10 FEBRUARY 2006 1 DESCRI PTI ON WATER JET PROCESSI NG MACHI NE Fi el d of the

I nvention 5 The present invention relates to a water jet prot®&EEBRYARYa:6ne
for spouting a high-pressure water jet to a workpiece such as a

sem conductor wafer or the like to cut it.iPrior Art 10 In the production
process of sem conductor devices, 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 formon the fr@ESCQJPEé@§ of a substantially

di sk-11i ke sem conduct or maferwéggk Pﬁﬁ#ﬁ %P%§{ conductor waf er
into the areas that has circul orned eon, ong predeterm ned cutting

lines called" streets". The thus divided senlconductor chi ps are packaged,
and widely wused in electric appliances such as nobile phones, personal
conputers or t lighter and smaller electric appliances
such as mobile pho”ﬁﬁ © ORPLnEPBRY A e 45 £8P RE: ANIp:BRELEGHAO

t echnol ogi es capabl e o UC|ng the Srze o sem conduct or “chi p pacKage,

whi ch are cal | mdchih é:hﬁqsr Spoat ifack agegh-pIlessuttawat at riEadyoeenripieteped.
As one of the 25 CSP technol ogies, a packagi ng technaql ogy called "Cpad Fl at
Non- | ead Packa§ech Qi) @ ﬁ&@lsgéﬁugﬁﬁFoyééegrQEtt@&lQ&kq Hits

packagi ng technol ogy, a plurality of connection termnals are forned
corresponding to the connection termnals of a sem conductor chip and a

plurality of 3Bri&em Anhductor chips are arranged in a natrix formon a netal
reets sectioning

he sem cofductor _ohf bt RGvEr BRBRE FBPrBACTRES aOF af FREEORORRT ORndSELPERTn s
nol ded from t heelposéngudesr @fllgbeaﬁéf@m@& Wy Hueidd al BlieghdkeshbR
netal sheet wth 10 FEBRUARY 2006
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 personal computers is growing, and
packaging technologies capable of reducing the size of a
semiconductor chip package, 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



2 the sem conductor chips, whereby a CSP substrate is formed. This CSP
substrate is cut along the streets to be divided into indi uBRUARY 2606Z€
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 abrasive érain | ayer and cuts the CSP
substrate along the streets by noving this cutting blade along the streets

in the CPS subgLralfi E6h@HEVEr ichigle, WRBrEHDSL @dE Sibishte ot EOtALinGy t he
cutting bl ade gg as @% d#géde Ftéﬁﬁégii ngfvP ual C§P‘§. ﬁhen t he %%%?
substrate is t@bdscGSPwstubsthateutisi ngt alone, thewevreetdHutre sbardipidetiiced

in the connecti.o;ﬁl8 term s.to.cause _a short cirgaéﬁabetmeen adj acent
I

m nal
connection ter i %?dﬁﬁéagﬁ§ FBABCFAGSt RRCHAGFFt “15 reliability of a

chip size package (GCPhe. abtwéhesp sakstead {HegemseaPly tder Geltn when a
wor kpi ece  such as a sem conductor wafer or the like is cut with the

cutting bl &de, prpaéséant Fngsingemaghénedcadlede” dicingemaching?. wiilkid ece,

t her eby cont am,nat i he.workpi ece. 20 As.a.cutting t ngl o fo ol vi ng
probl ens causeggéﬁibagﬂ%gﬁﬁégw (?rhp{c See%uat tclur%lﬁjlga %?%Foﬁgggglﬁp%,arﬁr&%r
2002- 205298 di sptraseseagvaifr 1hpbrcahli ogts cehatIPYsiostr £t tAT8h@ the

wor kpi ece by spouting a high-pressure water jet _containing abrasive grains
such as silicaStgaehet byrmeviéngi kbioscutbina Rbade caleng HlGwiigRele® Hel d by

a vor kpi ece. hol (i n\gps TEgRs Meanphi Lesyuney the epgrghhon:alcauaier et

processing machine I's suspended an I's suspended state 1s kept
whi |l e, thdoOabrastatiggdinscobhtiagnelthde spras assdigidatidr iB80otimativialdadct s in

{he nozzle seitle out g s9cl wde Liesholee o bhe nogzier Therclorey, uhen
occlusion of bhga89l RoRbvéhe PREZS Card OpFEBRLARYiR0PRe 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 nmachine which can prevent the hole qb FEBRUARYE20060M
bei ng occluded with abrasive grains 5 contained in processing water by

di scharging the processing water that collects in the nozzle after the
processing work is suspended. To attain t e above obj ect, according to the
present invention, there is provided a water jet processing nachine 10
conprising a Legehokdin or hol di ng awor kpi ece, a nozzle for
spouting a water jet to the workpiece held on the workpi ece hol ding neans
and a processi ng wat &t &sipphyobpeansofothguppeyeny hnyerpiesste epprotdssi ng
wat er containin brasive grains.to the nozz| wher ei n_the chi ne %5 IS
provi ded wi t h 81 $3hPhg 6t BT OSaRi)dara e “Bigh PR ereahi vae MR 1o
the nozzle. BrpefaDaeetipt fpBmobeting BeaMiAga Fi®h dbkasaveagkhahky expl oded
perspective view of a 20 water jet processing machine constituted according

to the présenconhgénefon priagessing wWatexphydhs Pargiaa the pregesiing

bsor bi [ . ' [ t . abl d
oo g e THRE S DAL TRV ORI DA & A5ERANkES LR for'se
perspective vi gw stispbaddet achabl e table used in the water jet processing

machi ne shown in Fig. 1 and a workpiece; Fig. 4 is a sectional view show ng
that the detachabl e T Hitaiihdlie jabovey obdecs /hargosAiRInECetRaPESSAHY 30

