9 JANUARY 2007 1 DESCRI PTION WATER JET PROCESSI NG MACHINE Field of the

I nvention 5 The present invention relates to a water jet proceddANYARNZER ne
for spurting a high-pressure water jet to 2 wor kpi ece  such as a

sem conductor wafer to cut it. Descriptionof the Related Art 10 In the
production process of a sem conductor device, sem conductor chips are
produced by formng a circuit such asrscrRIPTfSdNor the like in a |arge
nunber of areas disposed in_a lattice formon the surface of a

substantial ly disk-1ike senéSk&udES PRECECSING tHERNIHECI ng the

sem conductor wafer 15 into the areas having circuit forned thereon al ong
predeterm ned cutting lines called "streets". The thus divided

sem conduct or Etim_ﬂietheckngen&ignd wi dely used in el ectri c appl i ances

such as nohil e phone;jgAlil E)erson ut ers.or th i ke.

lighter and smal |l er €l FFER Je%n regefkess ?‘rﬁbwq‘teelbﬂgﬁe%raa‘?ﬁsﬁj’e‘?%onal
conputers is g v ige a0 sﬁaeﬁaﬁgrwhagﬁhpeésswé vseaiéxe oéuav&s Package
(CsSP)" which can reduce the size of a sem conductor |p pack age have been

devel oped. As fmreho&lstihes@PSCP@@hﬁ‘epégWéﬁeratQSCp‘acktlg| ng technol ogy call ed
“Quad Flat Non-lead Package (QFN)" has been enployed practically. In this
packagi ng technol ogy cal | ed " Q:N' a CPS substrate is first formed by
arrangi ng a plpeg el s pg§ in a matrix form on a netal

pI ate such as a copper pI ate on V\/m ch a plurality 30, of connection
t er ni nal s 18or r espondt Mg 1% RERSUSTHAL BroFesse P ﬁa?%mb@rt“li\‘éc’é%?n%‘ﬁd%ﬁ:t or

chips are for@&nf@@né&é@@ﬁch%ﬁé asfétg!x‘?ﬂid&cﬁ%?‘h%%‘iﬁboé EftPsi8Td ed In

a lattice form are forned i nt'egrating e netal” plate wth t
sem conduct or &IP3 HELSA loe“srCheprLkeom reolldegef nombelreobaake®s Jcm,me@om

in a lattice formon the surface of a substantially disk-1like

semiconductor wafer and then dicing the semiconductor wafer

15 into the areas having 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 tec¢hnologies called “chip size package (CSP)”
which can reduce the size of a semiconductor chip package
have been developed. As one of the CPS technologies, a

25 packaging technology called ”Quad Flat Non-lead Package
(QFN)” has been employed practically. In this packaging
technology called “QFN”, a CPS substrate is first formed by
arranging a plurality of semiconductor chips in a matrix form
on a metal plate such as a copper plate, on which a plurality

30 of connection terminals corresponding to the connection
terminals of the semiconductor chips are formed and streets
for sectioning semiconductor chips arranged in a lattice form
are formed, and by integrating the metal plate with the

semiconductor chips by a resin portion molded from the back



2 side of each sem conductor chip. This CSP substrate is cut, along the
streets, to be divided into individually packaged chip size p3ciAyeRY(208P) .
The above CSP substrate is generally cut by using a 5 precision cutting
machi ne call ed "dicing machine". This dicling nmachine conprises a cutting

bl ade havi ng annul ar abrasive grain |layers and cuts the CSP substrate al ong
the streets Ipideebateaeh ysemiantgittwcsr chtipi-ngrlmiad‘éPaSohgtrhee 1 cust s

formed in the %’}ig?‘g{ ;&ffg %gl Iteo rbo the Osffg Jtlrg £ Iade tctkherﬁib

dividing it i IVI t he

cutting bl adecHigesiese paickudd e(rnsm:):.urs that burrs are produced on the
connection termnals to_cause a short circuit between adjacent cqnnection
terninal s, vvhereby The @have FSEh@ubatTahe iy Iererslly EMty by 26 1PgcRage

(CSP) are $HY; bt & n%fgqq@duc i gwaf er
or the |Ik?é i & Cut trf]hﬁ{] ¢ |ng}y%f Bééefl:fi tccﬂlc'a%ésg substr at etﬂa pr obl em
al so occurs thhltcﬁngtmanltntnmgsormmsesﬂmrcmttmg hel sde freeceimf drrea Meanr kpi ece
with the result of 20 the .contani nati

k tt
technol ogy f orPREASAMRy T LHGVYELS: 65 ef’r};J cEB@e o0 pl‘ﬁiﬁtﬁar?ge ; quilgt :1}21%
cutting bl ade,sﬁﬁe@(%@@él&t&ﬁl}?%ﬁ%aﬁﬁﬁ'cﬁﬁdﬂ%ﬁf P2 a6l @Mdn@t thet ting

processing for cutting a workpiece by spurting a high-pressure water jet 25
cont ai ni ng abrgsiestsyrimnmred uh e s¢$ﬁ’ c%llbﬁg@?cﬂ'eit Whllfherqiiéld'elnq rtd1|e a nozzle

to_the voroi sag. el by g vankas g6 S Al TP, WipIWidey Bor

pressure- ncr easli ng | ncre pressure processi ng wat

conpri ses a cwhdilenhelens ngsﬁ@aaelﬂ getd\rmtné qutation shadd e howeted ,
smal | - di amet er plunger chanber, a piston disposed in_the piston chanber, and

a plunger corth@Tk &b LS i QHﬁrﬁu?r?nPJE‘H%u‘b?@lrft{ér“’@n&%‘é‘reCtlﬂﬁen
processing watigl i $nhd 1 ragduceesd nf osidiee RE Hngelc ghewthedn Alfhdygraulic

pressure is introduced into the piston chanber,
connection terminals, whereby the quality and reliability

15 of a chip size package (CSP) are reduced.

Further, when a workpiece such as a semiconductor wafer
or the like is cut with the cutting blade like the CSP
substrate, a problem also occurs that fine cuttings are
adhered to the surface of the workpiece with the result of

20 the contamination of the workpiece.

As a cutting technology for solving the above problems
caused by cutting with the cutting blade, for example, JP-A
2002-205298 discloses a water jet cutting processing for
cutting a workpiece by spurting a high-pressure water jet

25 containing abrasive grains such as silica, garnet or the like
from a nozzle to the workpiece held by a workpiece holding
means.

Meanwhile, a pressure-increasing unit for increasing
the pressure of processing water comprises a cylinder having

30 a large-diameter piston chamber and a small-diameter plunger
chamber, a piston disposed in the piston chamber, and a
plunger connected to the piston and put in the plunger chamber.
When processing water is introduced into the plunger chamber

and hydraulic pressure is introduced into the piston chamber,



9 JANUARY 2007 3 it is so constituted that the processing water has an
increased pressure due to a difference in the pressure receiVvi BGARURRY 2007
bet ween the piston and the plunger. In the pressure-increasing unit
constituted as descri bed above, there exikdts a difference in pressure

bet ween the piston chanber and the plunger chanber, which corresponds to
the difference in the above pressure receiving areas. Therefore, »
processi ng wat erl Sef? 68 StHd U315t bhz ER&THTO ¢ DAl R aplune? archiagbesShdvi ng
a hi gher pressptetbanshbe: plstan Ghamhel 1, 5h0C8 PLOGESSI 0. 1GL AL contai ns
fine abrasive grains, ? € abrasive grains beco t he cause o megrlhg away
the wall of bpbewpkungee ¢hanber zamd tthhe ppluwrger. qanckhy. Consequently, the
mai nt enance of the pressure unit nust be carried out frequently, thereby
boosting the PURAPHRESCHEEL eEEAMEr IAfC (RS SEAFEEoR S 1985 B obj @eeVef t he
present | nvent ;0.1 ,PLoui de s MBLEId St pracessing.meline whi oh, coppri ses
a processing water supply neans capabl e of reducing abrasi on due to
abrasive grathsmbent annedhienppruocess ichgrmvatrer whAcdoradi mge dpoiide ps esieat

i nvention, thg,above obj ect ggp be attained by a water jet procesgipg
machi ne conpr¥$Fh§F CBCGorkpiBEe N [ 7y Meahs SFor 1hid I gS a workpF eck

nozzle for spuprtibBgiBqWALEEY] 8kt EHs e WakkRiree ah@ld byohhenworkphece
hol di ng means, and a processing water supply nmeans for supplying processing
wat er cont ai nthgmabrasevéngr ai s dhert Peessuzs éhamherhed pitheoproceEsseng

wat er supply ans conprises a__high-pressure t er_.generating neans._and a
plurality of b?SgeggP Ssﬁépgr“ﬁgfgng?Lﬁegﬁsfﬁéﬁ(ﬁﬁ%%&ﬁl?ﬁf%ﬁﬁ%ﬁgsTR%
water to the apzzkevbyghibghspressuice that e ulsiomt ez hirgh-qwegstie wat er
generating neans; the plurality of processing water delivery neans

conpri ses eachf & G HEERT SAGTREFATT ERORIHBRBE AT ehy - Consequently,

the maintenance of the pressure unit must be carried out

frequently, thereby boosting the running cost.

Summary of the Invention

It is an object of the present invention to provide
‘a water jet processing machine which comprises a processing
;watersupplymeanscapableofreducingabrasionduetoabrasive
grains contained in processing water.

