameter of 30 to 100 12 m The thus constftuted nozzle 522 is provided
with a processing water |ntroduct|on passage 522d connunlcatlng with the

passage 522b in th p I 2a.a Ieanlng
wat er introduc@#onﬁbggg i g%%gﬁg. ﬁﬁuﬁo ?ngzgn é Pﬁé gggaﬁé 23b in
t he internediapspcgssimgnwaﬁerrmntmuddatinnhpdﬁﬁhge'Bmedpm@mmmnnm@tmakpr

I ntroducti on passa 522d is egted to a processin ter suypply .nmeans
6 which wi |1 DA Ehe BRtsrde S Uhman e Bposh Mot vk BE The MRrds BRAY

passage 522e isyZONURFtLE1oa kg QAN Y ﬁ&f@ﬁiu%ruw 2% sARRNS 26 Mhi ch wil |
be described later. A processing water supply nmeans and "a cl eani ng wat er

suppl y neafts 7conmunigs oy vtk vie lpassfagefdlh drFitpe Intefrediadeessi ng
wat er supply 6 sh i n Fi es rocessin mate tank 61
and a hi gh-pr g@{}%neon %rn%%ﬁéﬁ% 6§hBTBEOEFEEg§§| ﬁét er tank
61 contains mmﬁﬁimmFa@swqecmz@ ia @b%ﬁé&@e@fto“a ociﬂﬂslrfg #8ter
abrasi ve grains such as silica arnet or the |ike, IS connected to

t he hi gh- presﬁ}%&?%@@ﬁnﬁrwa@c@gw%hrb@ @Qscmb%dfhaéﬂrb%dmﬁecmanmq
hi gh- pressure yatgr %Wgtgﬁgpﬁgggagﬁf@zbaqseaéo%ﬁlé&eedort%sauafe%m

processing water to e processi ng water whose press
has been 1l0ncrwstsad swpplhe neats pr eﬂﬂ'lmemaﬂerbepmm@drrEaMrGZ S
supplied to the prOéSSS|n wat er i ntroduction ass e 522 of, the nozzle

522 through a passadePfRGESSHBAMAtHsSEPPeY T n? H@ T HSARINGMAESEi ng
521. The cl ea@dﬁl‘@ah@ar&uﬁphllﬁﬁﬁésdéséf'ﬂy\é%'vﬂnﬁl &eflere@ﬁ:@"tbsﬁiga 1.

cleaning water tank 71 and a pressure punp 7
The processing water supply means 6 shown in Fig. 1
comprises a processing water tank 61 and a high-pressure
15 water producing means 62. The processing water tank 61
contains processing water which is a mixture of water and
fine abrasive grains such as silica, garnet or the like, and
is connected to the high~pressure water producing means 62
by a flexible pipe 63. The high-pressure water producing
20 means 62 increases the pressure of processing water to 300
to 500 MPa. The processing water whose pressure has been
increased by the high-pressure water producing means 62 is
supplied to the processing water introduction passage 522d
of the nozzle 522 through a passage (not shown) installed
25 in the cylindrical casing 521.
The cleaning water supply means 7 shown in Fig. 1
comprises a cleaning water tank 71 and a pressure pump 72.
The cleaning water tank 71 contains water for cleaning the
nozzle 522 and is connected to the pressure pump 72 by a
30 flexible pipe 73. Water supplied by the pressure pump 72 is
fed to the cleaning water introduction passage 522e of the
nozzle 522 through a flexible pipe 74 and a pipe 75. A check
valve 76 for cutting off the flow from the cleaning water

introduction passage 522e to the pipe 75 is provided between



The cl eaning water tank 71 contains water for cleaning the nozzle 522 and

I 8 connected to the pressure punp 72 by a 30 flexible pipe 73. Water
supplied by the pressure punp 72 is fed to the cleaning water introduction
passage 522e of the nozzle 522 through a flexible pipe 74 and a pipe 75. A
check valve 76 for cutting off the flow fffom the cl eani ng wat er

I ntroducti on passage 522e to the pipe 75 is provided between 13 the

cl eani ng wat er that e PAEALHE WwREES 2PRt BERSC & tﬁ&‘sé&%eg 5% aily iﬂﬁgipn&%efmans

