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This invention relates to a cutting machi ne, such as a dicer for

a sem conduct or waf er. Description of the Prior Art 10

Japanese Unexam ned Patent Publicati on-Nds.~ 1999- ﬁﬁﬁﬁf and 1999- 74228
each disclose a dicer for cutting a seni conduct of ng cutting

l i nes arrangdﬂxﬂ&_ai_IheLinnﬂnhlpnttern i.e., for dicing the sem conduct or
wafer. 15 In the di gﬁﬁﬁﬁ&ﬁp bearing area, a waiting area, a

chucking area, a cu |ng area, and a cleaning area are pl aced. Cassette
supporting neans is disposed in the cassette bearing area, tenporally

supporting ns J4 S di 2p23 d in the waiting area, and cleaning neans is
20 disposedn&ﬁgﬁﬁegéfégﬁrha*gpgégnThe di cer also has a chuck tabl e

di sposed substantially horizontally anany bet ween t he chucki ng area
and the cutting arg&i cuttln Jreans morkgiece chucked onto

the chuck table | ocdt™d e nt 5e8@$ﬁﬁn§°a?e5uggﬁang?g IRFan®PoPt neans,
second 25 tragspodiceraior dndinhfi adsénbosnaittoranstetn the

I o £ 1} .
10
Japanese Unexamined Patent Publication Nos. 1999-

26402 and 1999-74228 each disclose a dicer for cutting a
semiconductor wafer along cutting lines arranged in a
lattice pattern, i.e., for dicing the semiconductor wafer.

15 1In the dicer, a cassette bearing area, a waiting area, a
chucking area, a cutting area, and a cleaning area are
placed. Cassette supporting means is disposed in the
cassette bearing area, temporally supporting means is
disposed in the waiting area, and cleaning means is

20 disposed in the cleaning area. The dicer also has a chuck
table disposed substantially horizontally movably between
the chucking area and the cutting area, cutting means for
dicing a workpiece chucked onto the chuck table located in
the cutting area, and first transport means, second

25 transport means, and third transport means. On the
cassette supporting means, a cassette is borne which
accommodates a plurality of workpieces, more detailedly,
semiconductor wafers mounted in a central opening of a
frame via a mounting tape. The workpiece in the cassette

30 is carried out of the cassette onto the temporally
supporting means by the first transport means. Then, the
workpiece is transported to the chucking area by the
second transport means, and chucked onto the chuck table.
The workpiece is moved, together with the chuck table, to

35 the cutting area, where the workpiece is diced by the



cassette supporting neans, a cassette is”borne which accommodat es a
plurality of workpieces, nore detailedly, sem conduct or waf ers nount ed
in a central opening of a frame via a nounting tape. The workpiece in
the cassette 30 is carried out of the cassette onto the tenporally
supporting neans by the first transport_ngans. Then, the wor kpi ece i s
transported to the chucking area by the second transport neans, and

chucked ont o %‘g@%gﬁweéﬁ@! ©Then, thE WOEKA sesdhétn_pyeﬂ@vé@g_ew@é%ﬂ@fh the

chuck table, tc he cutting area, where the workpiece is diced by the
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10 transport means.

The conventional dicer described above poses the
problem that the relative arrangement of the cassette
bearing area, the waiting area, the chucking area, the
cutting area, and the cleaning area is not necessarily

15 rational, so that the entire machine is not fully
downsized. To dice a workpiece with high efficiency, it
is desired to dispose two cutting means, i.e., the first
cutting means and the second cutting means, and make both
of the first and second cutting means act on the single

20 workpiece, as disclosed in the aforementioned Japanese
Unexamined Patent Publication Nos. 1999-26402 and 1999-
74228. However, particularly when the first and second
cutting means are disposed, part of the first cutting
means and/or the second cutting means locally protrudes,

25 thus making it impossible to make the installation space
for the machine sufficiently small. As is well known, the
dicer usually needs to be placed in a so-called clean room.
In this respect, too, it is strongly desired that the
dicer be made as small as possible in size.

30

Summary of the Invention

A principal object of the present invention is to
improve the arrangement of the respective areas in a

35 cutting machine, such as a dicer, to downsize the entire



15 rational, so that the entire machine is not fully downsi zed. To
dice a morkplece with high efficiency, it Is desired to di spose two
cutting neans, i.e., the first cutting neans and the second cutting
nmeans, and nake bot h of the first and second cutting neans act on the
single 20 workpiece, as disclosed in thezatorenentioned Japanese

Unexam ned Pat ent Publication Nos. 1999-26402 and 1999- 74228. However,

particul arly whenihBeshkestianegecond cutting neans are disposed, part
of the first cuttln%ﬁa@pé'h means and/ or the second cutting neans |ocally
fF

pr ot r udes, t hus § PPIpRPoesi Bhe ipvemkion his itstalitain dhspace

for the mach'Pﬁlﬁeiﬁa@sgﬁé&%ﬂo@%&@s%'pﬂemwns fh thatl ger usually
needs to be aced 1Tn a so-cal ean room hi's respect, too, it
is strongly d@@?—“k@élet:ﬁawh%@é has kgerrcie shtielaanadhlils é:§q@@§§mm@tuenl
size. 30 5 RYUERBLYaPE.the Invention A principal object of
the present inventionis to | nprove the arrangenent of the respective
areas in a 35 cuttiThg Anvehter sfichhaspaedéntrinventiwmsiaedudiedntire

- 3- ”aChéQEeﬁH£$éCé€H&l¥s. As a result, the inventor found that

the above principal object could be achieved by placing
the cassette bearing area, the chucking area, and the

10 cleaning area in this order on a first straight line,
which extends in a predetermined direction, in a plan view,
and placing the chucking area and the cutting area on a
second straight line, which extends substantially
perpendicularly to the first straight line, in the plan

15 view.