Fig. 5is a sechignelol! Ve & BEELE A a SPAUS [j%t gﬂﬁ’éé@%ﬂh tmé@)@?é n the
wat er jet processing nmachi ne sho in Fig. 1. Detailed Description of tne
Nr rr a Erdoai cempridOn§FEBRUARY1200G0AdAny Béans dorenbbding @ warkpiees er | et
processing a nozzle for spouting a 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 1is provided with cleaning water supply means for supplying

cleaning water to the nozzle.

of L F 4} .

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.

1 ed L ¢ the Pref { Fmbod;



machi ne constituted according to the present invention will be described in
nore detail with reference to the acconpanying draw ngs. 5 1GiFgEBRUARY 2006
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 statifnary base 2, a workpiece hol di ng
means 3 for hol ding a workpiece, which is nounted on the 10 stationary base

2 in such a manner thaprefeedBd @MBolAm@nteEE ali;a€ELi 98LSPPYBeBYiAg arrow
X, a water jet spouting unit supporting nmechanism4 whichis nountéd on the
stationary bag@chine sophAtatutindeacedrding toahhenpzesentadnvieadiomgwill

direction showy b rrow.Y that is.perpendicul ar t he 15.direction
shown by the arbreoée%tar rlljg aWat'e %&%tgﬁ'&ufﬂilgb 6ﬁ?Fregc%hi%8h§lhse di sposed to

the water jet spedmpadydfigt d3uAegsi.ng nmechanism 4 in such a nmanner that it
can nove in a direction shown by an arrow Z. The above workpi ece hol di ng
means 3 has® a pair ofigui Hels 20 palitialy sxplodeghpershestdivepydsed of a he
stationary bas i a .0 e el l.p.t Ny i 0. sho t he
arrow X, a fi rgltatég'llji gfﬁgbg%gksggg\/\ﬂlggﬁgﬁg é?é%géggtgﬁ ?ﬁ‘té‘b?gﬁﬁ ewal g 31
and 31 in suchpxesentetint’eatibh.carhenvedam jdthgrocesstingnmabhiwne byhdine
arrow X, a secqnd_sliding blgock 25 33 which is di sgosed on the first sliding

bl ock 32 in sudf FadnmenFBRPEHEELS) @ AL IRRAFY RaBRel did WOEKBAESRoMLI BT he

arrow Y, a suppahk Bakbe B31WhhgNal %o%%gﬁgfzb?dwﬁ@chh?sSﬁ@ﬁﬂ@eal beli gge bl ock
33 by a cylindrical nmenber 34, and a base table 36. The base table 36 is

attached tld t hetatposadyobase rbtiar yucha madde34ohperidt cani mgve himoagheede
cylindrical ne constitu%ed as b pl ane

er 34, and is ,so 0_be turned.w thin.
per pendi cul ar 5eF%éb8iFgSWPoHYoPnaaﬁépgr i eft EF§8Feae?r8RPPﬁéHHOQBF to
be described | auppoetihemeehahisft 4SRRUENNYs URbinbedt BAL the Sstat idmary he
hori zontal plane, by a pulse notor (not shown) 10 FEBRUARY 2006 5
base 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 holding 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 tabl e g&EpRIEAIPRS606
table 36 and the detachable table will be described hereinbelow wth
reference to Figs. 5 2 to 4. Fig. 2 is an_ expl oded perspective view of the
detachable table 10, Fig. 3 is a perspect? ve view of the detachable table
10 and a CSP substrate 100 as a workpiece, and Fig. 4 is a sectional view

showi ng a statg,9ittiie tdet aghable itab! RedPer 1y beinngebgbtabi et PgpDaSR L abI €
36. A description is first given of the base table 36 with reference to

Fig. 4 and Fi gpoditipeinasthe afekigede deffacihiablyt ist pdassbodndereld ©n
formed in a regtangul ar v LkS sed qf b om wal.l 361.. -an
upper wal | 362€§ﬁﬁg%a§?a€r%gf$k3éééi 3@‘ qs%g?bghed%éasa al\lﬁcébeat %:eacg}aebs]s%re

chamber 360 f of gBle hyi IheeeduBttsbed/haegitbeowatilie fefeheduesd iriysol e
36la communicating wth the negative pressure chanber 360 and a passage