8 is nmounted to the front“end portion of the casi 1 constituti t he
above water je¥3spouting 5 unit 52. This inmaging nmeans 8 is constituted by

a mcroscope or ra for imaging streetg or .the_like that have been

forned in the V\orkpi]%lig%%?gag'eﬁn HQPPEF@F%E’ estroet %&Wéﬁlﬁé’d

i mage signal tef ak®wriasingreanscohgtitst ey tHOWBovEGatet 6fet %tpo%rcqgﬁssi ng
e

machine in the illustrate 10 enbodi nent 1s constituted as describ

&

above, and 3 t sURLE t52rg TBREr MMIBNGMERNEES deseondteitutiachbyed aicroscope
mainly Fig. 1.,Weh S 6 lLtut ] t | ece al di ng
means 3 19 brovgieh § Anepas ok iy iy SRHREH bk Yhe TEEOHIRL Ay BR5R5 %
t he det achabl ef¢miveed il tilee saatkipdredeekdchoast Aecdmsmbsaitaa 36 arel desgsi bed
above and the workpiece 100 is suction-held on the support surface |la of

the absorbi nf@hERbérnEe 1Hpee é&ﬁtnéll, LR ReCRRSECt AERBS I aha st shewachabl e
table 10 are noved apng,dthe OHdgdgHd i%:gl gﬁ?h%%e:”&nb%h’eh‘il‘iﬁ@i:%‘t%ﬂ of

the first noving neans 37 and “positione el ow t he i magi ng neans 8.
Wien the B&se emipdimsntig cons it wodthbs dasaiibetilaboee, podi it®oadtinght

patt ern mat ohi AL EACTHE THkE 25 TErC A h i Fo FeE P Po el o ALTRE 1S
wor kpi ece 100 held on the detachable table 10 with the nozzle 522 of the
vater | et When the base table 36 constituting the workpiece
holding means 3 is brought to a position shown in Fig. 1,
15 the holding tray 12 of the detachable table 10 is suction-held
on the base table 36 as described above and the workpiece
100 is suction-held on the support surface lla of the
absorbing member 11. Thereafter, the base table 36 and the
detachable table 10 are moved along the guide rails 31 and
20 31bytheoperationof the first movingmeans 37 and positioned
right below the imaging means 8.

When the base table 36 and the detachable table 10 are
positioned right below the imaging means 58 as described
above, image processing such as pattern matching or the like

25 for aligning a street formed in the workpiece 100 held on
the detachable table 10 with the nozzle 522 of the water jet
spouting unit 5 for spouting a water jet along the street
is carried out by the imaging means 8 and the control means
that is not shown. The alignment of the water jet spouting

30 position is thus carried out.

After the above alignment has been carried out, the
base table 36 and the detachable table 10 are moved to a
cutting area where the nozzle 522 of the water jet spouting

unit 5 is located, and the high-pressure water producing



spouting unit 5 for spouting a water jet along the street 1is carried out
by the imaging neans 8 and the control nmeans that is not shown. The
alignnent of the water jet spouting 30 position is thus carried out. After
t he above alignnent has been carried out, the base table 36 and the
detachabl e table 10 are noved to a cuttiﬂd area where the nozzle 522 of
the water jet spouting unit 5 is |located, and the high-pressure water

produci ng 14 npaafis 6 ot the ﬁw&%ﬂ@w%b%rsmiﬁlﬁg rrJ?s ia%t%fait t ed

to spout a water jet of high-pressure processi the jet hole
522c¢ of the nokg|p®P aawahkgrt het sof ddighdpressade prodessingeadhtan\feromn t he

wor kpi ece 100 [p_t i r 5 to qut e wor kpiece 100 al ong.the
street. Alt housﬁe aﬁ;&\'faﬁgﬁ'g 1?%%caﬁag‘ﬂfép?&o&gﬁt%gﬁg&m%gbe@%rq%t %ﬁ(%?%@&pt i ng
operation, theswhisifrimid abovle chlilid@okkpieeei Vos iy thBPPsHPiat@a,
menber 11 of the detachable table 10 to reduce its power. Since the

absor bi ng renbEP cRt thegrerkpiege ddfagéanpythe str@etuncAlbhoughthwatgat er
jet, it is exck | hdd :L.s e [y

Jnun‘oer of ti rreg.é‘{l%e%h\td:toé}e%ﬁ\go%?kﬁgéégeledn& P édﬁféggdcalﬁtgnf%gég ?tt {iu%’ﬁ‘g
operation fallthérwatet hfebeafons owanbngils arstaiBdiy rilws dbdordiirg

frame-1i ke drainage tter neaps 393. 15 After the workpiece is cut along
the predeter m’ﬁ%‘&’g’étf e‘?fa"sh%ég%q'?q}'&f’laﬂ)diﬁ’é’,let HO B&s& Ce 136 BRWSChe
detachabl e tabégndd @& IS DYg thiGubeY elflvgﬂst %gfaa O\r/ni;t afbaYed By e

i ndexi ng direction shown by the arrow Y, an e~ cutti'ng operation
i s carriedOutfurRfeidmart ttdbise wddeandethe i120idetxchmbyed twildite alGear enegoved

ol ding. means Soteiitcld Radiab P BRF aPR RSy ReTiet FoPRea LA TR VPRRRG

noving means 4Sowdr hlae MeérireldticedPOft é N @ hendit S1RPebelrdd ioREEATEIE $ibf but

this affects the hi glhl-oegsesmselérn% \/3vat er 25 producing neans 62. Theref_one, t he

base table 36 the be 91 and 392 and runs into the frame-like
drainage gutter means 393.