According to the present invention, the above object
can be attained by a water jet processing machine comprising
a workpiece holding means for holding a workpiece, a nozzle
for spurting a water jet to theworkpiece heldby the workpiece
holding means, and a processing water supply means for
supplying processing water containing abrasive grains to the
nozzle, wherein

the processing water supply means comprises a
high-pressure water generating means and a plurality of
processing water delivery means for delivering processing
water to the nozzle by high-pressure water from the
high-pressure water generating means;

the plurality of processing water delivery means

comprises each a cylinder and a partition member which



9 JANUARY 2007 4 partitions the inside of the cylinder into a first chanber
and a second chanber and can be noved by the pressures of the [SotANUARY 2007
chanbers; each of the first chanbers is communicated with the high-pressure
wat er generating nmeans and with a draini ng“means for properly discharging
hi gh- pressure water of the first chanber; each of the second chanbers is
communi cat ed W Lf {he,, process) ngiual er. 51 Qr,Age, IBANS £ 0T, S10Li NYLAIACESSI ng
wat er and i s comiuni cated w e nozzle via respectl ve dLeTlvery p1 pes;
and the delivemny pi pescate gravbdedantt bachaageoven vyl wes:, prespeactd vef y.
The above dr ai ni ng{o ans conprises a suction neans for sucking

hi gh- pressureLWéft Qugpt3®eETht o the first chanber of the cylinder. The

above processing watef-;stof age. MeANS. CRORLLSESia P %%%W 'c%‘ile'?ie%%hf Rhe

pressuri zing processing water. Bri ef Descri ption o Drawings Fig- 1 is
a partially ehplgoﬂeﬁwxspemarme e resr of 1 zag mmmesrav]lcéwmmoacdssungngmod’am
constituted according to the present i t| on; 2.s an, e ged
perspective Vit&w é?rog%e O?Jo?gﬁar%ﬂﬁe *14hd eﬁoluc’ﬁ ng ATy That T:owsrtsi“t ute

a detachabl e tahlgused in the water jet processing nmachine shown in Fig.

1, Fig. 3is a perspectlve view of a detachable table used in the water jet
processing machi ne steown ¢h Pig. sdcand éha%?Kﬁl ééeCOFi”t‘gmléFﬁtseda“sléé”t itdigal

vi ew showi ng that the detachable table shovvg 091 hel d. on a .base

table; Fig. 58T ety &@éﬁe*wsé\ﬁ (‘?fGe ml%i 72| éofosrL spur“9| OC%S%?%rWE}teetr used
in the water jseld PEOEEESING cRRGH Retshows népzFegvid, rédfect ive delivery

pipes; and

the delivery pipes are provided with changeover valves,
respectively.

The above draining means comprises a suction means for
sucking high-pressure water supplied into the first chamber
of the cylinder. The above processing water storage means
comprises a pressuring means for pressurizing processing

water.

Brief Description of .the Drawings

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

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

Fig. 3 i1s a perspective view of a 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;

Fig. 5 is a sectional view of a nozzle for spurting
a water Jet used in the water jet processing machine shown
in Fig. 1; and

Fig. 6 is a fluid circuit diagram of a processing water



Fi a. 6 is afluid circuit diagramof a processing water 9 JANUARY 2007 5
supply neans provided in the water jet processing machi ne sho@JANHARYR00T
Det ai | ed Description of the Preferred Enbodi nents 5 A preferred enbodi nent
of a water jet processing mnachine constituUted according to the present
invention will be described in nore detail with reference to the

acconpanyi ng cswawIygmednisy.piovided phui ttled [watsep! ete b persqgeiid Waoh ave of a
10 water jet processjng pachjne constituted according to the present

i nvention. TheShHRWRr1% g‘flgb'r otessi ng machine shown in Fig. 1 conprises a
stationary base 2, a workpiece holding mneans 3 for hol ding a workpiece,
which is nounted on the stationary base 2 in such a manner that it can nove
in a 15 cut-f czefiail el rRkesdnhpehonnofvthe Breferixed aEmhodimen spurting
unit supporting nechanism4 nounted on the stationary.base 2 in such a
manner that it can %\P&%ﬁe%e iﬂ@%?(@ﬂ&erbﬁ r%ﬁt"’f IR SHowh® byPEACET Tt v

per pendi cul ar pgchive cdinsedtivdied AewWoray nhheo AHOWriseattdi Aveat e6njweil 1l
spurting unit 20 5 which is disposed to the water jet spurting unit
supporting neEehARSEY et SycRoEenaRhell tWakh| ¥e€9ﬁeﬁ69etpntgedi rection
shown by an ar T b i ece holding means 3 conprises a pair

of guide rail S‘{%Vl%rép]adngﬁniré’%%ég@&%gr allel to each other on 25 the
stationary base 2 irFide ldiirseat partibdwy byplbdedr perspecaitersiesl ofliang

bl ock 32 di sposed on,the guide rails 31, and 31 jn such a manper that it can

move in t A& diY&ee¥ oift CHTIRA AT HP XEORS TELBHRA AT TG I ok B

di sposed on Fﬁfeééﬂ@tirﬁ}érﬂii&nm agle 3Atied JEENL Ao 8BEEEH thathide GAbwPVe 30
in the direction shown by the arrow Y, a support table 3 supported on the

second sl i di nginlFge 33-UpBaieysingtiagdonarynbese 3, aawdripbase halblings.
The Dase L abl &y 30nd S3 447M6aihg L GobR1EDE, Olnoh 18 NolHELh SACcHE o T

stationary base 2 in such a manner that it can move in a

15 cut-feeding direction shown by an arrow X, a water jet
spurting unit supporting mechanism 4 mounted on the
stationary base 2 in such a manner that it can move in an
indexing direction shown by an arrow Y perpendicular to the
direction shown by the arrow X, and a water jet spurting unit

20 5 which is disposed to the water jet spurting 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 comprises a pair
of guide rails 31 and 31 arranged parallel to each other on

25 the stationary base 2 in the direction shown by the arrow
X, a first sliding block 32 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 33 disposed on
the first sliding block 32 in such a manner that it can move

30 in the direction shown by the arrow Y, a support table 35
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 340 which is inserted through

the cylindrical member 34, and is so constituted as to be



the cylindrical nmenber 34, and is so constituted as to be 9 JANUARY 2007 6
turned on a plane perpendicular to the direction of a water | StJANUARY2907
fromthe nozzle to be described later of tge water jet spurting unit 5,
that is, within the horizontal plane, by a pulse notor (not shown)
installed in the cylindrical 5 nmenber 34. A detachable table for positioning
a wor kpi ece d‘euanﬁdbcbly 4 plgingc pérasadicdaosntohtse biaisreeqizajmre OCfGa W@‘eenase

tabl e 36 and the eta a & wi_| | ri be ref o Fig.

2 and Fig. 4. ngr@g%dé‘&zz&?s%" g’tl %S%gﬁf% attﬁ‘é:(a f:%r 10
table 10, Fig. jétl §pﬂr‘b£f1§p@ﬁit@, wirew afs thﬂt@lﬁtnaehebherti_abheallﬁlmél a CSP
substrate 100 as a workpiece, and Fig. 4 is_a sectional view showing a

state of the dEYaéhBBF—EetT&BF@rlé)nOBth@WHél gnshai hedpaBethaprrl dpdrical
description ispy é%ﬁét 9tVf”k<HeEJEh%?a SE AL £33 Bb%gt&%%lh fsrﬁafﬁ$£8cg!9- 4
e 'S ormed in a

and Fig. 1.” The base table 36 in t Il'Tustrated I men
rect angul ar shdeéacbablytlmglated drod heddwal thi3@iasamabieecs 6 wallheldb@sand a

frame-1i ke side n has,a negatiye pressyre ch nber for d by
these walls. 282 ﬁ& tFQg gpgsgﬁfécﬂﬁgi %EPRanﬁ ﬂeb§6 £5€4; %

with the negatgggegéﬁggu&g ehanber a380ragd a.passage 340a formed in the
rotary shaft 340 is formed in the center "portion of the bottomwall 361

constituting the basBigald &s 36 expodedpeagpestdyetvierdlithe ﬂetam@byeshaft
340 is co ni u I, hr Qu n t]
cont r ol EH;CUI%SEE%&:IEOS'I 5 ﬁdt?sl%omk.e%% %ﬁgtll%%n‘t/ 1o é’qg%ga dge%%cgla%cl%n’n% %at i on

hol e 362b bot h1of ani ahcsprneminstrdte Vi G ddhe wesgaliese PaesisTig.chaibes 360
and are open to the toE syrface as a placing surface are formed in the to
g

p
wal | 362 30 coRSFFL@PRAgVERY SQQ@lpﬁbPesﬁéteTﬂé shet AsharBRB18GDAPIS 1§ or med
in the center B@Ethﬁegadohh%h@OEggglngugn3@0|e 362b is formed on the

right side of the Suction hole 362a in Fig.
A description is first given of the base table 36 with
15 reference to Fig. 4 and Fig. 1.
The base table 36 in the illustrated embodiment is

formed in a rectangular shape consisting of a bottom wall
361, an upper wall 362 and a frame-like side wall 363 and
has a negative pressure chamber 360 formed by these walls.

20 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
of the bottom wall 361 constituting the base table 36. The
passage 340a formed in the rotary shaft 340 is communicated

25 with a suction source through a negative pressure control
circuit that is not shown. A suction hole 362a and a
communication hole 362b both of which communicate with the
negative pressure chamber 360 and are open to the top surface
as a placing surface are formed in the top wall 362

30 constituting the base table 36. The suction hole 362a is
formed in the center portion and the communication hole 362b
is formed on the right side of the suction hole 362a in Fig.