That is, the invention provides, as a cutting
machine for attaining the principal object, a cutting
machine comprising cassette supporting means, disposed in
a cassette bearing area, for supporting a cassette

20 accommodating a plurality of workpieces; a chuck table
disposed substantially horizontally movably between a
chucking area and a cutting area; cleaning means disposed
in a cleaning area; cutting means for cutting the
workpiece chucked on the chuck table located in the

25 cutting area; and workpiece transport means, wherein:

the cassette bearing area, the chucking area, and
the cleaning area are placed in this order on a first
straight line, which extends in a predetermined direction,
in a plan view, while the chucking area and the cutting

30 area are placed on a second straight line, which extends
substantially perpendicularly to the first straight line,
in the plan view; and

the workpiece accommodated in the cassette is
carried out of the cassette to the chucking area by the

35 workpiece transport means, chucked on the chuck table in



Anot her objectwb? the invention is to attain the princi pal object

wi-t hout causi ng probl ens such that a wor kpi ece whi ch has been cut and
cleaned is recontaminated 5 with swarf. The inventor of the
present invention conducted extensive studies. As a result, the

I nventor found that t he above princhqﬂ_pbject coul d be achi eved by
pl aci ng the cassette bearing area, the chucking area, and the 10
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t he
the cleani ng &¥e&P& ¥O5KRIEGS FTERFROG a first strai ght |ine,

whi ch extends in a predrigiridiedatipoaellilgn supporiting peafsviEew, while the
chucki ng area _ and thg cutting 0 ar E are placed on second straj ght. |ine,
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on the temporally supporting means, and then transported
15 from a site on the temporally supporting means onto the
chuck table, whereafter the workpiece which has been cut
and cleaned can be transported from the cleaning means
onto the temporally supporting means, and then carried
into the cassette. Preferably, the temporally supporting
20 means is composed of a pair of support members placed
above the chuck table located in the chucking area, and
the pair of support members are movable between an
operating position at which the support members are
located with a predetermined spacing from each other and
25 the workpiece is borne by the support members in such a
manner as to bridge the spacing between the support
members, and a non-operating position at which the support
members have been moved from the operating position away
from each other and the workpiece is allowed to descend
30 through the spacing between the support members.

To attain the other object stated earlier, it is
preferred that the workpiece transport means includes
first transport means, second transport means, and third
transport means; the first transport means carries the

35 workpiece to be cut, out of the cassette onto the



-4- - t he chucking area, conveyed to the cutting area together W th
the chuck table, cut by the cutting neans in the cutting area, then
returned to the chucking area together wi th the chuck table,
transported froma site on the chuck 5 table to the cleaning neans by the
wor kpi ece transport means, cleaned bygthe cleaning neans, then
transported fromthe cleaning neans to the chucking area by the

workpi ece 1 2050k a IPENSup ROt 67 dhd Nl RBIGARICLHE woriBY ebbe

wor kpi ece transport neans. desir tenporal I'y stipporfing
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out of the cassette, can be initia bor ne on the tenporal
suppor ti ng nebesporaily hewPpeBrEpbmeansi S ntfa dhea osissetsr it bet sepordl | y
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has been cut eaned can be transporte rom the cl eani ng nmeans
onto the tenpbaslbgenupaorid¢dgoueas, thendadsatteammidedorne ont Ghehe

tte. P h I ' i f
ot of _suppor EPagEALHE SrESCEAIR eBHEP I Bl e TR Tt (RARRERTE
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support rMEnbecteamisgcheans onto the temporally supporting means; and

the third transport means transports the workpiece, which
has been returned to the chucking area together with the
chuck table after being cut, from a site on the chuck
table to the cleaning means.

15 In preferred embodiments, the workpiece comprises a
semiconductor wafer, and the cutting means dices the
semiconductor wafer. Preferably, the cutting means
includes first cutting means and second cutting means;
each of the first cutting means and the second cutting

20 means has a rotating shaft, and a cutting blade mounted on.
the rotating shaft; the rotating shafts are located tandem
and extend parallel to the first straight line; and the
cutting blades are mounted on ends of the rotating shafts
facing each other.

25

FIG. 1 is a perspective view showing a dicer as an
embodiment of a cutting machine constituted in accordance
30 with the present invention;
FIG. 2 is a perspective view showing a part of the
dicer in FIG. 1, with a housing broken away; and
FIG. 3 is a perspective view showing a state in
which a semiconductor wafer to be diced by the dicer of

35 FIG. 1 is mounted on a frame via a mounting tape.



nannef as to bridge the spacing between the support menbers, and a

nen- operating position at which the support menbers have been noved
fromthe operating position away from each other and the workpiece is
al l owed to descend 30 through the spacing between the support nenbers.

To attain the other object stated earlier,gidt is preferred that the
wor kpi ece transport neans i ncl udes first transport neans, second
transport neans, and third transport neans; the first transport neans
carries the 3 ' pbe cut, out of the cassette onto the

- 5- t enpora S SilRglfBaRsaRd e8RSO BRGNS ¢, whi ch
has been transported onto the tenporally supporting nmeans after being

cut and cleaned, froma site on the tenporal |y supporting nmeans into

the cassette; the sdedhdfes as anhHFeherseshembrdassntt 9t RecubtkpPdece to be
cut, whichs malkasnkeedneditbedqosh abcbbgakasseits and %ééléht?“ t he

tenporal ly supporting neans, froma site on the tenporal . Supporting
nmeans onto théPVRBEROPaWid]l ARY Peradsperikedhén furthekpietasil wiitth has

been cut and gleganedcel teMchReatBombaaling JEANERQ8! O the tenporal l'y
supporting nmeans; and the third transport nmeans transports the

wor kpi ece, which  Wids nefarensieutoedIGo dhe tbrudhilngtantedt djeehenasith
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the cleaning neans. _
10~ The housing 2 has a main portion 4 of a nearly rectangular

parallelopipedal shape. In a front part of one half of
the main portion 4, a sinking portion 6 of a nearly square
shape is formed. In the other half of the main portion 4,
an upwardly protruding portion 8 of a nearly rectangular
15 parallelopipedal shape is formed. In the one half of the
housing 2, a cassette bearing area A, a chucking area B,
and a cleaning area C are placed in this order. The
cassette bearing area A is located in the front part of
the one half of the housing 2 (accordingly, in the sinking
20 portion 6), the chucking area B is located in an
intermediate part of the one half of the housing 2, and
the cleaning area C is located in a rear part of the one
half of the housing 2. It is important for the cassette
bearing area A, the chucking area B, and the cleaning area
25 C to be placed on a straight line extending substantially
in a fore-and-aft direction in a plan view. More
specifically, it is important for the center, a, of the
cassette bearing area A, the center, b, of the chucking
area B, and the center, c, of the cleaning area C to be
30 placed on a straight line Ll extending substantially in
the fore-and-aft direction in the plan view. In the
protruding portion 8 formed in the other half of the
housing 2, a cutting area D (see FIG. 2) is placed. 1In
the plan view, a straight line passing through the cutting