340a formPd i& ¥hetrotary shaft 340 is formed in the center portion 20 of

the bottomwall 361 .copsti.tuf ] t %caﬁ : . The S or med
in the rotary shaft Pglfg ?&Sc%}%%ug(ﬁlg)gt e &V\%ﬁégl‘g%g i-g(%noﬁsgﬁ%ce %gé%ghef a
negati ve presstsleledntrbig. G isw petbpect svastieanomthd dethehtbpevialt1e362

constituting the base table 36, there are forned a suction hole 362a and 25
a communi cat i oh? IR BEF RS EHR N 8B W PRKPAECRegaPfvELI présisiife

chanber 360 ande@f £o2PEN {8y tdow PRy SHTdB0& a5t and | Al haii & %leg ®

suction hole 362a 1s fornmed in the “center portion of the top wall 2 and
t he commuiAilcatbeindgoield 3pRhthe Haserdtablethe. ri ght side in Fig. 4, of the

S o S0 ol e 3R BRI A AP S O il el S e
tray 12 for hot&iéeide 8OSOIP] g apdbeig. 1l as shown in Fig. 2. In the
illustrated enbodi nent, the 10 FEBRUARY 2006 ) ,
The base table 36 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 ih 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. 1In 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 surface serves as
a support surface |Ila for supporting the workpiece. The absSQrEEBRUARYRE66 11
may be made of a metal such as stainless steel, tungsten, nickel, copper or
the like, or 5 ceramic such as alumna or the like, besides a resin such as
urethane or the like. A plurality of sucti®n holes Ilb which are open to
the support surface |la as the top surface and go through to the under

surface are prQyil : | r D qﬁgg e ciql are
formed at 10 pgg"lhtg ?gﬁgacﬁﬁiﬁgﬁ%ﬁgagggn I v]f%i'%%?ﬂ-chiaglg ﬁfgo?/% lsgjﬁf‘—:{tdhée)
wor kpi ece on t Bervepms & supdeack sukrdace Wiaifdedsuppor tigiglithg workpilkre.

tituting the defachable tab ' d t |
paral | ol epi ped 1Bt BBAPAARPS MERORRALY hAkES | RRGCSP ted BT 129 B o et i ng

upward from 15sthenpesspoeex1 of thih§sbeht omore], ledppan b stiwdenijad, tdie top.

The holding tray 12 is nade fron1a_netaf materi al such as stainless steel
or the |ikeé Ackramic|srehsappatumihalorithe like, pregidrs andretigpaudng t he

of the top 20 SrPAEETERSIHE AT oGl - B0 ERAEY: PR THa: ERR RO A H T oy
12. A communi c@hiien die @pbhlbol shé Guppbrthstit€abet 1 Danasmkthe 433 girfdie

holding tray 12 at a €osition corresponding to the comunication hole 362b
formed in the 8B 9@I FhBevIhchbAstheuunAgr t Fer E3e% 2 hasRreubied 35n theheck

valve 123 is 25.] i hi (xﬁﬁgl' i I SAMRd i O

4. This check SSFggﬁﬁééeg%?ﬁf%sh?he 0% éﬁg?ﬁggﬁgbgé%eéﬁﬁiressuf%ggﬁ t he
negati ve [AressposithanderoBt@ssonding ttdidndiaseuttdbbbif6 istdiwinidiuttheut s
of f the flow when the ne&at've ressure within_ the, holdin %ray 12 i s high.
That is, the 3HOEKBERCGaPRetRO35PRPAFE sSEREATHT T by 1F 6%?? e pressure into

the holding tray 12 dne houlssimef trhfel Pl taft itRP2hkeVaet HERSBLE & 1M t he
hol ding tray 12. A working rod 124 for releasing the function of the check

val ve 123 is blflis igpmpafedh et anrearrngpiacoparatileicpiree bottrmgalday 12.
The 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 1ike. 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



10 FEBRUARY 2006 7 |ower portion of the absorbing nmenber 11 is fitted in the
thus constituted holding tray 12 fromthe top opening side 18FEBRUANRY 2006 J.
3 and Fig. 4. In this fitted state, the peripheral portion of the under
surface of the absorbing 5 nenber 11 is pl‘zced on the frane-1ike support
shel f 121a forned on the bottomwall 121 ctonstituting the holding tray 12.
Therefore, a suction chanber 120 is fornmed between the top surface of the

bottom wal | 121owad ﬁbb@tﬂﬁﬂebfsﬂhéaﬁﬁs@fbiﬁ@%eﬂﬁﬁ@f bi ngi grefbered Li scishown
in Fig. 4. As a result, the 10 plurality of suction holes |Ib forned in the

absor bi ng mentiehus 190rYrhtwEedtzo b ing ity dét E5AMChARLEPP 19REnIpg side
det achabl e tablg &#Pcr)&{?”fﬁ' %gﬁedzaﬁngeﬁ&l bgd %%%;%@ghet%lag ét'%ﬁieé%o' S5& 100

such as a CSP Substrate on & suppor surface op surface
of the absor bipgriphbesdl 1potdioandfi shel aéer osui hece opf sthié aglesdhiaings t he

nmounting surface of the base table 36 as shown in Fig. 4. Wen_ the
det achabl e >t adPe™aer shbpb? t PAECEReONOF ki EEAMA0bLIER THRPOS DRI stttace 11a