4.
As shown in Fig. 2, the detachable table 10 in the



4. As shown in Fig. 2, the detachable table 10 in the 9 JANUARY 2007 7
illustrated enbodi nent consists of a rectangular parall el epi pédABRYR0F
menber 11 and a holding tray 12 for holdinhg the absorbing nenber 11. In the
illustrated enbodinment, the absorbing nmenber 11 is forned from urethane, 5
and the top surface thereof serves as a support face |la for supporting the
wor kpi ece. Thelldbssorina tred nemitbed ifdntrayobei st@adef od pecesdmdubach as stainl ess

steel, tungsten, nickel,. copper or. the |jke, or ceramc. such as um na or
the Iike, besﬁa_oreéréhae %%}RF‘E&@WO IPETRIRET o PR iM% R £1550 of
suction hol es Hd iy &g etk ebdsOPidfemstpepr 11 f ace e asi1ddie-dt)y surface to
the under surface are fornmed in the absorbing nenber 11. The suction hol es

I1b are fornedrhodrnti the asbsprbppadien,amn Lints fioqmed Enppsitatthanthi ch
the  vorkpiece on the.SupRortatacs dia,d s didided., 15 s shoun i o Fig, 2.

the holding tray con I Ng e detachabl e"tab NSIsts

rectangul ar parEbdet By petk badtlopieed| Ifhe ambordimrendnidesr slildenagalde 122
projecting upward fromthe periphery of the bottomwall 121, and i s open at
the top. The HeAGT Rf & Bgtel s¥chags SFa2plessetleehmteinegtencmigkel,

stainl ess steelo et N khieaifte, ' bRMTe it WAL, SAGhIn1202 {RL AhAE] NG
and supporting tie under suifale of the above absorbing nenber I's fornmed
at the periphmgidds thedom swdhaes arethaneobrotheal iké2] A qdnstaltidty ng

the holding tray 12.. A c ni ion hole 121b 25.is fornmed in the bottom
w1221 OBnstSE S BT GRAT g SFFa)aTad TR FIS SRBROESr FASBOMA S Lo
the Conﬂunlcalﬁﬁéli&@féuﬁﬁﬁﬁbeEWEHeI@naéﬁ é@ff&@é'aﬁ@Zféﬁméal1#?tm€ t he
base table 36. A check valve 123 is installed in the conmuni cation hol e

121b as shown 3kEIFRANG MEMREr chbek Tht VaCEPaINRes Jolkviakaifammad viten t he
t“:gf‘;' ‘ég P;els g%iré’ %rﬁé‘ecd}%éﬁé’r?dirpée@‘i'h%i%ﬁ%'%ﬁr cREBsSifiEo An il dpse
workpiece on the support face lla is divided.

15 As shown in Fig. 2, the holding tray 12 constituting
the detachable table 10 consists of a rectangular
parallelepiped bottom wall 121 and a frame-like side wall
122 projecting upward from the periphery of the bottom wall
121, and is open at the top. The holding tray 12 is made of

20 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 surface of the bottom wall 121
constituting the holding tray 12. A communication hole 121b

25 is formed in the bottom wall 121 constituting the holding
tray 12 at a position corresponding to the communication hole
362b formed in the top wall 362 constituting the base table
36. Acheckvalve 123 is installed in the communication hole
121b as shown in Fig. 4. This check valve 123 allows

30 circulation when the negative pressure of the negative
pressure chamber 360 side of the base table 36 is larger but
cuts off circulation when the negative pressure in the
holding tray 12 is larger. That is, the check valve 123

allows the inflow of negative pressure into the holding tray



cuts off circulation when the negative pressure in the holding tray 12 is
larger. That is, the check valve 123 allows the inflow of neg@JANYABRYR881r e
into the holding tray 9 JANUARY 2007 8 12,but cuts off an outfl ow of
negative pressure fromthe holding tray 15. For the check valve 123, an
operating rod 124 for releasing the function of the check valve 123 is
installed in thz bottoutsabfflan cvhsilowubfngeyheinel gragsbrer Ayom2thas

shown in Fig. 3 and Fig. 4, the_lo portion of above absorbin nmber
1S Hiteq iBo oG 21T B PIEPECHaEFF QP ed Sesh BRATALHNE Tm ¢ he
top open side.124nrbhi pelbdting shat euntbeonepEphpeaknpekt yanvef 1bBejynder
surface of the absorbing nmenber 11 is placed on the franme-like 10 support

shel f 121a forhegtahledeinothenbobFemivaltohdt i cemshitutieg Horelilding 12.

Therefore, Las bn Ei Q. a .SuGt:i on 120 is. f t he
t op surfacé of§$ﬁm%%ttc?‘msg svl?/adqwn f%’l%talﬁd t%é%gggé'séff{éﬁ:% jc')é‘g%ﬁeg)%%\%r i ng
menber 11. Asoft tRsuabovéhabpbtbihytyembesurli be hoteed! i fios neslldind5 the

absorbi ng nenber 11 are comuni cated with the suction chanber 120., The
det achabl e t abFE21 03 2coPRET1tiEbad &8 described aherrel ronfb ek Rk FPERS 489 such

as a CSP substygten pl aces Oy NSHPRSS pekaGheliad Yaiehohsokhent mau f ace

of the absorbi ng nenber 11 and 1's the top surface w | |
becone the plserfigcswi bhbe adfsare ngpmembablld 8% pdscsloom the i gue-4l ikdhen

s of 1 nddncetBPREE shkr 715 St of R kBRE onra D 10d Somt EPGE 18 Whnen
the negative prrssvIQiGRtEaY 125, CirhedelfofeQtasROwh 15 Fqgntzr pbl@gt Don

comuni cate the passage 340a formed in the rotary shaft 340 with the
suction sour ceChamberik2fois SRaMed REGHERRethe RSt {@ce 6F the heeem

Fhrace s hofal? S04 Sho bbbl an e feusghebl bt gthecd
wal | 361 of thesbaseetsabte 8be pheratjayi o€ suction holes 11b formed in
15 the absorbing member 11 are communicated with the suction
chamber 120.

The detachable table 10 constituted as described above,
the workpiece 100 such as a CSP substrate places on the support
face 1lla which is the top surface of the absorbing member

20 11 and is placed on the top surface which will become the
placing surface of the base table 36 as shown in Fig. 4. When
the detachable table 10 supporting the workpiece 100 on the
support face lla of the absorbing member 11 is thus placed
on the base table 36 and when the negative pressure control

25 circuit (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

30 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



pressure chanmber 360 and the suction hole 362a fornmed in the top wall 362
of the base table 36 to suction-hold the holding tray 12 on t[gANYARY1289B1 e
36. Meanwhil e, when the negative pressureqchanber 360 of the base table 36
i's conmuni cated 9 JANUARY 2007 9 to the suction source as described above,
negative pressure acts on the under surface of the workpi ece 100 through
the comuni cato Mher]ebet36ﬁbs¢>0ruechs rdl etstoer ithaal \a&:blve%ﬁegétihe pi=sssutebl e
36, the check v | ve 1 |.led_inn the 5 conmu catlon le 121b fqrmed in
the bottom wal3® ifrb :}i%émdra‘?& &luﬁgatcreaﬁfl*i’% t?‘f8r B&FFSnl @ﬁa%’é‘?u bl?ot d the
suction hol es cdhun ¥dteton Méhe 3BT bbAfedEMethd 1tbpP vsal_pilm het d-Hde

wor kpi ece 100 on the absorbing nenber 11. Returning to Fi 1, the above
first sliding basektaple 136 stheovheel wrlvealdai instaglededngtbeves 321 and

gﬁrlf ;gebgnéf ;t‘%)%ﬁ?ﬁ éggl% e raﬁo%gg%o%éggﬁ{?oesbé%parg’f&][ cﬁtlz)ggaﬁ[yot her

in the directijpsldhoyerhy Ihe therovetyion chambetrop? 8 ahidacise stbe ibhusoles
constituted first slldlng bl ock 32 15 constituted. as descriped above can be

moved in the diFRctPBREd shVByARFRI IR WISEREBNYL t He FF1R-RRlddiERi | s
31 and 31 by %ﬂ%;[‘élcé hPO@%HthQré’Bgéﬁbi’fﬁé fBflodg1150 the pair of guide

rails 31 and 31 e workpiece holding means 3 in the illustrated
enbodi ment has a fi rRetumvimg teednyg .31, fblne rﬁhpwg Rigrstthelfidisyg blodkri bl ock

32 al ong e pair_o s 31 _ apd 3 the direction s by the
orrow . He FH e St edie Bhre e ST A 00, AR I T nged
between the abpvee@aio the ghowe pliaa_lﬂ 6f Fuialwlradilisns pama B elord @hkhasdegui de

rails and a drive source such, as pul se notor 372 for 25 rotationally
driving the neferfkeesncod BT Oénéuéﬁﬂ r@ﬁl]tshézzr@m@ Xk éarred BWlial]sel

oL 300 “UBRCSISEbA DAl 0L riCh Bkt B9, e aboeg ik e
above pul se m:oprs@ﬁ’ﬂad:ehr olfie atlepearbnsditoered hitrsts smidm@vbﬂod]h@mal e
15 constituted as described above can be moved in the direction
shown by the arrow X along the pair of guide rails 31 and
31 by fitting the guided grooves 321 and 321 to the pair of
guide rails 31 and 31. The workpiece holding means 3 in the
illustrated embodiment has a first moving means 37 for moving
20 the first sliding block 32 along the pair of guide rails 31
and 31 inthe direction shown by the arrowX. The firstmoving
means 37 comprises a male screw rod 371 arranged between the
above pair of guide rails 31 and 31 in parallel to these guide
rails and a drive source such as a pulse motor 372 for
25 rotationally driving the male screw rod 371. One end of the
male screw rod 371 is rotatably supported to a bearing block
373 fixed on the above 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 not shown. The male
30 screw rod 371 is screwed into an internally threaded screw
through hole formed in a female screw block (not shown)
projecting from the under surface of the center portion of
the first sliding block 32. Therefore, by turning the male

screw rod 371 in a normal direction or reverse direction by



30 screwrod 371 is screwed into an internally threaded screw through hole
fornmed in a femal e screw bl ock (not shown) projecting from th& JANYARY 2007
surface of the center portion of the fir sliding block 32. Therefore, by
turning the male screwrod 371 in a normdl direction or reverse direction
by 9 JANUARY 2007 10 the pulse notor 372, the first sliding block 32 is
noved al ong tthhequilde matbs T2 ante3first shéddnydsl o 32hdsvmolrgdt dioreg r ow