35 area D and the chucking area B, importantly, extends



15 --. In preferred enbodi nents, the workpiece conprises a

sem conduct or wafer, and the cutting neans dices the sem conduct or
waf er. Preferably, the cutting neans i ncludes first cutting nmeans and
second cutting neans; each of the first cutting nmeans and t he second
cutting 20 nmeans has a rotating shaft, ang a cutting bl ade nounted on

the rotating shaft; the rotating shafts are | ocated tandem and extend

parallel to t@@oétéﬁlﬁnﬂ ;géﬁpéﬂﬂ%ulmg R the %h&trfallgatbh@despaéslﬁeunt ed
on ends of the rotatlng afts faci ng each _ot her Bri ef
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showi ng a di Cgigagh&Nclean AR UMLER, Oﬁoﬁecgﬁébmglaﬁﬁj&*nelﬁo pgtituted in
accordance 30 with the present invention s a

perspective ViBRPBRUW: rghat peit tthe Rlan viewyj @estirgipht linewfeh a housing

broken away; $#8sing through Rirfe dterd Qﬁr%ﬁe@ﬂev%u\t'tﬁ gSQQ\é"anﬂ anat ate in
whi ch a seni conductor wafer to be diced by he dicer

mount ed on a ¥Rengentera bwunkiHe tdpcking area B is perpendlcular %o
the straight line Ll1. For convenience of explanation, in

the present specification, the direction of extension of
the straight line L2 is called the X-axis direction, the

10 direction of extension of the straight line Ll is called
the Y-axis direction, and the vertical direction is called
.the Z-axis direction.

Referring to FIG. 2 along with FIG. 1, cassette

supporting means 10 is disposed in the cassette bearing

15 area A. The cassette supporting means 10, which may have
a well known shape, has an ascent/descent stand 16 to be
moved up and down through an opening 14 formed in an upper
wall 12 of the sinking portion 6 of the housing 2. As
shown in FIG. 2, two guide rails 18 extending

20 substantially vertically are fixed in the housing 2, and
guided grooves (not shown) are formed in the
ascent/descent stand 16. The guided grooves of the
ascent/descent stand 16 are slidably engaged with the
guide rails 18, whereby the ascent/descent stand 16 is

25 mounted upwardly and downwardly movably along the guide
rails 18. In the housing 2, an externally threaded shaft
19 extending substantially vertically is mounted rotatably,
and an internally threaded member (not shown) screwed to
the externally threaded shaft 19 is fixed to the

30 ascent/descent stand 16. An electric motor 20 is coupled
to the externally threaded shaft 19, and the externally
threaded shaft 19 is rotated normally and reversely by the
electric motor 20 to hoist and lower the ascent/descent
stand 16.

35 On the ascent/descent stand 16 of the cassette



Det ai-l ed Description of the Preferred Enbodi nents A dicer as a
preferred enbodi nent of a cutting 5 nmachine constituted in accordance with

t he present i nvention will now be described in further detail with
reference to the acconpanyi ng draw ngs. Wth reference to FIG
1, the illustrated dicer has a housing designated entirely as the

reference nuneral 2. 10 The housing 2 has a nmain portion 4 of a nearly

rectangul ar syuppered A&l APAPedad, %%sé&@zfmr&oaa{otda%nan% hal T of
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housing 2, an | eani ng- ted reanpart. of the one
hal f of the h%ﬁgan%é@ lx?tgigg?%lp%gf epgan\&% ae asgsFre}tet%ts’ 2beatrrl ng area A,
the chucking Bremed, zﬂathluf(ﬂeammnm@larearéﬁs demerbetptabgdtbe a strai ght

0, & NG sl bl vucd & ks aaly oo 2, Pl

view. Mre Spect f1
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I R e o M I
In the prncbriszmlgabDytwi)ﬂ:h apfenmm:mmémespudierg hai farpﬁ;pt—faeld dowhousi ng
2, a cuttlng rea D (s % Is placed fo n vi,ew, a
straight |ine bﬁ%%?h t%?%dﬁ%mT =3 %RHQQrﬁfner burtade 0L iAKW
34. The workpieces 22 are accommodated in such a manner
15 as to extend substantially horizontally with predetermined
spacing in the up-and-down direction, by inserting both
side edge portions of each of the frames 26 into the
accommodating grooves 36, as a pair, of the pair of side
walls 34 (In FIGS. 1 and 2, only one workpiece 22 is
20 illustrated for simplification of the drawings). By
hoisting and lowering the ascent/descent stand 16, each
pair of the accommodating grooves 36 of the cassette 24
are brought to a predetermined height. As will be further
mentioned later on, the workpiece 22 to be cut is carried
25 out of each pair of the accommodating grooves 36
positioned at the predetermined height. Then, the .
workpiece 22, which has been cut and cleaned, is carried
again into the pair of accommodating grooves 36 located at
the predetermined height.
30 As will be clearly illustrated in FIG. 1,
relatively large circular openings 40 and 42 are formed in
an upper wall 38 of the one half of the housing 2 in
correspondence with the chucking area B and the cleaning
area C, respectively. There are also formed a slender
35 opening 44 extending in the Y-axis direction from the