of the absor bi pg - FEARET the bStkBys gij(:lﬁgztﬂl c%stt;ﬁutm £AB! o 01 ARAAP

negative pressure control circuit shown) 1s contro
communi cat e t he2 pasBege s af engedonnchimbentldrly ishadrmedbeiween Hthe

suction source that _1is not. shown,  negati ess acts.on the_under
surface of t htéoflllgﬁl}ﬁ%? rozfy%ffwg%gPﬂt‘ﬁ?i/ﬁglpZ[lh@“g]t;gggh'é’bﬁiﬁrt%lb‘fgai% of
through the neggé iapsdHESiH hembel PHWGE ERBWACE F3Glas f oraed 26sht} kot t om
wal | 361 of the base table 36, the negative pressure chanber 360 and the

sucti on hdPe IBPardbiteefi sucheonthed agal 1b Fexrmeid indhsaaksexbingIenher
suction-hold t I . t anwhi | e, when the
negative pr es@ﬁr%ﬁgce#é%l%g ?ﬁ% %g%gffﬁb%}ggﬁeggmcdgbmmni cated 30 with

t he suction source, Tegdetaehpbestulel @dbsconstheutedas desctabedafbdvee

wor kpi ece 100 through the communjcation hole 362h formed in the top wall
560 bt the badtl 1N & YETKBRBCCCHIL FURh 98 1955 HREATAE O FRE SUBBOrt

comuni cation f\gteade?ila which is the 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



formed in the bottomwall 121 of the holding tray 12, the 10 FEBRUARY 2006 8
suction chanber 120 and the suction holes lib formed in the 103FESEPARY 2006
menber 11 to suction-hold the workpiece 100 on the absorbing nmenber 11.
Returning to Fig. 1, a description will be,continued. 5 The above first
sliding block 32 is provided with a pair o? gui de grooves 321 and 321 to be
fitted to the above pair of guide rails 31 and 31 on the under surface and

a pair of gui dguctabhscBmbend AP 2rnotHedsper 2 elolles aachfothed in the
direction shown by the arrow Y on the top surface. The thus 10 constituted

first sliding BP&eKb3RY meRbeE Ll b s tol e hedhreBhearoripiere 380 Bt de
rails 31 and 31,] he _dj L.onsshown by the arrow X, by fitting the pair
of qguide raiIsggﬁagﬁgﬁgsﬁéﬁgékhglguide grooves 321 and 321. The workspi ece
hol ding nmeans 3 in Réeurhingttardd .ebboaidasatr ipasiom Wwiddt bemomgimesihs 15
37 for nmoving the first sliding block 32 along the paiy of gquide rails 31
and 31 in the ARFCRBEH St Thi ARG BIPEH S& LorRF Fided Hiffng PebheB7

conprises a nvd;@iaér@vaé@és 3 R angeo st e dd1e Pahe Qboguigeiraid s 31
and 31 and in “paraltel to the guide rails 31 and 31 and a drive source such

20 as a pul se guide WB7AAsS 31 and 3tli on-thre undgrtsher frd @ andr @ paigdo f 3tideOne
end of the nmale scre od 371.Ls_rotatabl orted to beari ng bl ock 373
fixed on the s¥?ﬂ‘f§)n§?§7 ﬁﬁge}%baﬂ‘am?aep%%/‘#zrg n?tﬂ%?%o?%%rcb%n fed to
the output shafireétibhesrehaydyPuhseafPdwly A2thdrdgluz rapesd rrduaais t hat
is 25 not shown. The male screw rod 371 is screwed into an internally

t hr eaded H#8r ougPnsibleuted fgSthshidénalkdosdk ddvishrerrtihvtedHonwhy BaUskct i ng
Lromine e Bhils etlal enk st o) Wl imtesLidhndieck |
30 reverse di riegtie dyrowex pubpef ot tug X% pair fof uidé dials Hbcad?2 i s
noved along they qul dgor 8l g ANLSLN LhE AN (RLAS RELPEDS Y g © the
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 screw rod 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

from the nozzle to bedescribed later of the water jet spouting

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



fromthe nozzle to be described |ater of the water jet spouting wunit 5,

that is, within the horizontal plane in the direction 10 FEQB@%E%&%Q@@Z%M

shown by the arrow X. The above second sliding block 33 is provided with a

pair of guide grooves 331 and 331 to be fitted to a pair of guide rails 322
and 322 forned on the top surface of the above 5 first sliding block 32 on
the under surface and can be noved in the direction shown by the arrow Y,

by fitting thespaih bpftadi d8rbdi ks 322 and 322 to the guide grooves 331 and
331. The workpiece holding nmeans 3 in the illustrated enbodi nent has a
second novi ng neans Bgefahovm\denprnhelisddogdbdprli Ag 19 provkded witdng t he

pair of guide rails 322 and 322 provi,de o} e first..sli.ding._bl ock in
the direction g%!]d\l/-mogyg%lh = LWy 3$hgn%e2%{ng“°n§\ﬁ %.tﬁggnlggsg %% rol?tges a

mal e screw r O?uBSé @iranged Hed Beenféfitedanrtiod oy serfacé H3LRealbwd22
and in parallel to the guide rails 322 and 322 and a drive 15 source such as