X within a plane perpendicuylar_to direction of .a water _jet spurted from
Che nozzl o, "vihFBR SIS BEIdEeEh T HiatBrihe AgF Rk Bparagn ab LRETATTAR uni ¢
5, that is, w!ichdmthbﬁ_afpxalz@rﬁ@&dpéﬁ@i@naﬂmoawéed&@@e@doﬁl bei ot eck 33
Is provided with a pair of guided grooves 331 and 331 to be fitted to a

pair of gui dejesispuBbed fpmIhe ppaedeonwh heh twipl s bpef descoibefel attermbove
fi i di 3 f > d b N h
"t oo Bhooh g0 beovadRcenn gees2a? s B8 TS

di rection own— by e arro the'pai gui de
322 to the gui Hedigonesdsplddé.and 331. The workpi ece holding neans 3 in the

illustrated enbodi nent has a second noving neans 38 for noving the second
15 sliding bl ock 33 BN®dPPrhe $FPndfsHidng bdiqek 3221ignBray¥2ded, $ited on

the first sli dh‘%grbbgclﬁu§aehngﬁrggv@y§§t.li Qﬂdsg@i\ngog%?t Per 8L oy Ya %;%ng;] t he

second novi ng ans 387conprises a nale screwro arranged bet
above pair of gfii deidaitasill32Z2 arnd3322i fiopaedl drltlie tidpesardacdeofailhes and

a drive squrce 20 such _as a l.se to 2 for.rotationally drivi t he
male scr roagggf. %ﬁﬁ%eﬁaEgﬂ'nﬁhg?ﬁﬁﬁ(eg?zc?gmﬁp%du% ﬁriiu’F%?%?a?)lF “an
supported to apBepabiB8 Rhoeke383rbrxednoBhbe boPrRErhacéw of by heieboy,

first sliding block 32 and the other end thereot is transm ssion-coupled to
t he out put shatheobaiKeCibeyadesrgillse3ddt aRd3822t hpotlih GUL@eddIFreRNeRs

D ™o ¥l U I B goRRt IR LRSI LRSS L e Ll

proj ecting froembbdimedérhasief aeeond nidve eemeans @A foormafing the second
15 sliding block 33 along the pair of guide rails 322 and 322
provided on the first sliding block 32 in the direction shown

by the arrow Y. The second moving means 38 comprises a male
screw rod 381 arranged between the above pair of guide rails

322 and 322 in parallel to these guide rails and a drive source

20 such as a pulse motor 382 for rotationally 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 the above

25 pulse motor 382 through a speed reducer that is not shown.
The male screw rod 381 is screwed into an internally threaded
screw through hole formed in a female screw block (not shown)
projecting from the under surface of the center portion of

the second sliding block 33. Therefore, by turning the male

30 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 that is perpendicular to the direction

shown by the arrow X.



the second sliding block 33. Therefore, by turning the male 30 screw rod 381
‘in a normal direction or reverse direction by the pul se nptord88UARY,007
second sliding block 33 is noved along t 1gwde rails 322 and 322 in the

i ndexi ng direction shown by the arrow Y that is perpendicular to the
direction shown by the arrow X. 9 JANUARY 2007 11 Bell ows neans 391 and
392 are provi ded on bBelhowsdesans n3?heamt 32 iaore plrowided bhebathomidésf t he

above support 5 to, cover. the co I tuent er | udi ng_t he, base
Fonl e Se o b P ATre PR o nt 6 e, dtine T G kP ARV 5o ERRBET g
end portions ofaphe Peldowsveranse IdhsAduzhd ﬁéﬁbei@%@ﬂdd’ﬂ%t@;@ﬁ&@éd to
the support table 35. Both end portions of the bell ows neans 391 and 392

are attached tbablre f aaBFtéREtIAD he3ugaknAeCe IRy dimdameanss-therewith nage
gutter nea 393 r n t [ e a surrounds
t he above &grké Eg%hglgna 5899§gn§_ #ﬂgh%ﬁ%%%ﬁﬁa éﬁg%% ?pur d 992 g

nmeans '’ng”Gni

supporting rTEChaspé&twengs aataahltedofcogtumdee sh@lpb&tm;amé 4%5. arBaﬂgednd
parallel to each other aon the stationary base 2 in the indexing direction
shown by the aPP&ERA9RENATa tﬁﬁv&ﬁlléoé’ﬁpﬁ‘ﬁﬁf‘sbé@é apdnddat 8918t bAChAE BRi de

rails 41 and 41]:hlen1ﬁH€P énﬁaﬁé‘fisti‘ﬁja'atnc?%3ﬂr%‘fea' Rrhfe-g @C&i»QEné?QW” by

the arrow Y. This novab support base 42 conprises a nnva%Fe suppor
portion 421 nguabky mespaséﬁo‘nhahel@mnean%d omMihengtatiendry heast2ng

portion 4 atta hed to t n& vah Le su rt .portio d421 The 2Q nounti ng
bortion 422 | saBflobtEEa REn HepAPP S CHaIRAcrs MO1diD5, MSRESIF0n  hat ar e

arranged par al | el tOTﬁéCéb&ié]%t@&dje’@étp@&d:JJn@ thet EudritdmhShevnakyshhe
arrow z on one side face, The water jet sp urtln%ﬁunlt sup ortln% mechani sm

4 in the illuéthased PabbdPheditRsraithidld ansy gaﬁfﬁaﬁgealspﬁéa AB%i g 25
e ruall e, SuPASH NS ciP SN0 byl SNt Sdersbly Andgdlca the
conpri ses a nakbowar by tbed d8tow Y and a movable support base 42 mounted
15 on the guide rails 41 and 41 in such a manner that it can
move in the direction shown by the arrow Y. This movable
support base 42 comprises a movable support portion 421
movably disposed on the guide rails 41 and 41 and a mounting
portion 422 attached to the movable support portion 421. The
20 mounting portion 422 is provided with a pair of guide rails
422a and 422a that are arranged parallel to each other and
extend in the direction shown by the arrow Z on one side face.
The water jet spurting unit supporting mechanism 4 in the
illustrated embodiment has a third moving means 43 for moving
25 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 guide rails 41 and 41 and in
parallel to these guide rails and a drive source such as a
30 pulse motor 432 for rotationally driving the male screw rod
431. One end of themale 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



arranged between the pair of guide rails 41 and 41 and in parallel to these
guide rails and a drive source such as a 30 pul se notor 432 for® JANURRYOHAV| v
driving the nale screwrod 431. One end qf the male screw rod 431 is
rotatably supported to a bearing bl ock (néi shown) fixed on the above
stationary base 2 and the other end thereof is transm ssion-coupled to the
out put shaft ofetiheeabtheat sl set rajtcom .432Zhemalglscrespred 3 U ANUARYeREQ7 12

reducer that is got shown. Thzlna#ﬁgscreglrod 43% is ?cre d. intg an
internal ly thr&848d®8crBuhBfe Yo Q2R S FERY) B SctB8W'BFotR ¢n £} Bwn)
projecting frogcibe BnEek %ﬂbﬁa_ﬁﬁowﬂ?] phej6€DLRE PRI PReOhindEE SRYEREE
support portion 421 5 constituting the novabl e support base 42. Accordingly,

by turning thefnhhe septfrr parE3eni afather ravabileesuppersr PPEVEPB 421

direction t . L0 or,t, ba - V,
al ong the g%idggpgﬁFgﬁzggén%hgiﬁ?%éﬁﬁ%qﬁl efﬁhgﬂﬁgi#2dti§§cgﬁ§ﬁga%gPtﬁg
arrow Y. 10 Theuwatiaty tjed maparddrey tod 833 imatdermdl dstreetedn canbedereat has

a unit holder 51 and . a water.  jet application_ neans 52 attached to the unit
hol der 51. TheddrPETABRCRY B E’%l%)d‘iﬂtdjéﬂ4\z§i2t'htélepg‘PF’anlegﬁPBEBrﬁr%%%%s 51a

and 5la to be 43l idafbved idisay thd BaiBAI Fa0lsOui dend @il Spt2Ra 8RGe427G 15
provi ded on the above nounting portion 422, and is supported in such a

manner that itddzechovs showhebdli tbet aonowh®wn by the arrow Z by fitting
the guide rails 422 nd 422a to. the ui ded_gropves a and 5la.. The water
et Spurtinfa unit 5 TR ¢REER, pBE: Faveh atoUREhen: toRBF SLLURLRALFHN movi ng
means 20 53 foembodifgntheasing turial dendet 8l omgd therapair jet gppUecadids
422a and 422a in the direction shown by the arrow Z. The fourth noving _

air

means 53 conpr M§885ad fredtd-achadvtoolhe il s ROMRCT adr anbe WeitwbeA dered
For rotati onal 15 SEoREr ot ners Rar ez oty BaRaua G aiiece M1 7. SRaTPhibe >
movi ng neans. sBydabiyi figttied tel ¢hecpewrr o @nddeshravidr i432a aodndR2a
15 provided on the above mounting portion 422, and is supported
in such a manner that it can move in the direction shown by
the arrow Z by fitting the guide rails 422a and 422a to the
guided grooves 5la and 5la. The water jet spurting unit 5
in the illustrated embodiment comprises a fourth moving means
20 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 and
a drive source such as a pulse motor 532 for rotationally
25 driving the male screw rod, like the first to third moving
means. By turning the male screw rod (not shown) in a normal
direction or reverse direction by the pulse motor 532, the
unit holder 51 and the water jet application means 52 are
moved along the guide rails 422a and 422a in the direction
30 shown by the arrow Z.
The above water jet application 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

horizontally direction. The nozzle 522 will be described



direction or reverse direction by the pulse notor 532, the wunit holder 51
and the water jet application neans 52 are noved al ong the guBRdaNUARN20d22a
and 422a in the direction 30 shown by thﬁ arrow Z. The above water jet
application nmeans 52 has a nozzle 522 at fhe end of a cylindrical casing
521 that is fixed to the above unit holder 51 and extends substantially in
a horizontal lwith resfexence he moizgl 5522 w Il be described 9 JANUARY 2007