35 érea D and the chucki ng area B, inportantfy, ext ends

-7- substantially perpendlcularly to the straight |Iine passing

t hrough the cassette bearing area A, the chucking area B, and the
cleaning area C. Mdre specifically, it is i nportant that in the plan
view, a straight line L2 5 passing t hrqugh_t he center, d, of the cutting
area D and the center, b, of the chucking area B is perpendicular to
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10 X-axis direction, and are selectively located at a non-
operating position indicated by solid lines and an
operating position indicated by two-dot chain lines in FIG.
1. As will be further stated later on, when the pair of
support members 50 are located at the operating position,

15 the workpiece 22 carried out of the cassette 24 is borne
in such a manner as to bridge the spacing between the pair
of support members 50 (in other words, both side edge
portions of the frame 26 in the workpiece 22 are supported
by the pair of support members 50). When the pair of

20 support members 50 are moved away from each other to the
non-operating position, it becomes possible to move the
workpiece 22 up and down through the spacing between the
pair of support members 50 and through the circular
opening 40.

25 With reference to FIG. 2 along with FIG. 1, a chuck
table 52 is disposed in the housing 2 substantially
horizontally movably in the X-axis direction between the
chucking area B and the cutting area D. In detail, a
stationary support pedestal 54 extending substantially

30 horizontally is disposed in the housing 2. On the support
pedestal 54, a pair of support blocks 56 (only one of them
is shown in FIG. 2) are fixed with spacing in the X-axis
direction. Between the pair of support blocks 56, a pair
of guide rails 58 extending in the X-axis direction are

35 fixed with spacing in the Y-axis direction. On the pair



guide rails 18, whereby the ascent/descent stand 16 is 25 nounted upwardly
and downwardly novably al ong the guide rails 18. In the housing 2, an
externally threaded shaft 19 extending substantially vertically is
nmount ed rot at abl y, and an internally threaded nenber (not shown)
screwed to the externally threaded shgft_19 is fixed to the 30
ascent/descent stand 16. An electric nmotor 20 is coupl ed to the

external y thieagedyshaliy 1900 and IPEEURINAIY 1o noieealedonght 19 is

rotated normal l'y“and reversely’ by ectric notor 20 to hoist and
| oner the ascénwgdeserfisce of sthedslile 35lock 60, @ naHe efcamitdgdscent
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34, and adglrgé lig%lyigfafggoxqg&q@éé nlﬁ’oxgékg)ﬂ\/?s 0%6 t%)ét ‘iggiierfgsurface
10 of the slide block 60, an internally threaded member (not
shown) is fixed. The internally threaded member is
screwed to the externally threaded shaft 64. An electric
motor (not shown) is coupled to the externally threaded
shaft 64, and the electric motor is normally and reversely
15 rotated to move the slide block 60 along the guide rails
58 in the X-axis direction. On the slide block 60, a
cylindrical support member 66 is fixed. On the support
member 66, a chuck member 68 is mounted rotatably about a
central axis extending substantially vertically. In the
20 support member 66, a rotational drive source (not shown),
optionally an electric motor, for rotating the chuck
member 68 is disposed. The chuck member 68 in the shape
of a disk is formed of a porous material such as a porous
ceramic. The chuck member 68 is provided with a pair of
25 grip mechanisms 70 protruding in the X-axis direction.
Each of the grip mechanisms 70 includes a movable grip
piece 72, and the movable grip piece 72 is selectively
brought by actuating means (not shown), such as an air
actuator, to a non-gripping position illustrated in FIG. 2,
30 and a gripping position inward of the non-gripping
position in a turning direction. When the chuck table 52
is positioned in the chucking area B as shown in FIG. 2,
the chuck member 68 is positioned in alignment with the
opening 40 formed in the upper wall 38 of the housing 2.
35 The slide block 60 is provided with a hollow protective



horizontally with predeterm ned spacing in an up-and-down direction are
formed in an inner surface of the side wall 34. The workpi eces 22 are
accomodat ed in such a nmanner 15 as to extend substantially horizontally

wi th predeterm ned spacing in the up-and-down direction, by inserting
bot h si de edge portions of each of thg franes 26 into the

accommodati ng grooves 36, as a pair, of the pair of side walls 34 (In

FIGS, 1 and 2augel ya05e; Wb P! @60 RA%al e Hkdd |41 IALd dllcatioloyf | cat i on
of the dramnngsi hoi sti ng and omerln%a;he ascent/descent stand 16,

each pai r Setighbines ohorlat talke gidieatesh Rif tierdods shpa d4nes imre
brought to a PE@deiergﬁ&9918§'ngsapﬁlﬂmééc$¥aiﬁgéiﬁﬁth thénﬁaﬁe®%§%e5§ter

on, the workpiece 22 to be cut is carried 25 out of each pair
accormodat i ngtheodvide 3slock pRsi {Thensdugk mgabpire @8t Epmaddofethat .  Then,

the WkprESugzma’é‘Qi:le hgs @m&g 6asflgilcat eg}bﬁﬂ; doﬁun%‘;i]ﬁ 11da8Q witpdgain

into the pair” of accommobdating grooves redeternlned
height. 30 a SU1¢@bhﬁl$u©§l@me®@m§C¢l(nﬁﬂrshQﬂnhrVHa(Ehelsupportelatlvely

arge cireul aheRRER B9S Re 308! 42 IS BAPhAd @ sudt) HPRRIHALL:38 of the

one half of t ousi ng corresporidence wit |ng area B
and t he cl eanfhgwn) dispas&] irspeethoklow ?ﬁuﬂ&ntmveaduni'ﬂdrneﬂna sl 'ender

35 opening 44¢ PXLEPEEN: Hing MPorl" e 2 AL P AT Wiich moves the

10 movable grip piece 72 of the grip mechanism 70, also
stretches within the support member 66, the slide block 60,
and the hollow protective duct 74.