a pul se notor B88pstorlidbing bdeck Boiny theeundgr swekage By 381, bemovady of
the mal e screw: ] r Oy a i NG i xed
on the top su%{lgghegg#l%%cet{a o%@%‘?&?gp%%%gogl %ékgggf%%@ }t?#(e].’cﬁ(% ﬁ%ﬁg end

thereof is transmeisdieomradidspBed &ndt3n aotpheé qhiafd galoo@st B8 1admd e33iul se
not or 382 through a speed reduycer that is .not_s he nal e screw rod 381

h . T
is screwed int %H’Oql?ﬁleercr%lhlo}dtiﬁrgeﬁﬁéﬂst%rléhﬁﬁehglvgu?ﬁ%%di%%?@é‘%%te
screw bl ock (R4 &fyw)ndomﬂg{d N ansOBBL ?Sr%inggf%é%c%nd fl,enh&éﬁ@;le;

portion of the second sliding bllock 33. Therefore, y turning t
screw rod 1381 hlhoek nbt rdlondi taet penrovf guids gaidisr 822i and by22 herquuildsel not or

n the i ndex b IS dation=onginoob oRE 5 At ie arfeRbien BfovE PRER >
direction shovaribywtihe aheogedondOméVib@inefiddes tomphesdsr aoiaDd sdrawn by
the oW X o P angaa b twedn the pair of Guide Tail2 522 and 352
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 381. 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 Dby 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



means 391 and 392, and the constituent nenbers other than the base table 36
constituting the workpiece holding nmeans 3 are covered by tHherEBRUSRSY 2084NS
391 and 392. The opposed 10 FEBRUARY 2006 10 end portions of the bellows
means 391 and 392 are respectively fixed to the support table 35. The both
side end portions of the bell ows neans 39P and 392 are fixed to the inner
end walls 393a and 393b of a franme-like drainage gutter neans 5 393 which

is installed 0BnH;t%ﬁéﬁdé)B@rﬁh@Bé@lgwéﬁ@a%%r59’1’Bﬁ% 38 harabvg sor kpigee
hol di ng nmeans 3 above water jet spouting unit supporting nmechanism 4

i s provided wi fhxadphprthe guppertatdlsletBandThe bethngede pad apomiians each
ot her on the st [ ase i nde i Lop shown t

arrow Y and a v{éﬁ?}%{ %"6‘? tmeoaébse%@iZ Rﬁ %%?gasrehgﬂﬁi gigtton ﬁel%?xg nr‘gl S
41 and 41 in swehla 39BANGhAdt BEBLI bf CANFFENE-11kd heralinegd | it isdowedns t he

arrow Y. This novabl e support base 42 conprises a novabl e support portion
421 movabl Y nodfdethisih dfelppivrabledionstg siad iopazydbase 2 ABArRYIHP WS i on

422 attached ;?Rghgbgpgaag?kgglgggrBolﬁgﬁézﬁgaég The nounting portion 422

is provided w a pair € rai a an 422a extending in the

direction shown by Tie adovewdten jEespbatkng e tvetipporet ngmesthargiguni t
supporting nechapism4 in the illustrated enbodi nent has a_ 20 third noving

means 43 for nbvihPINEIRA I6ITE SuppdFtobaEtderradiiong Lt ardphi ralbtfart;ﬂﬁdde
rails 41 and 4,888 tondexh 'Eﬁhe‘iJ Sifthb@t d—ﬁﬂ bh5€ 221K @WeYinddiei ddi 1 d

novi ng neans 43 conprises a male screw ro ranged between the pair of
t he gui de 10ai | dingéchhon4shawd bur ‘aheeatrrwthearphla mﬁvabﬂea m@pm lregid s 41

and 41 and a urce such a se tor 32 tion-driving
The e and 2ok s S R S GRS o e SR eCrad 40 hnd O £ S5,
supported to &n@@ﬁérrtglatbhﬂiﬂéa(mﬁbvéthé I@i&@c&&dmehabavsystnélmw base
2 and the other end thereof is transm ssion-coupled to the output 30 shaft

of the above pii s&hist BPVab3 et HuBRYHt Pafsedd GUMRIckTes a movable support

portion 421 movably mounted on the guide rails 41 and 41 and
15 a mounting portion 422 attached to the movable support
portion 421. Themounting portion 422 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
20 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 gquide rails 41 and 41 and parallel to the pair of the
25 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
30 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



that is not shown. The nmale screwrod 431 is screwed into an internally
threaded hole forned in a female screw block (not shown) pr AEEROVLIRY2068
t he under surface of the center portion of the novable support portion 421
constituting the 10 FEBRUARY 2006 11 nnvagle support base 42. Accordingly,
by turning the male screwrod 431 in an lal direction or reverse
direction by the pulse notor 432, the novabl e support base 42 is noved

al ong the gui dgokablie 4dppodtiBase 4he iREVHIIGdy,Eei Grndnghene fyi1d he
arrow Y. The water jet ggiuplng unit 5 in the illustrated enbodiment
conpri ses a unFFIRY| Bed Bl difd aanparat Jereshivn iHgreveans drraftaehdw to

the unit hol de 1 L .-h er i Vi |t pay 1. of | de
grooves 5la anéhglgugggbié{&:[érs??gébrgéfIln%?aegi?oé‘?ﬁgopai Qa%? 4Siuile n}cgl}’%cg 422a
and 422a provalledgonbhehquaeveadbantlngn@osli bn ¥R, imdelk T dEremyvish in

the direction shown b¥ the arrow Z by fitting the above guide rails 422a
and 422a t @ t hEngWPJdBY gFBBVRET8YaYand 51a. The water jet spouting unit 5 in

the illustrated enbogjgepitdp 51%? S%(if)lgg{égi \Fqugg%aﬂgﬁ?%%i@gtf%@@g t he

unit holder 51 along the pair 22a 1n the direction
shown by the aembwudimefhedmprrisesewmg headdsr 53 sudprvatesr jetngpaitsiorew r od