13 with reference to Fig. 5. T nQzzl e 522 shown in Fig. 5 conprises, a
nozzl e body 522a, &Fh&ag‘gééé%gg% Sf%’t?r%&ni highe REFET S56d “ﬁggl%lli’&dﬂn
spurting hol e 5922¢ hayaadedisame ¢braed39nt £hd0Qo 521 ¥, > LOTEHY GRL €S
with the passage 522b-and is open to the under surface. e thus

constituted neguir THRY hd epb@licdbdvivnttha &i gmeices $ifin@ owad el 00 nint 0 didichon
passage 522d communicating .w.th.the_passag 22b jn the upper, .portiaon of
t he nozzlegbo&fm9§£&f%H%9§”§¥%gﬁﬁn8agﬁ?g? ?%??5Hﬁ¥ﬁ§oﬁpﬁﬁs§%dgﬁﬁffgefb
communi cat i ng sMrifadde massagasSadhstatiied nberDeds 28 6is PHdviedDivitthe

nozzl e body 522a. The processi ng water introductionhspassage 522d is
connected to ® PROCESHING WatEr 1BLPPAYCHEARSPESTRIC 34T ICOPRULSALiimed

hereinafter, and.fhfe 5LeaRiOs I eh LRL LOGNG! 0P PBRSAOENT2RS, | P EOeCt ed

to a 15 cleaning water suppfy neans 7 escri bed ereinafter.
A descri ption iXasHTskpientdan ny emiodr t et prdosssomepased g 520l y nmeans 6

and the cl eani ng water supply. s 7 wthr rence to Fig. 6._ 20 The
processi nbgwat V%&ﬁéggﬂbﬁﬁ?#ﬁﬁg%ﬁ cth‘?l?%e%n‘ge%?@ratt%nk 61,
a hi gh-pressur;%l\ﬁ@_tcg{ cgﬁr@{éitﬂé‘ﬁzlé'r%@y 62208, pﬁ@fée%%id&es\é@r@r walt@rage means

63 and a processing water deli verg/ means 64. The water tank 61 contains
freshwat er suckntaPdEPHpen RAESAIEY © podclsvapPanecthd e ghrDoCe? bRy Wa bRt er

generating ”easﬂfpp% in{%%rn%a%ewfltfgh%fffLﬁeed%fscribed hereinafter, and the

cleaning water introduction passage 522e is connected to a

15 cleaning water supply means 7 which will be described
hereinafter.

A description is subsequently given of the processing
water supply means 6 and the cleaning water supply means 7
with reference to Fig. 6.

20 The processing water supply means 6 shown in Fig. 6
comprises a water tank 61, a high-pressure water generating
means 62, a processing water storagemeans 63 and a processing
water delivery means 64. The water tank 61 contains
freshwater such as tapped water or pure water. The high-

25 pressure water generating means 62 increase the pressure of
water supplied from the water tank 61 to 300 to 500 MPa and
supplies it to the processing water delivery means 64.

The above processing water storage means 63 comprises
a processing water storage tank 631 and a pressuring means

30 632 for pressurizing processing water stored in the
processing water storage tank 631. The processing water
storage tank 631 contains processing water that is a mixture
of water and fine abrasive grains such as silica, garnet or

the 1ike. The pressuring means 632 comprises an air pump 633,



water supplied fromthe water tank 61 to 300 to 500 MPa and supplies it to
‘the processing water delivery means 64. The above processing wAtéNUSRY288e
means 63 conprises a proce53|ng wat er st? age tank 631 and a pressurlng
means 30 632 for pressurizing processing #ater stored in the processi ng
water storage tank 631. The processing water storage tank 631 contains

processi ng wat#£pridddures pdpe 8BUr for dfommireicAlichd ithe abiapumg @FRiwithsuch
as silica, garnet or the like. The gressurl ng nmeans 632 conprises an air
punp 633, 9 JANUARY 3p57odugtioprB_L r’f@ra}%lesﬁWd%ommHﬂPéa@h%@mW@ air

punp 633 W th Al &dd i AdtyDAE T Q- DOK U il 'E%dl | L dd'e %ﬁe‘&ec'xjonfa‘:gnte*%%cabove

processi ng watier storage tank 631, ahd an el ect'romagneti ¢ change€over val ve
635 di sposed ichamgeqresstakvei PS5 63Bispesdheimbove presasse pipmtEdd del i very

means 64 has a firs cessi wat.er deliv Ly ;oeans 64a con
processi ngg1 wat er 5”%@8?"%&@%9@’?&’1%‘”?’ @t 9 &é’tngtIE%la’é%‘gg%%ﬂ 1Fe
first processighyed€ingleldtear He'I&@@%gGﬁéaﬁQWd 29 8 déddid deizdamgb4la
and a first pi'ston 644a that is slidably 10 arranged in the first cylinder

641a and partiwaless deRdviexy Beangfé4thénfihe dldpptrasedeambod Hient. f iThe

chanber 642a r
del i very neaﬁgij%?% (S:Igorrprl Sg&aa secoégfjé\)flgpﬁd@ 4%é%a§§ﬁ§§ggg%¥1%tf§‘lrsstton
644b that is sdyDbdder a4bagandia fhessesisttbryddsdlethdHed Lbs 151 BdabPpartitions

the inside of the second cylinder 641b into a first chanmber 642b and a
second chafberaBuapdeh 1d; B fddht frlipeeti&dd a dnd Rty tdPShER e AiSd&lSf t he

cylinder into gr {{}?]é St i CRAERAN ) §438CQRLCRAFDEEL ] EnPhiBEE Q24 Nind I St
pi ston 644a and the second pi ston 644b. That is, the piston or 20 di agram

for partitioniseceome ¢hikr cﬁ‘43c<’:h-e Fhei aeeend r@m¢¢%€:llﬁg mtmaieﬂewemyd t he
seoond charbety LURe BTy, £odBHLLLAM ISOREE: WG RELLELONS de o) e
moved by the @igssthigs iof stheldydtyh aghramigedsin the second cyllnder 641b

15 and partitions the inside of the second cylinder 641b into
a first chamber 642b and a second chamber 643b. A diaphragm
may be used to partition the inside of the cylinder into a
first chamber and a second chamber in placeof the first piston
644a and the second piston 644b. That is, the piston or

20 diagram for partitioning the inside of the cylinder into the
first chamber and the second chamber functions as a partition
member which partitions the inside of the cylinder into the
first chamber and the second chamber and can be moved by the
pressures of the both chambers.

25 The first chambers 642a and 642b of the first cylinder
64la and the second cylinder 641b constituting the first
processing water delivery means 64a and the second processing
water delivery means 64b are communicated with the above
high-pressure water generating means 62 via high-pressure

30 pipes 651la and 651b, respectively. The high-pressure pipes
651la and 651b are provided with electromagnetic changeover
valves 66la and 661b, respectively. The first chambers 642a
and 642b of the first cylinder 64la and the second cylinder

641b are communicated with a draining means 67. This



25 The first chanbers 642a and 642b of the first cylinder 641a and the
second cylinder 641b constituting the first processing water QdANVARY 2f8@4ns
64a and the second processing water deliésry means 64b are comruni cat ed

wi th the above high-pressure water generating neans 62 via high-pressure 30
pi pes 651a and 651b, respectively. The high-pressure pipes 651la and 651b

are provided vdidigl g imedBy et iconpidrgeovevacuamypampbdal angl H&MEtion
respectively. The first chanmbers 642a _and 642b of the first cxlinder 641la
and the second"@3P$ nder1NeRARCH Od 2QoRM fi’2Rt BOT GAmUD i h §hae@t vy .

This 9 JANUARY, &81976711§Qd£ﬁénffﬂs@%nt@7rsc@@%i SRS @42’69%%&&&% as a

suction neans? aln pipes 672a and 6/2b for comunicating t vacuum punp
671 to the firandchbaderenddret dodebidrdgeovespezlivesl §73aaandeb @b r onagneti c

changeover _val ves_673a.and 673b.5 installed jn the draj.n pipes §72a.and
672b, respactiVRF "?‘Zfeﬂugalrée %ad%%%e%%j;aarﬁf‘%éﬁ%’f I Efqgrljs"felé’y'l i nder
641a and the second whd sedehdbdiimsens bubutand 64 bk nSle fRFEERSAI MHHHAL er
delivery nmeans 64a and t he second proce55|ag% wat er delivery neans 64b are

communi cat ed vh4hat#Rd ablRR eSaTORd cekbinder vt By senshjbutang tle fimst
o0t on ) pese 57 AN SRChL . ETRESHLVEL Y B DLEBNGH 0 e 0523

and 652b are %rOV|de angeover vaﬁ

662b, respectiwetyr dékisecpndeahanbsh salbd Ieommin 643bedf wite thérasboey! i nder
641la and the second cylinder 641b are 15 conmmuni cated with the processing

wat er i nt A8duckFBrePRERAYR eSO IE FE DA VA e SHC AR BEPPF 32 i pes

653a and 653b, yp 4 GEREGLFIShdet IS el IS Yn PE HEScBPSR A sO03Pa ahg ¥Ry ded
wi th el ectromagneti c changeover vdlves 663a and 663b, = respectively. 20 A

descri ption i sasalimmyided yighereafranegnetdanchgngeaver valpesy 6pdartnd/. The
cl eani ng. vt of s SYPPIAL RIS L1310k dha EnafiBIRE! OF5% EndlSF4l B8 dlPe 71
first cylinder 64la and the second cylinder 641b are
15 communicated with the processing water introduction passage
522d of the above nozzle 522 via delivery pipes 653a and 653b,
respectively. The delivery pipes 653a and 653b are provided
with electromagnetic changeover valves 663a and 663b,
respectively.
20 A description is subsequently given of the cleaning
water supply means 7.

The cleaning water supply means 7 shown in Fig. 6
comprises a cleaning pipe 71 for communicating the above
high-pressure pipe 65la to the cleaning water introduction

25 passage 522e of the nozzle 522 and an electromagnetic
changeover valve 72 provided in the cleaning pipe 71. When
the electromagnetic changeover valve 72 is turned on,
high-pressure water generated by the high-pressure water
generating means 62 is introduced into the nozzle 522 through

30 the cleaning pipe 71.