In the cleaning area C, cleaning means 76 is

disposed. As will be clearly illustrated in FIG. 2, the

15 cleaning means 76, which may be of a well known form per
se, includes a cylindrical bulkhead 78 fixed on the
support pedestal 54, and a chucking mechanism 80 rotatably
disposed inward of the bulkhead 78. The chucking
mechanism 80 includes an ascent/descent stand 82 which is

20 moved up and down between an ascending position shown in
FIG. 2 and a descending position lowered from the
ascending position by a predetermined amount. On the
upper end of the ascent/descent stand 82, a disk-shaped
chuck member 84 is fixed. The chuck member 84 is formed

25 of a porous material such as a porous ceramic, and is
caused to selectively communicate with a suitable suction
source (not shown) via a suction path (not shown) disposed
in the ascent/descent stand 82. On the ascent/descent
stand 82, four grip mechanisms 86 arranged around the

30 chuck member 84 are disposed. Each of the grip mechanisms
86 includes a movable grip piece 88, and the movable grip
piece 88 is selectively brought by actuating means (not
shown), such as an electromagnetic solenoid, to a non-
gripping position illustrated in FIG. 2, and a gripping

35 position inward of the non-gripping position in a turning



cassette bearing area A to the circular opening 40, and a sl ender
opening 46 extending in the Y-axis direction from the circul ar opening
40 to the circular opening 42. In conjunction with the chucking area B,
accordingly in 5 conjunction with the circul ar opening 40, tenporally
supporting nmeans 48 is di sposed on the_ypﬁfn_mall 38. The tenporally
supporting neans 48 includes a pair of support menbers 50 di sposed with

spacing in thg: X-axis,. di rectign._ ... | ry mppb 50 are
nount ed nnvab?i%%ﬁ%*ﬁ%’15§§1§§%?D&P e%?%gg,bgngggigagglécggggféglocated at
a non- opeeazleagdPobor i pet i in catelkdningplliididiidchediabhdmay be operating

posi tion i ndi : twor dot in Ll ' . R . further
stated | ater %%%gghggﬁtgék%gir%%% qetkggépégggggzggrEaéoagggg%dé%fgﬁé%t t he
operating poséextemdind sies vamiin ke &2 traraliled upmarafl yt feromashette 24 is
bor ne | n bri dge ) i et \ween .t Ir of
support meIj nbe%gﬁé%@% @%%%%%fm%@ds%ﬂ%gﬁ hél‘{s}l%c?éio %g)dre@‘ Ol}l e%%re?ﬁdéﬁg g% fhe
frame 26 in theamnby kptstap2foe shppmmdedortidmny. t Re pall bé Suptloet
menbers 50). . t he ir of 20 support nber.s 50 _are, moved _away from
each ot her tdggﬁglénedn %E%ﬁeQ%ﬂi$§f§h§ﬂ%:g}ﬁaqﬁpqxﬁaﬁﬁ§§lﬁﬁgsF fe to nove

t he wor k pc kezn 229 upi quaid dbsvj ¢ thireadi gifr drh et Iepadipn @ fhethse gre tithag pair

of support menbers 5 nd through the circul openj ng ,40. .25

W t h referenc%o%%fiﬁ YA ThC R tHPRRE S e é?}ﬁﬁﬁﬁ?é%ed F%ﬁpetgf chuck

di sposed lin themibwrist g rsuisitsamidcalslipn, thBofetonhgl hyzabyabbycin boe
X-axi s direct{on bet ween t he, chucki ng area. B ﬁnd the cutting area D. In

detail, a WIAFT oHAry EPHRFCHehd (AN ARMTdich FeFetadtisl P 30
hori zont ?I ly tise d@ﬁ)@mk %Ib:t(mefhm@ijaftanhg%dmesw? The chlgié}giestz?l 54,
a pair of support s on]y one of them . is shown in, are
figed with sgg %riﬁgt%ﬁ -%X?LgénanHW%ﬁﬁqtﬂﬁ Ife RSt 1REdRr of support

bl ocks 56, a ®Bidgnment Ofi€l!i €ige rafdSerdhieddrriopedind e Xrad.s 19i rection
are 15 formed in the upper wall 38 of the housing 2.

Mainly with reference to FIG. 2, an upright support
base plate 92 extending in the Y-axis direction is fixed
on the support pedestal 54. In the center of the support
base plate 92, a relatively large notch 93 is formed for

20 accepting the chuck table 52. On the support base plate
92, a pair of cutting means, i.e., first cutting means 94a
and second cutting means 94b, are mounted. In further
detail, a pair of guide rails 96 extending in the Y-axis
direction with spacing in the up-and-down direction are

25 disposed on the inner surface of the support base plate 92.
On the outer surfaces of a slide block 98a of the first
cutting means 94a and a slide block 98b of the second
cutting means 94b, a pair of guided grooves (not shown)
extending in the Y-axis direction are formed. The pair of

30 guided grooves are engaged with the pair of guide rails 96,
whereby the slide block 98a and the slide block 98b are
mounted on the pair of guide rails 96 slidably in the Y-
axis direction. On the front surface of the support base
plate 92, externally threaded shafts 100a and 100b

35 extending in the Y-axis direction are rotatably mounted



35 fixed with spacing in the Y-axis direction. On the pair

- 10 - of guide rails 58, a slide block 60 is nounted. On the

| ower surface of the slide block 60, a pair of guided grooves (not
shown) extending in the X-axis direction are formed. The pair of guided
grooves are engaged with the 5 pair of guigle rails 58, whereby the slide

bl ock 60 is nmounted novably in the X-axis direction along the guide
rails 58. Betyegnpobhe; 'ﬁeﬁ5e§§pfﬁﬁé £ PGk2126, TRE extefﬁéfiga||y threaded
shaft 64 extending in t X-axi s direction is al so nounted novably. On

the | ower surfheeaded %ﬁiaﬁ% E0Qajcansi d&@m@r%mhaﬂe@r 0@ lay streéqalséd nenber
(not shown)nis fopx 3§§ e herEakly EhEﬁéd§§13§”B§6%k§ 08 skgeved to

t he externall threade haft 64. An el ect not shown) is
coupled to thé%xthﬁﬁ%ﬁfm@llwwed megtgfns 6(4lotar$dhqwrmé @rectfikedpot or i s