(not shown) arrange et wee e%g pair of. quide rails 422a and 422a i ke
t he above fi rs?‘e?asﬁl‘a&:tﬁf\?} %?O%é}ﬁltaﬂ8l e&rg%e sﬁlﬁé‘@_lgu{iﬂfégfa“pul se
nmotor 532 for jgopRdyOHedhItRGh L TR fo guGldWgiredveBY 51 HN 8hads i et dade
screwrod in a normal direction or reverse direction bi the pul se notor

A

532, the ufit Adideblpifikbednhtowaberppdt Spoawidg rabahsiB2aaredndy@d al ong
e s e g s e
cylindrical cashnghéXMitdwitiorns showad Hyo tihlee arabave bpi fitoidertivd abule
extends substaptige!Yalfs 350 5820 05e il §roe%EssT5% M0 51
descri bed with9 9 g
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
guiderails 422a and 422a, like the above first to thirdmoving
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 Z.
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



30 reference to Fig. 5. The nozzle 522 shown in Fig. 5 consists of a nozzle
body 522a, a passage 522b forned in the nozzle body 522a andjgEegieiAR?!2906
522c whi ch comunicates with the passage 522b, is open to the under surface
and has a dianeter of 30 to 100 10 FEBRUARY 2006 12 pm The thus constituted
nozzle 522 is provided wwth a processing ter introduction passage 522d
communi cating wth the passage 522b in the upper portion of the nozzle body

522a and a cl egRi NGr@tiefud M ARy RRSSAGE 59226 & HFIHUL ALY g th the
passage 522b |ﬁﬂthe |nteﬁﬁe diate portion of the nozzl'e body 522a. f%e

processi ng wat BEOCesgipdurater passagectiony Paseadfiee?ed TINBRUDEGREERY ng
water —supply gRans %Sgg'sglg W éﬁzﬁ)ql gﬁ%rd;%?e% ég%?:%oﬂrkgf e £4220LNhgynat er

i ntroduction passage connec water supply means 7
which will be Hezaram@daleleanlﬁgpwatessimgrmametlﬁuppégsm@anszBeand a

cl eaning water supply neans 7 wl| be described with reference to Fig. 1.
The proces§ingcﬂﬁ@%¥l%%5bﬁq WehAstRe SPRSFRIR 24P in Bh%r+%§%?%ﬁ%+%%%55|ng

t tank 61 1 t
water tan bt fo '&éf't PhéSnYLZ1e l§od‘€ £52 I OGYf

processi ng wat contar ns processing materqahlch |s a nlxture of
wat er and fi nén‘ammmw:eogrpmmgaammdascbhnaptgdrtreta protheshngeqatzard IS

connected to the ressur.e, uci n exi bl e pi pe
oo e hi gh- o SRa LY Beneop e ad R CHesRd oga TRk h sodtt B I8atiny b ot
processi ng watgitég ﬁQ@rod&@P&n "ﬂ%%saﬂte 5RLRCEESEBHANnYALeA M%Qﬂl@d&ﬁ e has

been increased by the high-pressure wate roduci ng neans 62 is supplied
to the pr é@esswmfgenvaﬁ@plmm@mmvdﬁthvagﬁl sheddesr ied nbatee. 522 t hr ough

2 passage (not. showy) Lgslallied . 20ck hblie FHEEIT b ola 61 00 923 1 oWis

cl eani ng wat er supply~ireans rises a c ng wat e
tank 71 and a sumsbumeegnsy %lll beedekeanbed wﬁthrréﬂekeﬂdecmmtﬁdgu;Imater
for cleaning the 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



nozzl e 522 and is connected to the pressure punp 72 by a 30 erX|bIe §

73. Water supplied by the pressure punp 72 is fed to the clWIHBRY P06

i ntroducti on passage 522e of the nozzle 522 through a flexible pipe 74 and
a pipe 75. A check valve 76 for cutting QB3f the flow fromthe cl eaning

wat er introduction passage 522e to the pipe 75 is provided between 10

FEBRUARY 2006 13 t cl eani ng water introduction pass 522e. a t he pi pe
75 An | ragi NGt RRAEe SR D80 AP B R SIS | DR G0 25 261 i RRE g
521 constitutijg, the above water jet spouting 5 unlt 52. ThIS i magi ng nmeans -