The processing water supply means 6 and the cleaning
water supply means 7 shown in Fig. 6 are constituted as

described above, and their functions will be described

hereinbelow.



hi gh- pressure pi pe 651a to the cleaning water introduction 25 passage 522e
of the nozzle 522 and an el ectromagnetic changeover valve 72 FrANUARY 3087
the cleaning pipe 71. Wien the electronagggtic changeover valve 72 is
turned on, high-pressure water generated by the high-pressure water
generating neans 62 is introduced into the nozzle 522 through 30 the
cl eani ng pi pe 71. Thetprloeestsintgofathe opepiyioras theapdotbesthear tner
wat er supply neans.7 shomméinggégr are constituted as described above,
'd

and their funcFPBREY NS PHGSMLRHYRSRT USRS 858595 9% At

the start of thReOPgEALMOPuRd ENE PMPCASS NG Wi 63SURPLYalE2RStE] 4ME
hi gh- pressure water generating neans 62, the vacuum punp 671 and the air

punp 633 are asliveRedlarframagnafele chengeegrevhivenaiedvanedapiésasre
Lurned of f o SpgiRlSy! BiE9% O 28 AELIVALE the HIEsl MLOSRRN IRl

del i very means a from tHé state shown In

changeover val del6vdayomethe @nai firog mhansta®é ishowwur Aadreg.aeqd 8hso the
el ectromagneti c_changeover valve 662a is turned _on. As a result,
hi gh- pressure RAEEFTPRAgRELLIE FhRIRFICCRBRFIEAL BuSd 361 Of Hd & AFadndDimRANS 641a

i's sucked by BI?ejhé’%ﬁ'f‘ﬂ%mln@7&lé$'%@Qlé?@r%é%ﬂe@i@%h@%%{%r@q_ Hﬁ%

el ectromagneti ¢ changeover valve 673a and al so processing in
processi ng wat é62st bs agernedlors31 Assai neswlitic diigh+predsheresaaded tharier

643a of the first cylinder 6 15_through the i.ntrpoduction.pi pe 65 and
the el ectr %gﬁéff% Cbﬁgﬁﬁﬁoéé?av%v %%fstto W‘fﬁﬁ\é#&at Prg %l?lé?gg?%ton
644a in Fig. ﬁheW(}a&uhheFﬁhlpS%ﬂli shedughd @ hieS graved plipead 7¢APERd PRSI ti ON

shown by a two-dot chain [ine in Fig. 6, the above electromagnetic .
changeover val ¢e6138MaqASERE ghaBpeeVesnHgA¥Ei £678RaABB0FLFOVRIRESHR ar e

turned of f. Thenee thg BlLELLABRATRL CaChANGRONEL, YahY HFIR Lt olhfiesh O

and also the electromagne angeover val ve la I's turned on.
into the second chamber 643a of the first cylinder 641la

15 through the introduction pipe 652a and the electromagnetic
changeover valve 662a to move upward the first piston 644a
in Fig. 6. When the first piston 644a is moved to an upper
position shown by a two-dot chain line in Fig. 6, the above
electromagnetic changeover valve 673a and the

20 electromagnetic changeover valve 662a are turned off. Then,
the electromagnetic changeover valve 663a is turned on and
also the electromagnetic changeover valve 66la is turned on.
Thereby, high-pressure water generated by the high-pressure
water generating means 62 is introduced into the first

25 chamber 642a of the first cylinder 64la through the
high-pressure pipe 65la and the electromagnetic changeover
valve 66la to press the first piston 644a so as to move it
downward in Fig. 6. As a result, processing water in the
second chamber 643a of the first cylinder 641la is introduced

30 into the nozzle 522 through the delivery pipe 653a and the
electromagnetic changeover valve 663a and spurted as a water
jet from the spurting hole 522c. When the first piston 644a
of the first cylinder 64la reaches a lower position shown

by a solid line in Fig. 6, the electromagnetic changeover



Ther eby, high-pressure water generated by the high-pressure water
‘generating neans 62 is introduced into the first 25 chanber 6423dANDARM&007
first cylinder 64l1la through the high-pressure pipe 651la and the

el ectromagnetic changeover valve 66la to lpfess the first piston 644a so as
to move it downward in Fig. 6. As a result, processing water in the second

chamber 643a ofaihe E61atigytipHen 6422ahd hPLLodHeed) 80t BhaghbeiR0Z2] € 522
t hrough the delivery pipe 653a and the electromagnetic changéover val ve

663a and spurtebangeaventealve d63a o tthvenssuotfifngohoebusn2to Mierstate fir st
pi ston 644a O%hé@ﬁ Ehrﬁi cylinder 64la reaches a |ower position shown by a
solid line in FIg. 6, egéleétronagnetic changeover 9 JANUARY 2007 17

val ve 66la is turneds dfdsanibtdsd ideudseciucpragngtiven 6hangedmirataiore 663a
is turned off to return to the state shown in Fig. 6. A description is

subsequent 15 gP¥ehhef SeRRNEPREAELERING WAteKedgbiBABY pRE.BEsPHAD- wat er
del i 64b. 1R: Fi g .06 t
ellvery means THE s%ta%teesﬁ&ﬁ?ﬂ"’lél' %lgl. ¢ ifal &&é%?dtgrré’ge%ﬁﬁggfﬁg{&b%

pi ston 644b constituting the secon rocessi ng wat er Ivery

novi ng to an ufpéb quossittiitort ishpwhelse@sbprdckspéngwhtqy dedsveny mvetrey

bei ng introducgg into.the_second chanber.%o 643b of the secqﬁg g%%;nde
641b. When the®&PBPYLREghR: 7R UBREHhgRBTLFL0R) SRO¥BIY i § ¢ t he

el ectronmagnet i gro6838989VRAt ¥Rl 81RE1nt Solitic 88U RFL 106N dddSnStcdidber
hi gh- pressure water genéerated by theé hlggégressure wat er generating neans

62 is intrddduced3bmb theeserpad enbihéer 6Pk 115 Whent hbe seketar gadneiekc 641b
h h the high: ' '
ol ve%boin’t o SHRBRESTHESLRLPE o@D LRlARR SheCLACIRONILG SRIARRAT |

val ve 661b to presg b"so as to rnove

a result, procrasgegveatealve thebsesondrabanbear f64mbthist seategcond

cylinder 641b is introduced into the nozzlg 522 2 thagugh the delivery pipe
| -

0t
653b and the elé8RrBREHRABFECWAERANGEBGERATGDI b8 EBSpNA pEPfREC ¥t hat er

jet fromthe generatingmeans 62 is introduced into the first chamber 642b
15 of the second cylinder 641b through the high-pressure pipe
651b and the electromagnetic changeover valve 661b to press
the piston 644b so as to move it downward in Fig. 6. As a
result, processing water in the second chamber 643b of the
second cylinder 641b is introduced into the nozzle 522
20 through the delivery pipe 653b and the electromagnetic
changeover valve 663b and spurted as a water jet from the
spurting hole 522c. When the second piston 644b of the second
cylinder 641b reaches a lower position shown by a two-dot
chain line in Fig. 6, the electromagnetic changeover valve
25 661b is turned off and also the electromagnetic changeover
valve 663b is turned off. Then, when the electromagnetic
changeover valve 673b is turned on and the electromagnetic
changeover valve 662b is turned on, high-pressure water in
the first chamber 642b of the second cylinder 641b is sucked
30 Dby the vacuum pump 671 through the drain pipe 672b and the
electromagnetic changeover valve 673b and processing water
in the processing water storage tank 631 is introduced into
the second chamber 643b of the second cylinder 641b through

the introduction pipe 652b and the electromagnetic



spurting hole 522c. Wen the second piston 644b of the second cylinder 641b
reaches a | ower position shown by a two-dot chain line in Fig9JaNUAR¥E 2007

el ectromagneti ¢ changeover valve 25 661b iis turned off and al so the

el ectromagneti ¢ changeover valve 663b i sBurned of f. Then, when the

el ectromagneti c changeover valve 673b is turned on and the el ectronmagnetic

changeover valies§§2bves vairied60B, tdinvePuphataet N Bistidh el i rwsig.
chanber 642b of the second cylinder 641b is sucked 30 by the vacuum punp 671

t hrough the dr&idngipeterphtankhe hetake ceheowhmihelig- changeover val ve 673b

and processing watery, i | . rage | s.1ntroduced
into the second chaBr%e‘{rbrtG{}%b@%f&?ﬁgé 2‘%(’:%%6%5/%%) er %éﬁ%i&%qgr%%auﬁg t he
i ntroducti on pdeki6oZP nexthd 6 achnattioadgaeind pRodABEARY wAer dif ickargeover

val ve 662b to nove upward. the piston 644b in Fig. 6 and return to the state
shown in FPg. ®CaR§ %‘Pi%{’f?ﬁ@g?ﬁ%yab%‘éc?ﬁé"t’gp‘f’%'&%%s?% Datsrurerti very

Teans S4a and 48 360081 PrOTRIROSPALELndoh YES2 STORAS MR Lepnatel v

processing water can be spurted continuously fromthe spurti e 522c of
t he nozzl e 52Whilitike thigsti psocpeedegsvatenatelriviaty weapsntdasacdiahend t he

second processin ter delivery neans.,64b for deliverin rocessing water
Lo the hozzl o S0 cPTRCEREIIE | BRCCT rAS 1ty Fredleple | 1R o (40 EtaiSr