R e e
cylindrical sepperrahinbehresied shadis 100a lmads Uit respenEaWeﬂyGG a
chick renber 95 Lo TS Ly LA ab M e ahenhgp b S el
source (not SMQngS 104a doh@ﬂbyazﬂleﬂnnaatadrnnaapedhmveﬂqtatwngnthe
gihgﬁkis fo?erre %f a porous 01'Stffejr a%]é:sctgn as ‘a por&?B Iorbbt geresr}% ated of @
10 by the electric motors 104a and 104b, the slide blocks 98a
and 98b are moved in the Y-axis direction along the pair
of guide rails 96. On the front surface of each of the
slide blocks 98a and 98b, a pair of guide rails 106a and a
pair of guide rails 106b, which extend substantially
15 vertically, namely, in the Z-axis direction, are disposed
with spacing in the Y-axis direction. On each of the
outer surfaces of ascent/descent blocks 108a and 108b, a
pair of guided grooves extending in the Z-axis direction
are formed. By engaging the pair of guided grooves with
20 the pair of guide rails 106a and 106b, the ascent/descent
blocks 108a and 108b are mounted on the slide blocks 98a
and 98b upwardly and downwardly movably in the Z-axis
direction. On the slide blocks 98a and 98b, externally
threaded shafts 112a and 112b extending in the Z-axis
25 direction are furthef mounted rotatably. On the rear
surfaces of the ascent/descent blocks 108a and 108b,
internally threaded members (not shown) are fixed. These
internally threaded members are screwed to the externally
threaded shafts 112a and 112b, respectively. To the
30 externally threaded shafts 112a and 112b, electric motors
l14a and 114b are connected, respectively. When the
externally threaded shafts 112a and 112b are rotated by
the electric motors 114a and 114b, the ascent/descent
blocks 108a and 108b are moved upward and downward along
35 the pair of guide rails 110a and 110b.



ceram c. The chuck nenber 68 is provided with a pair of 25 grip nechanisns
70 protruding in the X-axis direction. Each of the grip nmechanisns 70

i ncludes a novable grip pi ece 72, and the novable grip piece 72 is

sel ectively brought by actuating neans (not shown), such as an air
actuator, to a non-gripping position illuystrated in FIG 2, 30 and a
gripping position inward of the non-gri pping position in a turning

di rection. Wen theoﬁh’dﬁg aééﬁﬁtﬁaescenﬁ HRA8id el Ay e husidtnagarea B
as shown in FIG 2, uck nmenb 68 1s positioned in alignment with

t he openi Wi 49 Jﬂcﬁfma%fld nk%He agspaoundiad,3gespecha vRdsi Hga2. 35 The
slide bl ock Og%%}aﬂ{f%%éffé r!LPGé‘ﬁzlﬂd)"Yl%Ot e?ﬁévéuttlntlglunlts 116Wict 74

sui tably def roma state i1ndicated by solid nes to a state
i ndi cat ed by angd-Huib cintlude eases 120a pnd 120band @ 8€av¥d¥sa, in

accor dance, ng%)&%?ous aPlf 1oplﬁézfals deh%geb' 0K @QchTJS‘P £halcks gpgber 68

formed of th erla cause sel ectively comunicate with
a suitable subZ@@na@®u&%Qb(rﬁnrQ#ﬂﬁwng\ﬂhﬁﬁﬂﬂ?&ﬁﬂ@@@ﬁg in thenepxés, the

slide block 6(9% %ﬁg C%)S:f:’gtrﬁ&{ﬂ'é %%&ﬂhoéabl (%ri'ﬁ )a (Po%%clli?l sﬂatflﬂelav\lhl ow

protective ducC ring for e actuating neans i ch
nmoves the 10 mowabéd Dnipheictse 720G isheshgpmirp imedi&ni €h.705uahso

stretches wt h %E%?%Sé}%g{é é?gbaefra%fsgeé hﬁl séan(?fémbl 055 '@Qe :Lnne?ngnctige

hollom1protec¥
10 of the rotating shafts, i.e., the ends facing each other,

cutting blades are fixed (only a cutting blade 124b fixed
to the rotating shaft 122b is shown in FIG. 2). The
cutting blade can be composed of a thin disk containing
diamond abrasive grains. To the outer ends of the

15 rotating shafts 122a and 122b, electric motors 126a and
126b are connected. The cases 120a and 120b are also
equipped with imaging means 128a and 128b including
microscopes.

With reference to FIG. 1, the illustrated dicer

20 also has first transport means 132, second transport means
134, and third transport means 136. In regard to the
first transport means 132, a guide rail (not shown)
extending in the Y-axis direction is fixed on the
aforementioned support pedestal 54, and an externally

25 threaded shaft 140 extending in the Y-axis direction is
mounted rotatably. To an end of the externally threaded
shaft 140, an electric motor 144 is connected. The first
transport means 132 includes a slide arm 146. In the
slide arm 146, there are formed a guided groove (not

30 shown) extending in the Y-axis direction, and an
internally threaded hole (not shown) extending in the Y-
axis direction. By engaging the guided groove with the
above guide rail, and screwing the internally threaded
hole on the externally threaded shaft 140, the slide arm

35 146 is mounted slidably in the Y-axis direction. When the



In tHe cl eaning area C, cleaning neans 76 is di sposed. As w il be

clearly illustrated in FIG 2, the 15 cleaning neans 76, which may be of a
wel I known form per se, includes a cylindrical bulkhead 78 fixed on the
support pedestal 54, and a chucki ng nechani sm 80 rotatably di sposed

I nward of the bul khead 78. The chucking- 15 -mechani sm 80 i ncl udes an
ascent/descent stand 82 which is 20 noved up and down between an ascendi ng

position showextérnally|€hreaded shaesaardiing rieesitidobyl ewer edetteftt he
ascendi ng positionnﬁa/%g 1loredet,erm ned anount . upper end of the