8 is constituted by a mcroscope or CCD canera for imaging streets or the
i ke that have beenIﬂfGﬂwgdnghmehaSWbukpmeuetgddHJa@eafcsptgwméuﬁaﬂeﬂnand

sends an obtaj na trol S t hat not sho

water jet proce gqﬂﬁa ﬁ%&ﬁﬁngainc?ﬂ% ﬂ%??é?gﬁ fgeéﬂﬁgﬁfﬁ¥%§ Si¥hng""
constituted aSuxdie@chI be@habomag mbtaascmtltsl &8ns OPEI Béd B a\nxdlcrlz%c%%crl bed
with reference to nmainly Fi en the base table 36 constituting the

wor kpi ece  hol ¥ ¥§DhEanera g@rbang BEIeepEsPEi g didmnthat Argve pbeers t he
Tobl e g6 aa) %8{%&1}' dcerh'!ﬁQJE'%ﬁépt%htC%bls(El haksa S{j'[%% 1S suc% on%ﬂ]%eq}%%e

tabl e 36 as descri above a e Wor plece on 't he
support surf acen bbaadheldhimagbdsargnangtoandentdl meaersceideris hbe sdasea .t abl e
36 and the detachabl e table 10 are noved al ong the g1|d alls 31 and 20 31

by the operation of e %%t HilviRkPRSHNSB M- (st b5& ow
the i magi Rg M Bimden stdndese dabhe @@s@fﬁé&‘@bgﬁéamigs%tﬁnéo are

positioned right bel ow the imaging means as described above I mag
processi ng suciperatpian ernl Insbe hegrmibedevitik e efefencealtigmaigly $tigeet
formed in the workpiece 100 held on the detachable table 10 with the nozzle

522 of the maﬁﬁr jet spouting unit 5 for spouting a water jet along the
street 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 31 by theoperation of 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 moﬁed to a
cutting area where the nozzle 522 of the water jet spouting

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



is carried out by the imging neans 8 and the control neans that is not
shown. The alignnment of the water jet spouting 30 positionpFEBRIAEREdJcET
out. After the above alignnment has been carried out, the base table 36 and
the detachable table 10 are noved to a cutting area where the nozzle 522
of. the water jet spouting unit 5 is |ocatted, and the hi gh-pressure water
produci ng 10 FEBRUARY 2006 14 neans 62 of the processing water supply neans

6 i's actival edyed s SROME ehdghRIcdali ff kAl BEESAYLRAN0EEDS I Makely 1 om

the jet hole 5 2c of the noz ong t ected as descri bed
above in the vior lq@oextealwaten jdsre ct:ﬁmmgﬂngpmesaurﬁ poocessihg wardpifeom 100

I th t t t t th 10 t hi
CULt P ng oper at Fih Je RELH e Pt Ehp nie A BPAG RS EB8 S LTS GHE°3650r bi ng
member 11 of térse d@%@%@d sbbaelfnl&et Qorrﬁgq@eeli@o Behe ct fﬁ%tah-%a,

absorbing nenber 11 is gradually damaged by the 10 function of is water
jet, it i s5exdhaﬁﬁédthﬁtWPEkaﬁankQ0 afloeg thelstn&géd aAptbdughraiwadernunber

of tines. vate r S. be r educ [ the cuttin eration
DS T rom ot et B R (B0 BERH: LSEUARE 1B HETp (e TS Iobh AR

dr ai nage guttetrhéfﬁﬂsﬂﬁeﬁgﬁet 1f 1t efut fiEn QWi KPrf@ived Byt ttHONdd¥bing
predeterm ned street as described above, the base table 36 and the

det achabl e t aftEPRY arle Aovidte sletarhahkeiahl & dilden raduss dts powes -
carri ed ot %W‘%@ S At P ey, sl BT T
the indexig diuredticomn dfy thiilse wageandetpviingisraxshdBged wiheh vomeaw ene
hol di ng nmeans Thi s, i ndexi ng operation forned by the third
Tovi g moans AEGAT tha AHPER 3 BrCURbarR HECRMRERBb e -« riehaR FLRFR bu
this affects tdsdy HAsB&sSS He@uvebed £ ér Qh@%@t@ﬂn@%@%a@%onwf@lﬁé ¢tem the
base table 36 is preferably noved. Wien the cutting operation and_the
the bellows means 391 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 Y, and the above
cuttingboperation 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 90°, 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.



i ndexi ng operation are carried out for all the streets: extﬁpgkgggkgnﬁgﬁ
predeterm ned direction, the base table 36 and the detacha gre
turned at 90, and the above 30 cutting operation and indexing operation are
carried out along the streets extending 13 a direction perpendicular to

t he above predeterm ned direction to thereby divide the workpiece 100 held

on the detachable table 10 into individual., chips.. 10 FEBRUARY 2006. 15 After
the wor kpi ece 100 i< 7 EHEVFIRRPE 92 LO0dh S EHUE AL EH intRelnghist g of

the hi gh- pressgpepyat€he P6OSHEL DEn HBAISe B2 d15- drd Qe SR deing
spouting of processing water fromthe hole 522Zc of the nozzle 522. The

det achabl e t abheass 6@ hwisdispendes toskppetike spousndgtdepbasessabbhovadierar e

returned to the ition s i ig. 1 ere.co ni cati on_bet t he
det achabl e tab?’éorﬁgﬁ%&‘q&ﬁeg?ggt Pgnaé%&oczezvf% 5§&t' of € g%‘sa h?%ﬁ%}f‘g}t%e
suction holsdi ngo ab1HAe gdet aebaiRba ecabl 0 4Rd the bAse Rasa et 3bhe e tirned
cancel ed. Since the check valve 123 10 is provided in the comuni cation hole