15 After the workpiece is cut along the predetermined
street as described above, the base table 36 and the
detachable table 10 are moved by the interval between streets
in the indexing direction shown by the arrow ¥, and the above
cutting operation is carried out. The base table 36 and the

20 detachable table 10 are moved in the indexing direction by
the second moving means 38 of the workpiece holding means
3. This indexing operation may be performed by the third
moving means 43 of the water jet spouting unit supporting
mechanism 4 but this affects the high-pressure water

25 producing means 62. Therefore, the base table 36 is
preferably moved. When the cutting operation and the
indexing operation are carried out for all the streets
extending in the predetermined direction, the base table 36
and the detachable table 10 are turned at 9202, and the above

30 cutting operation and indexing operation are carried out
along the streets extending in a direction perpendicular to
the above predetermined direction to thereby divide the
workpiece 100 held on the detachable table 10 into individual

chips.



preferably noved. Wen the cutting operation and the indexing operation
are carried out for all the streets extending in the predeterm ned
direction, the base table 36 and the detachable table 10 are turned at

900, and the above 30 cutting operation and indexing operation are carried
out along the streets extending in a diréetion per pendi cular to the above
predeterm ned direction to thereby divide the workpiece 100 held on the

detachabl e table 10 Apterithd ¥oLkpliec&iodsis thulldArid I's
t hus di vi ded |nto i ndi vidual ch |%s, t he olpsera%lléon oJf é?fe}i“ﬁ Kﬁi pﬁgsd']su%re

wat er produci n§hiRg8anthg2operatipandédthe fs:gip—pﬂ&s&pmjmat@m fpyorduesiary ng

water fromth zzl.e 522 The, detachabl e table

hol di ng t he vvo?l %ﬁ%?f%é%ugﬁgﬁé{]ggggopa%?%s§8“§?89r°e{]BFﬂEﬂss'E'Bgt"‘ﬁ‘é'-er

posi tion shownframFilge Hold&ecCoFTHRE ofdd Ak @Qtz\/\eefﬁhetch@célﬂia%ﬂ@@agﬂt@b' e
squrce is cut off. As a result, the suction hol ding of

10 and the suc n
t he det achabl eapg’&léllm the wogkpdgse 10hpnd 3he kazetabled 6 sracetummedheck

val ve 123 10 i gqpfi t i;0 éaépf hn.the

bott om wal | 121°of t he holl&ﬁgﬁfﬁgﬁ?% tlhae}hggkzac a e‘?é{;}rsen bfé" €&Pen

when comuni cathendétea olainl ¢ heaklbs ddhalndethebsect Qon agshitde 8IhitoR £FQUI ce
120 is kept in a negative pressure state.

is cut off, thg SUC“%& %Hb eg
As a result, th® AL S ohPRoFUFRICBINQIERG OkpFRedatrrhabiadahdiendfabl e
table 10 is npénriiai Bage thbhaugh .1.ts|”'6a¥i@éf@&ec%ﬂr% ltﬁedemﬁeig J{Uegl

i ndividual chips at this point, the plurality of suction
formed i nlfhe h%s!éﬂ?%rlr@efﬂre}:mdﬁhalc@mmmmaum hadoe r]e?slp:orﬁsumged dn hehe

i ndi vi dual chi [ |ece h b di vi ded o

support surfa IEJC%:1'11&& %ameﬁe]]b r}teﬁég hr? gu ?a%ﬁﬁp%Pg?’S EHAC ?Gﬁgﬂél d.
Therefore, theld n(ﬂv\ﬂrdwhlencdammunﬂt@tm WethitenehkPd SELcHAP e RADHINESD