On, t he 1pp
ascent / descentok®h Fidsped 46 1ciddie ABner e§APFECRELBE. The

chuck menber @dnh&r fod ek 26-Hii A POFQUS JFBL efbath8UERoAS en@osPuEh&er am c,
and is caused to selectively communicate with a suitable suction

source (not shbbi§ 3B b &Gucdiigh Brane (fdt ishawwrteidsposee Iripimeane
ascent/descent g4 gtiggsl B8 dfﬁgﬁg itddas G selec?ti%Qﬁgmbg%ggéhp

t
mechani sns 86 arranged "ar ound chuck nenber 84 are di'sposed.” Each of

the grip meche@gsmeortiomet fehaidezane Afydi dher Mordpdesesg2 and the
movabl e grip Pi @6E §écbﬁd86£§ﬁgpalftym@ax9ygm4 By £CF Ut QW ABANS A not

shown), such as an el ectromagnetic ‘'solenoid, to a non- ri ppi ng
position ill uERreRewside pfadl 2l5hmif £hy ipwtipdigpeention Bniar dhef t he
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10 direction is formed. The slide arm 152 extends through
the slot 155. In the protruding portion 8, a base portion
of the slide arm 152 is mounted slidably in the Y-axis
direction by the same mounting and driving means (not
shown to avoid complicacy of the drawing) as mounting and

15 driving means concerned with the slide arm 146 of the
first transport means 132. The base portion of the slide
arm 152 is slid in a reciprocating manner in the ¥Y-axis
direction by the normal rotation and reverse rotation of
an electric motor. On the lower surface of a front end

20 portion of the slide arm 152, a support member 154 is
fixed. An ascent/descent member 156 is mounted to the
support member 154, Between thé support member 154 and
the ascent/descent member 156, hoisting/lowering means
(not shown), which may be a pneumatic cylinder mechanism,

25 1is interposed. The ascent/descent member 156 is hoisted
and lowered by the hoisting/lowering means. To the lower
end of the ascent/descent member 156, a plate-like member
158 extending in the X-axis direction is fixed. To both
ends of the connecting member 158, plate-like members 160

30 extending in the Y-axis direction are fixed. On both ends
of the lower surface of each of the plate-like member 160,
attracting instruments 162 are mounted. Each of the
attracting instruments 162 is caused to selectively
communicate with a suction source (not shown) via a

35 suitable suction path (not shown}.



nozzle 90 for jetting a cleaning liquid which nay be dei oni zed water.

The jetting nozzle 90 has a base portion extendi ng substantially
vertically upwardly fromthe 5 support pedestal 54, and a curved portion
extending in a nearly U shape fromthe base portion. As will be further
mentioned | ater on, during a cleaning oper@ti on, the cleaning liquid is
jetted fromthe tip of the jetting nozzl e 90 toward the workpi ece 22
attracted onto the ghdckni®dmerRgEp8At M¥akdi S3OCHRSIWdes thesyppiddtng nozzl e
90 can be turned in a reciprocating manner about a central %xis of

the base port?8&H bf4t handebRe ngPRRLT £1b. 1 bthdash FcFerticRdnBOrt88 0f t he

cl eani ng meanggg6ekeR@Shli SMSE 4t iall RlvartiRE] W, Ririche aberiesrmtiloned
opening 42 (FIG 1) 15 formed in the upper wall 38 of the _housing 2.
Mainly with repEEéaRel 8 extendingsubstaHiialiphdarizontgaddy Frafe thse

ext ending 4 n hﬁ§e¥- axiSofi fRetvoPtidal ip®tion 196.t hensuRROEhppedest al 54.
In the center of the support base plate 92, a relatively large nqgtch 93

is fornmed forpedegbedpddnga helendieked abtet 567 Griendinm gor thsads a¥ist e

92, a pair of geuLtEngnMEaNgorhed.  THd Her®Yichiingor®ans 948 of tagd second
cutting neans 94b, are nounted. In further detail, a pair of qguide

rails 96 exteAUPROTinarmel §4agktends dpwrwandrthfquels gha fgath ke In
up-and-down dir %&égptélﬁg &P @hé%@?QiR@ 3 hey igngle %ngrcfc’DI@e(ert tdhRwauppor t

base plate 92. _ [he outer surfaceS of a slide block 98a_of the first
cutting ridnsfozasamplafsratiéon| oEktoshdmavwing sk shiFrosedut A AgWAEans
94b, a pair of,gui i L OQ¥EpLEN DO ) porti&Xt Wi E dy t X iaSm

di rection areEPgrﬁggglgﬁeBEaﬁréo?égg g%? éo g#ooves are engéggﬁ)mﬁth t he
pair of guidelfdiis meunted vpercd}yt ard stowewardek MmBakid athéhs i de bl ock

98b are .”B;“L@g]sdbgac he.pal ﬁogétﬂﬂgﬂfo&@fiﬁ %@eaﬂébd&t&ﬁ' drbwd)€ £6r
axis direction. the Tfont surface of the sd%port ase plate 92,
external | y t hheadtdnghahtsloweainadtheosuRsoeit i e i ¥s taesor-dbdppsed.

direCtioqi?reTﬁgtﬁ5ﬁ9E¥ g?uﬂgﬁgting the vertical portion 166 of the

support arm 164 may be by a form including a guide rail
and a guided groove to be engaged therewith. The
hoisting/lowering means for the support arm 164 may be a
form including an externally threaded shaft, and an

20 internally threaded member screwed thereon. The slide
block on which the vertical portion 166 of the support arm
164 is mounted is itself mounted movably in the Y-axis
direction, and slide means for sliding the slide block in -
the Y-axis direction is also disposed. The manner of

25 mounting the slide block may be by a form including a
guide rail and a guided groove to be engaged therewith.
The slide means for the slide block may be a form
including an externally threaded shaft, and an internally
threaded member screwed thereon. According to this

30 constitution, the support arm 164 is slid in the Y-axis
direction, and is also slightly moved up and down in the
vertical direction, i.e., the Z-axis direction. At the
front end of the support arm 164, a protruding piece 169
extending in the Y-axis direction is formed. On both ends