121b formed i nt® Hde pestidirmarhovr1infF ithe lhwharagCormynioapion hetwaeichabl e
table 10, ev yhen q9ﬂ¥yn% i e h .ach abl e d the
suction sourcgp?s Cut. o , ﬁ%hgﬁgﬁﬁgk C gﬁ%eguggégﬁiggkg% ?%(aﬁ%éba'ive
pressure st at eas As rasudsyl thet fectdosusdldindefdithg aétabrabbekypalsTe 1000 to
t he detachabl e table i s, mai ntai ned. Although, the morégiece 100 is

10
divided into FadNA BAEF tRbhE R 1hFanpeiRE; (HENGE @ FRFChvRlRRild?
holes 11D e {orsmdided hen atsor Db EIDEI ol Indle PLRIS | 0med Off egRONdi ng

to the individual™ chips into whic e 20 workpl ece has been divide
support surfacdeotten wallel2bp ft hkeihedidiingubtay HiZ2pef aihe depackabiledabia d.

fivi ded can bel Sareds B8R BRBRRTER R R PO T SR HRFRENERR GTais 10
suction-hel d aind helehaatiahl eduatdes 1i50cut 0o, reneVveud titos h isniser rizxed
while they are, suction-held on the
is kept in a negative pressure state. As a result, the
15 suction holding of the workpiece 100 to the detachable table
10 is maintained. 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 lla,
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



det achabl e tabl e 10, the working rod 124 built in the holdin Y '
pushed to open the check valve 123 so that the inside pres%@FEhgﬁ@ﬁgﬁwﬁ
suction chanmber 120 becones at nospheric pressure to cancel the suction

hol ding of the 30 chips. Wen the processjigng work is over as described
above, the pressure punp 72 of the cleaning water supply neans 7 is
activated to introduce cleaning water into the cleaning water introduction
passage 522e oPreRgupnezefel 5 Maalo Emwlm%hfepﬁ%ggaiégowaqezco 10

MPa. As a resu Eg L3l

remai ns in theé%ggéggéﬂé%ﬁ% ?‘9?%}2 107z gﬂégf% r? eg gs%r %cesm ng
work is over i6f theatwdzad 3270 aiheer twetélb@izeqmdtges/ﬁtrﬁj vtdimoﬁlghofzéﬁ hol e
522c 5 and al so.returned to the high-pressure water producing nmeans_ 62 by

the pressure ofilEFBarfRY tRasherTHétBidieaning vater threagh ghedede 383/ ns
in the nozzl e 344, ltflﬁr@l%?i'e etcgrfﬂ'leﬂglﬂorEkgagﬁge'%éﬁgghaﬁgiﬁg%é‘(@ er do

not settle out an not occl ude t C even n the operation of
the water 10 j€&2 pyotbBespngssucki né c$e8n$pgnﬁiaﬁeand The e Sorspe rake tbrslyat e

is maintained. |n the illustrated enbodjnent, n ter .is directl
Pt T oducad | ni Gl ERBL RO A 5anedPSatT SRS ARATNE Bap nhs ABFERITEETIATS { he

channel fromt@snhwﬂedpiﬁsas@egr s P 19 dE AR éatmetsﬁtpaﬂ&%ﬁl ng
wat er 15 supply passage 522d he mater j et processing nachi ne of

present i nvenmbbmdoélmthﬁthﬂ]e@ Sagcomm wbed ﬁmmperaheom@thjeetater
processin nachl 0 a. hozzl e I t r, j.et., to a
wor kpi ece eI dj% %1‘% &l nJgs Feans n?% ggl{ij&e lslfﬁanmgfiegrtasttﬁppl y
means for suppiglmgmtghne@remr@@rmmwt@ﬁbm@w el esdyiiasg ve

grains to the nozzle is provided with cleanlng wat er sugﬁly means for
suppl yi ng cl edfRHRE Vgt SLTE6 L Hel Rbrodeced Harter BRe N3 hrdd - welt e#aning

I ntroduced int@{be RPFZbE PHtPSHLY¥BE! PEtLNEhe channel from the 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 spouting 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.



25 cl eaning water supply neans after processing work to discharge
processi ng water containing abrasive grains which remains im0 FEBRUARA 2006
after the processing work is over together with the cleaning water.
Accordingly, only cleaning water remainsihn 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
machi ne is suspended and this suspendedckite is naintained. 10 FEBRUARY
2006 17 Claiml. A water jet processing nachine conprising a workpiece
hol di ng means for hol ding a workpi ece, a nozzle for spouting 5 a water jet
to the workpi ete helx waterhgetopkpreseing ndicrdngreanpr isidgpa arasgy itgenat er
supply means for_supplying high-pressure processing water' containing
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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.