di vided can be carried tq .a predeterm ned position while they are

sucti on- hel d AP FPUSIEHLN Soufee 180cuyPff, the suction chamber 120

is kept in a negative pressure state. As a result, the
15 suction holding of the workpiece 100 to the detachable table
10 ismaintained. Although the workpiece 100 is divided into
individual chips at this point, the plurality of suction
holes 11b are formed in the absorbing member 11 at positions
corresponding to the individual chips into which the
20 workpiece has been divided on the support surface 1lla,
whereby the individual chips are kept suction-held.
Therefore, the individual chips into which the workpiece 100
has been divided can be carried to a predetermined position
while they are suction-held on the detachable table 10. To
25 remove the chips carried while they are suction-held on the
detachable table 10, the working rod 124 built in the holding
tray 12 is pushed to open the check valve 123 so that the
inside pressure of the suction chamber 120 becomes
atmospheric pressure to cancel the suction holding of the
30 chips.
When the processing work is over as described above,
the pressure pump 72 of the cleaning water supply means 7
is activated to introduce cleaning water into the cleaning

water introduction passage 522e of the nozzle 522 at a



25 renove the chips carried while they are suction-held on the detachable
table 10, the working rod 124 built in the holding tray 12 is pushed to
open the check valve 123 so that the inside pressure of the suction
chanber 120 becones atnospheric pressure é% cancel the suction hol di ng of
the 30 chips. Wen the processing work i s”over as described above, the
pressure punp.72 of the cleaning water supply nmeans 7 is activated to

i ntroduce cl eapregsuateofi hitw lleMoheamaa reauek I-ﬂﬁé%{ﬁlﬂéﬁh SRALE 522e
of the nozzle 522 at a 16 pressure of 1 to 10 MPa. a resultlﬁ?

processi ng wat EPntééﬂiLBErﬂWgﬂ%bﬁgir@éngr@im mm@hnsexmnthg Pmsshge;fawage
522b f th b '
o o TSR WO HSESPERINEA RIS e

di scharged together with cleaning ma

returned to thélﬂcghrgeémgee:hmiex.tplcaéanu.lng wmﬁéﬁthﬁaubu tihkehg1833Yice of
cl eani water remains in the nozzle

I f
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out and do nog20p¢! tHe phesbere 5@2@léﬁﬁihqwﬁﬂtéﬁe Qﬂg%%kb? fast RE1YRt er
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10 jet processing machine is suspended and
mai nt ai ned. | rCPRNING Watest semaihodinntine nozizdans 22y, tihet avrasivi geating

I ntroduced i nt 1532 ean be introduced into the
channel from tﬁoﬁiﬁ pjfrgssur éjrgctegﬁlblgofﬂy\%?ﬁgdﬁe%?l L W 3k 88si ng
water 15 supphgt pa:sialgke BRE tho 1ENS2 3@ lefen) %e@tﬁ@%f&:ﬁ?ﬁf%é’%&ﬂ?

pr esent %ventlon I s constituted as descri bed above. The water je

pr ocessi ng “machrh ®TRGESH 10GnBRTRERE dsnsaspended ansbthia@uspendesd SJtettet 0 a
vor kpi ece. hel dh it 0E KLPE® 104G R85 20498, BAORERE | NG, wal et SUPPl Y

means for supplying hlgh pressure processing water con hi AQ
grains to the Waeezlis direebly dettredured éabo thevaberlelfgd y meaeanfiag

supplying cl eqpng Walefyd o 18, 10Z2] & ne g e c<):'rh(:é‘1nnce|1e?‘.nrorr]ug1:ht=,> high-
pressure water producing means 62 to the processing water
15 supply passage 522d.

The water jet processing machine of the present
invention is constituted as described above. The water jet
processing machine which comprises a nozzle for épouting a
water jet to a workpiece held on a workpiece holding means

20 and processing water supply means for supplying high-
pressure processing water containing abrasive grains to the
nozzle is provided with cleaning water supply means for
supplying cleaning water to the nozzle. Therefore, cleaning
water is introduced into the nozzle by activating the

25 cleaning water supply means after processing work to
discharge processing water containing abrasive grains which
remains in the nozzle after the processing work is over
together with the cleaning water. Accordingly, only
cleaning water remains in the nozzle, thereby preventing the

30 abrasive grains contained in the processing water from
settling out and occluding the hole even when the operation
of the water jet processing machine is suspended and this

suspended state is maintained.
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only cleaning water remains in the nozzl t hereby preventing the 30
abrasive grains contained in the processing water from settling out and
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wat er jet processing nmachine conprising a workpiece holding nmeans for
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t he nozzle wherei.n the £&§ erVIdEd w th cleaning water supply 10
means for 2uppt YHET &M ﬁg t BPr¥RLeFR il |on the workpiece holding

means, and processing water supply means for supplying
high-pressure processing water containing abrasive grains
to the nozzle, wherein

the machine is provided with cleaning water supply

10 means for supplying cleaning water to the nozzle.