642a and the sgeoddsehngbritef488 thethGzziess2gyaraden &ddeat sompathy the
same as that 1n the first chanber 642b and the second chanber 643b of the

second cylOnderreagwranth hetr f 17t drhambencet 3 Frddhg eanndchamber

t her ebet ween. r di £l %ﬁﬁ“ L.inR_t S 43a
and t he secondfgﬁgﬁgggggﬁgﬁﬂgggs ng?ﬁ%%fgglatﬁg P??%?ycﬁgﬁgg?&%%gg%gﬁ' t he
first chanber ftdAhe friespechambey.6dheamikdothe swaondichdmbambl3bodt the fir st

| i nder 641 dth d | .nd 41b and f the first pist
G4aa and the SEOTN G EL RBaE LALCE By a2 APTHoiL HSSANEE |

processi ng watgtcare tiesteskween. Accordingly, processing water in the
15 second chamber 643a and the second chamber 643b does not enter
the first chamber 642a and the first chamber 642b,
respectively. Therefore, wear of the walls of the first
cylinder 64la and the second cylinder 641b and wear of the
first piston 644a and the second piston 644b caused by
20 abrasive grains contained in processing water are reduced.
In the illustrated embodiment, the draining means 67
is provided with the vacuum pump 671 as a suction means and
the pressuring means 632 for pressurizing processing water
contained in the processing water storage tank 631 is
25 provided. Either one of the vacuum pump 671 and the
pressuring means 632 may suffice. For example, when the
vacuum pump 671 is equipped and not the pressuring means 632,
the processing water storage tank 631 is made open to the
air. In this case, the electromagnetic changeover valves
30 662a and 662b provided in the introduction pipes 652a and
652b for communicating the processing water storage tank 631
to the second chamber 643a of the first cylinder 64la and
to the second chamber 643b of the second cylinder 641b may

be a check valve which allows circulation from the processing



In the illustrated enbodi ment, the draining neans 67 1is provided with the
vacuum punp 671 as a suction nmeans and the pressuring means 633ANYARY 2007
pressuri zing processing water contained in the processing water storage
tank 631 is 25 provided. Either one of thelr}’vacuum punp 671 and the
pressuring nmeans 632 may suffice. For exanple, when the vacuum punp 671 is

equi pped and Raitdh ety LsFeldditk BBANS1882:0 e fRreEeel NgdvRt 641 StidRge
tank 631 is nade open to the air. In this case, the electromagnetic

changeover valafs tootbemecans 632Rnges 6 4k siide: ard w08t Etdisrr Wiatder652a

and 652b for n?ﬂéﬂ j hg: in n o0 the
second chanber  643a o%h%g}:%rg%i%gﬁgﬁgér%ﬁaﬁﬁﬂ%qﬁéﬁs&hﬁé tc Yarmber
643b of the segmorxkwyingderartdib2niy proeidedhend noal vkhe Waicttumaplinps71,
circulation fromthe processing 9. JANUARY 2007_ 19 water storage tank 631
side to the fitRg vagy; fm.frd &1 ARG §RF EhECSEOBAGNEVLF IPMPLS| de

and cuts of f cjiosdatéPha ARAt BL3VPPRSLAE @A EethQles Ogidend herathand  when
the pressuring nmeans 632 is provided and not the vacuum punp 671, 5 the

vacuum punp 6madé depenr bt the alizetromagneti ¢ changeover valves 673a and

673b in the drain pi 672a and 672 he air. A .
desoripti on 15 SubSAOTS B eh 67 SRS BT ATYoLVER ©heohf TR g or

supply means ToRitHe cafedrEinee wad el guppl) Mean® 1 bt abevbace ther MAL er
jet operation by the processing water supply neans 6 is conpleted as
descri bed10abo%e, all the above el ectromagnetic changeover val ves are

t d off. Wh th I i I .Ss ,
urned o en, Lhepel e6s T oRBOBCHhS: 6NBNISPYEL, VALY Sod2risi I byried on

hi gh- pressure wat er generated press generating nmeans
62 is introducerbces®inpgewaterasupglyaneans nf r sl ummphe ped segelesR2eibafd t he

nozzle 522 thigugh LPy lsanlng, PRSIl oAdnLhe CLASHEONBENSL fueg NGO Ver

turned off. When the electromagnetic changeover valve 72 is

15 turned on, high-pressure water generated by the high-
pressure water generating means 62 is introduced into the
cleaning water introduction passage 522e of the nozzle 522
through the cleaning pipe 71 and the electromagnetic
changeover valve 72. As a result, processing water

20 containing abrasive grains, which remains in the passage 522b
of the nozzle 522 at the end of the above water jet operation
is discharged from the injection hole 522c together with
high-pressure water and pushed back toward the delivery pipes
653a and 653b sides by the pressure of the high-pressure water.

25 It is desired that the electromagnetic changeover valves 663a
and 663b be turned on at the time when high-pressure water
is introduced into the nozzle 522, whereby most of the
processing water containing abrasive grains remaining in the
passage 522b of the nozzle 522 can be returned to the first

30 cylinder 64la and the second cylinder 641b sides. When the
introduction of high-pressure water into the nozzle is
stopped, the electromagnetic changeover valves 663a and 663b
are turned off. Consequently, as only freshwater remains in

the nozzle 322, abrasive grains contained in processing water



20 contai ni ng abrasive grains, which remains in the passage 522b of the
‘nozzle 522 at the end of the above water jet operation is di sBHaANJ&RYRPYm
the injection hole 522c together with hi gh-pressure wat er and pushed back
toward the delivery pipes 653a and 653b Pdes by the pressure of the

hi gh-pressure water. 25 it is desired that the el ectromagneti c changeover

val ves 663a gnd16Rsb H@Fkébﬂgdtﬁlﬂe@faﬁ@ezillilnﬁot\'flﬂfbéﬂ fhHe RESUITRy WBler s
i ntroduced into the nozzle 522, whereby nbst of the processing water

cont ai ni ng abbagicveveR difnshe epgratien of the vatRs 468 Brgeyiinhmagbinke 522
can be returngd tq the fir %tus%%fn%zéd ndey, H41la and the second cylinder 641b
T oduct ion o

si des. Wen the n i gh-pressure water into the nozzle is

st opped, the el ectrThegoéeaninkangeevesupply ase&bSay and the3hllaserahtueded
of f. Consequently, ,as onl.y freshwater remains in the nozzle 322, abrasive

grains com ai FEPANTT e 480G st P LGN TRRBARYE 2067 S 2 IR 2 st byethe
preci pi tated Q%hwﬂﬂes%réjhﬁ‘ﬁﬁrt&@n@ﬁ&'ﬁi%@ﬂlelﬁﬂ!s%%(%_%3:%_ eM&Md Az 11622,

operation of the water jet processing machine 1is kept in a suspended state.
The cl eani ng Aacethesuppegnipgnsatier suppdyinearst fatretnt Sodumioty réraning

i d hi gh- d. by the. . high- .
generati ng medtEegoL R S NASHE S 1P ZaY DERRT IS FERRF AL ie er LS ABFFy
means for int Q@i Agwakeansagplyapaipi RéH dikisp NPZEd 1% ITRY Wt o AYyded

separately. In this case, a water supply punp for supplying cleaning water
may 10 delfvedediisghi §damiad aRt@prds3upEesfurgodf abewt 110 tgpd 0 MRAt ur ni ng

to Fig. 1, an imgi ?ﬁ%ﬁg t'l%gBtBSF‘ﬂB‘.mi ?darJI 3%“5‘?}3‘3# ﬁlgahse@disoa{o&fggc_féqgfﬁ?tshe

casing 521 constitu e "above “water i cat1 on means
i magi ng neans the froobrestd partdohy fat he cassiogps2 bicoSh icareng floe abowgi ng

streets 15 or the lik forrﬁﬁj i.n the work%'ece ﬁg%h.as a CSP substrate and
sendi ng the oftediSted§ TR P R0l TREENITAFAI PEARGt BshSwn. The

water jet proeeyytid bt ndckbecobeUst tabeshmera for imaging streets
15 or the like formed in the workpiece such as a CSP substrate
and sending the obtained image signal to a control means that
is not shown.
The water jet processing machine in the illustrated
embodiment is constituted as described above. Its cutting
20 operation will be described hereinunder with reference to
mainly Fig. 1.
In the state of the base table 36 constituting the
workpiece holding means 3 being brought to a position shown
in Fig. 1, the holding tray 12 of the detachable table 10
25 1is suction-held on the base table 36 as described above and
the workpiece 100 is suction-held on the support surface 1lla
of the absorbing member 11. Then, the base table 36 and the
detachable table 10 are moved along the guide rails 31 and
31 by the operation of the first movingmeans 37 and positioned
30 right below the imaging means 8.
When the base table 36 and the detachable table 10 are
positioned right below the imaging means 8 as described above,
image processing such as pattern matching or the like, for

aligning streets formed in the workpiece 100 held on the



enbodi nent is constituted as described above. Its cutting 20 operation wl]l
be described hereinunder with reference to mainly Fig. 1. | n PHANYARY @0
the base table 36 constituting the workpiece holding neans 3 bei ng brought
to a position shown in Fig. 1, the holdiﬁ@-tray 12 of the detachable table
10 25 is suction-held on the base table 36 as descri bed above and the

wor kpi ece 100 g&tg8Rhbo8- PEbUeONOt RELRUPRE hosdibaser1da AL {AeeabgaLbi ng
menber 11. Then, the base table 36 and the detachable table 10 are noved

al ong the gui depeEFiBg3UNahdS BArbypehbinpes avaver ojet heldng sthestreetreans

36 and Lho det ReRAs e Taars Tonarn= 26 TR bREaTT iats. PO FUS, S@irdf reans

8 as descri bednebnyethat migenptoshssnng Bhie haisgprénersif neh€ hageorjéthe
i ke, for aligning,streets formed ip the workpiece 100 held on the 9
JANUARY 2067 SRUHELBEhBBFATLQBI &516PHFt RathéeHo2¥te 522 of the water jet

spurting unit 5 for gpUsEivig &1MAflerkChal! DG ISPt b §aLLLBkRUL bY

means of the imagi ng nmeans 8 and the contro nmeans that is not s The
al i gnnment of thakowat érthg base3 a8pie Borapdpbbetdearaditabrisabderi @dreutoveédt er

the alignnment has _beep carried out as scri be ve e base table 36
and t he detachgﬁlg ?EgFénio?£?8 Wb@ﬁa 258 BOEa ?iﬁggana%gﬁeW@%Fﬁgjﬁﬁzzle
522 of the watgpuieingSPwit isdsUlbtabel§ 4108 alRdprakdskhagPhacessingp @t er
supply 10 neans 6 is Operated, as described above, to spurt high- pressure

processi nd Onvat®eans & watererateflyoaft HesspibpigabRvre 5228PBrtt héghozzl e
522 al ong the e I bed in_th r KplL € I n
the cutting aré%éggﬁrguﬁf§%§gagﬁﬁp?§§§£lgg %F@%ggfhiegtfge .%%%rlégﬁéﬁks
cutting 15 opehaleoBh22thefwaher npetzlpef@lr aleagt hhewstkpetcdet8Btaddasaft er
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cut the workpiece 100 along the street. During this cutting
15 operation, the water jet penetrates the workpiece 100 and
after cutting, is received by the absorbing member 11 of the
detachable table 10 to reduce its power. Since the absorbing
member 11 is gradually damaged by the function of this water
jet and hence, it is exchanged with a new one after it is
20 used a predetermiﬁed number of times. Water whose power has
been reduced after cutting operation falls from the bellows
means 391 and 392 and flows into the frame-like drainage
gutter means 393.
After the workpiece 100 is cut along the predetermined
25 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 to further
carry out the above cutting operation. The base table 36 and
the detachable table 10 are moved in the indexing direction
30 by the second moving means 38 constituting the workpiece
holding means 3. This indexing operation may be carried out
by the third moving means 43 constituting the water jet
spurting unit supporting mechanism 4, but since this affects

the high-pressure water generating means 62, the base table



menber 11 is gradually damaged by the function of this water jet and hence,
it is exchanged with a new one after it is 20 used a predet er n? HANUARYBREG7 of
times. Water whose power has been reduced after cutting operation falls
fromthe bellows neans 391 and 392 and fl%Wws into the frame-like drai nage
gutter means 393. After the workpiece 100 is cut along the predeterm ned 25

street as descyé bigd padeaadiRe mbaed .t alvhén dhardtidieg dpeaahabheapaime 10

are noved by the interval between streets in the indexing direction shown
by the arrow YIR@eXipghePerahip} 8ute €AEragdveutufernglbpehat Fbheethe base

table 36 and Lheoet Aghabl entabley10oaLeCIDKRGNLA HIELLDIEK] Nondi fEELI On 30

by the second noving ans COﬂStItBtlng the wor kpi ece of ding neans
Thi s indexi ng oplelat 36nandythe datackabbet 10 byre heuthed datrodd nocoresnsry3

constituting the ter jet spurting unit.supporting nmechani sm 4, but since
this affects PWE HiGAKSHE SHEE i BPCRBRLPAIAT BBETERaBAIR Tl & o

JANUARY 2007 22488 hg Riv@icaliahl ¥18RYedhe YPLIetdexehliing ARSId R and the

h
i ndexing operation aré carried out for all the streets extending in the
above predet erad de @boyet poadethenpase dirgndei@e, amernehy tbheathtpieck are

s, o 900, |0 ML RERYE S5 1005121400 000 TR s

per pendi cul ar chopshe above predeterm ned direction, whereby the workpiece
100 held on the detachable table 10 is_ divided into individual _ch_iéos. 10
Wien the Wdrkpi ece 190eR Shehwerfprdraed ¢his thes Widigled éptpsindHeidual

det achabl e tabj:ﬁi%Q, h‘fﬂé“d%giatc*?)%bwﬁlﬁghfg%%ﬁgrlg@g 1HE RASG iRl ?oggatr\%e

returned to the position shown I n e conmunicati on en
t he det achabl ethabbasd Gakdrd 36har s utiumesbhoctharm s hierpre shownf in AAig.

Lesult, Uhe 1o SUELLon: 9 gl cPecdeL gEDabl o L athe 10, o e 05, 2 o
and the suction source are then cut off. As a result, the
15 suction-holding of the detachable table 10 on the base table
36 is canceled. On the other hand, since the check valve 123
is provided in the communication hole 121b formed in the
bottom wall 121 of the holding tray 12 constituting the
detachable table 10, even when a communication with the
20 suction source is cut off, the suction chamber 120 is kept
in a negative pressure state. As a result, the suction-
holding of the workpiece 100 on the detachable table 10 is
maintained. Although the workpiece 100 is divided into
individual chips at this point, as the plurality of suction
25 holes 11b are formed in the absorbing member 11 at positions
corresponding to the respective individual chips into which
the workpiece 100 has been divided on the support surface
lla, the suction-holding of the chips is maintained.
Therefore, the individual chips into which the workpiece 100
30 has been divided can be carried to a predetermined site while
they are suction-held on the detachable table 10. To take
off the chips which are carried in the state of being
suction-held on the detachable table 10, the check valve 123
is opened by pushing the operating rod 124 in the holding



is provided in the communi cation hole 121b formed in the bottomwall 121 of
the holding tray 12 constituting the detachable table 10, evefJANEARY 2007
conmmuni cation with the 20 suction source 5 cut off, the suction chanber 120
is kept in a negative pressure state. As result, the suction- hol ding of
t he wor kpi ece 100 on the detachable table 10 is rmaintained. Al though the
wor kpi ece 100 tmsayi V2 desl astioo makk vildealnehd@speésshie epithe @sctien
plurality of suction 25 holes JIb are formed in the absorbing nenber 11 at

posi tions corFRAMRAEI t 1FIHe TRsHRR (I ACTRRETIAURT SIFRER | ROTSPY ch  the
wor kpi ece 100 has-beefy diye deg-0fod Do PUPRYTd £ Sthd aCkips! @, the

suction-holding of the chips is maintained” Therefore, the individual chips
into which the wor kpiteare tie) B IS ek ropind tdierh co denplketreddgs o a
predeterrriflg)ed (iite icl‘e t hey are s ction-held on the detachable,.table 10.
To take off tFSCHHRS VIR arBPeart PR IS YReCEt SURPLY Bty /sifti on- hel d
on the detachahherdedd asléesthebeieBowatyd ntdddice ARGRLHr 8¥sPHE Ridt@ert he
operating rod 124 in the holding 9 JANUARY 2007 23 tray 12 so as to nmke

the inside pre3elfkated bk bigbnprrergausevatry ggogratangmeaisipsdgida ¢

pressure, ther | d t L O0= i f i PS. . the

processi ng opé?@%i%ﬁé?ggc%%%1e?%%sggégg%%gg ?%%%egb%égﬁa¥ﬁgﬂil%%%?%ﬁéaater
supply nmeans 7gr&in®pemstied msidesos nbedlabb? thoroungh atecephtrghngiedsur e
wat er generated by the high-pressure ter generating neans 62 into the
hozzl e 5230 | A237 G@L8 MSTBRETSR GHRIE TH Ty Htn B gb-DEPEPHE S SAGT T | n
the nozzle 522,146 opgdn the S T deh AP 8hd Q2 £ &H s aafh teaags her
wi th high-pressure water and also push it back toward the delivery pipes
653a and 653b byythecppeesere cobfhhghtPpeesere evakerr. Since the water jet

processing THCh e &, A RLERRRE: AV E MR G 85 IR,
t hat of invention is constituted as described above, and as the
15 pressure in the first chamber is nearly the same as that of
the second chamber in the cylinders and no difference in
pressure occurs therebetween during the operation of the
processing water delivery means for delivering processing
water to the nozzle, processing water in the second chamber
20 does not enter the first chamber. Therefore, the wear of the
wall of the cylinder and the partition member due to the

abrasive grains contained in processing water is reduced,

thereby making it possible to reduce the maintenance cost.



t he second chanmber in the cylinders and no difference in - pressure occurs

t herebetween during the operation of the processing water del iSWANYARYZ067
for delivering processing water to the nozzle, processing water in the
second chanmber 20 does not enter the fffst chanber. Therefore, the wear of
the wall of hge cxlinder and .the partition nenber due to the abrasive

grai ns cont ai ie@ti hSpFo8é8&tndSiater is reduced, thereby making it possible

to reduce the;mint gnance 6ot oY LANYARYL2007, 24, ML st §4CL QldBG it 1. A
wat er jet processing machine conprising a workpiece " hol di hg nmeans for

hol di ng a workpildtayg e oy A ol dspur &ivg kal avet era hetzle e sporkpirece
hel d by the workpjece. hol din nmeans, . and a cessin ter supply,.nmeans
for supplying® ‘ﬁgttés%?ﬁgt%?%? %%ﬁ?%}%?%d“%ﬁ %_%#’ v%legg‘éﬁ 1Y% ﬁ'gojwﬂ)‘znz e,
wherein the phegessi RAAWAL & r SAPPL Yn dTBRNS 08B HSOS mBanki GRIPrLgSIUIE at er
generating nmeans and a plurality of “processing water delivery neans for
del i vering prbtessFagnIweteert oonhelinorgl ebbyshivghgperessure Wee erod3lom t he

high-pressurewﬁgter generating nmeans; the plurality of processing water
del i very means E%ﬁBrises each a cylinder and a partition nenber which

partitions the insig¢geofptbeeceyhkhaderyaitat-o @u&a’ﬁn_s;zt GhairRer cqat sssecand
chanber and can be noved by the pressures of the both chanbers; each of the
first chamber81P5-BERAGHICatert &¥ t HenhBat hirghmgeass iied wat &l Ugedertat i Mg

ress anc, ! BB SRy e .y ecly huharaia Il g ussse
with a processtag wabertiss orragez neans; f ot gat-ptrie8gupcocesseng fabder tland is
comuni cated with the nozzle via respective delivery pipes; and
high-pressure water generating means;
the plurality of processing water delivery means
comprises each a cylinder and a partition member which
partitions the inside of the cylinder into a first chamber
and a second chamber and can be moved by the pressures of the
both chambers;
each of the first chambers i1s communicated with the
high-pressure water generating means and with a draining
means for properly discharging high-pressure water of the
first chamber; A
each of the second chambers is communicated with a
processing water storage means for storing processing water
and is communicated with the nozzle via respective delivery
pipes; and
the delivery pipes are provided with changeover valves,

respectively.

2. The water jet processing machine of claim 1, wherein
the draining means comprises a suction means for sucking
high-pressure water supplied into the first chamber of the

cylinder.

3. The water Jet processing machine of claim 1, wherein



the delivery pipes are provided with changeover val ves, respectively. 2.

The water jet processing machine of claim1, wherein the drai rfiAQNUARYRPO7
conprises a suction nmeans for sucking high-pressure water supplied into the
first chamber of the cylinder. 3. The?Water jet processing machine of claim
1, wherein 9 JANUARY 2007 25 the processing water stor age nmeans conPri ses a
pressuring neafsPf8FepPaBSuritticng S[}Pc?ca@ssi“%gapﬁatcéw}p‘ls S & pressuring

means for pressurizing processing water.