35 of the lower surface of the protruding piece 169,



- 13 - via bearing nmenbers 102a and 102b. The external ly t hr eaded
shafts 100a and 100b are placed on a straight line. On the rear
surfaces of the slide blocks 98a and 98b, internally threaded nenbers
(not shown) are fixed, 5 and such internally threaded nenbers are screwed
to the external ly threaded shafts 100g7and 100b, respectively. To
the externally threaded shafts 100a and 100b, electric not ors 104a and

104b are connettedctliﬁgpeﬁétﬂ@hbynts‘#ﬂl? are tmxe@@_tdern?ggn bh& @%‘32‘3 spﬁfts
100a and 100b_are rotated 10 t he ectric notors a an e
slide bl ocks §§5 ac glﬁﬂd19§5rg?én55v% i 15 1$ansed G SAleSHEVEIYal ong t he

pair of gubﬁlﬁunathﬁe%ltlﬁhatmcfimts&kﬂ‘ééicﬁldﬁ fAitfh)ofritahe slide
bl ocks 98a and 98b gal uide rails 106a and a pai r of guide

rails 106b, whte a@%?e Bc h%%t athalPQt 130k i cal Iy, namely, in the Z-axis

direction,5are di spgsedactioWst BfSPAei AoV B-§88cY118&H Sadkd£GhH{ ON.pn each
of the out er surfaces of ascent/descent bl ocks 108a and 108b, a

pair of gui defUBRBEYEEdextTHfiaRFanT A06S CRNEx St a@0r 46t Pénthe capsefbened. By
engagi ng the B@pf)oﬁflﬂ(g“lﬂééinﬁrp@vf§ ¥ 1 e 20( cH“e.LcRPéxre&f t%‘“adererq%d.lr%dloesa

and 106b, the ascent/descent bl ocks 108a and 108b ‘are nmounted on the
slide bl ocks B8a9ht, and 3sePephbi@l gnaret dovmiirenal ik & yankpileses- axi s

direction. Onzphgcsbifl§dRt8gKsn 9819 abek S8bre Xt W Yon tnd hreaded shafts

112a and 112b extending in the Z-axis
ascent/descent stand 16 is positioned at a predetermined

height. In such a state, the first transport means 132 is
moved to a position indicated by two-dot chain lines 1322
in FIG. 1. The grip means 148 of the first transport
means 132 is actuated to grip an edge portion of the frame
15 26 in the specific workpiece 22 inside the cassette 24.
Then, the first transport means 132 is moved to a position
indicated by two-dot chain lines 132B in FIG. 1. 1In
accordance with this movement, the workpiece 22 gripped by
the grip means 148 is moved on the pair of support members
20 50 of the temporally supporting means 48, which are
located at the operating position shown by two-dot chain
lines in FIG. 1, from the cassette bearing area A to the
chucking area B. Thus, the workpiece 22 is positioned on
the temporally supporting means 48 in the chucking area B.
25 Then, the grip means 148 of the first transport means 132
is released from the workpiece 22, and the first transport
means 132 is moved to a waiting position indicated by
solid lines. On this occasion, the second transport means
134 is moved in the Y-axis direction to the chucking area
300 B. In the chucking area B, a suction instrument 162 is
lowered, and brought into intimate contact with the frame
26 of the workpiece 22. Then, the suction instrument 162
is caused to communicate with the suction source to
attract the workpiece 22 to the suction instrument 162.
35 Then, the pair of support members 50 of the temporally



25 dfrection are further nounted rotatably. On the rear surfaces of the

ascent/descent bl ocks 108a and 108b, internally threaded nenbers (not
shown) are fixed. These internally threaded nenbers are screwed to the
externally t hreaded shafts 112a and 112b, respectively. To the 30
externally threaded shafts 112a and 112b,1&l-ectric notors 114a and 114b
are connected, respectively. Wen the externally threaded shafts 112a
and 112b are suppoetiby mean$fﬂ£(ﬁfﬁﬂbﬁdﬂgﬂﬂ(ﬁdsE§b4moaﬁgpb¥éhin@he |
ascent/desceng __...blocks.108a.and 108b. ar.e noved upwar n ownwar d al ong
35 the pair oPoaﬁFﬁ%nr%?%%cﬁﬁﬁﬁa%¥mﬁégkﬂ;alnes' hd PG $20R

- 14 - below Crhé heo lsaté descemhebl, ocke $08aiandiAf8bumentti oy

units 118a and_118b are unted, respectively, .vi coupling. brackets
116a and 116b°TTHRS cTETPRY thitePanigneans 37'%? fﬁaqwﬁ'ae&dea@gsggelma and
120b of a neawbykpbececkangtit aciped atd aiwiﬂﬁﬂﬁ|or§h.&h@€t-ruﬂién$aql‘6_20fist he
cases 120a _and. 120b, a r.otating shaft extending in_t -axi s

direction i s ROUhEEATDt ¥ aHHS Cf}blh% MERRR Tt %&déﬁgﬁ ‘Til?g‘ tablgpghted in
the case 120bThénshohe thubk Geer BN s caustidtion & oxiiniTatice wakhanged in

tandem To the inner_ends 10 of the rqtating shafts, i.e., the ends facing
each ot her, ghecﬁ???ﬂﬁnb?%REE@%Uék?qébﬁjRﬁﬁﬂ%ﬁ%&Q9HQHQE$rbN§§§I1§@blPixed

to the rotatitige shefkple2d 23 sharidttdGondo tHee chuckelehiag flgade can
be conpoaﬁp 9£1§bfh%ﬂhcﬁé¥5£f€“§¥{grﬁﬁeces 72 of the pair of grip
mechanisms 70 provided on the chuck member 68 are brought
to the gripping position to grip the frame 26. The
attracting instrument 162 of the second transport means
134 is cut off from the suction source to release the
15 workpiece 22, and is then raised.

Then, the chuck table 52 is moved to a position
indicated by a two-dot chain line 52A in FIG. 2. In the
cutting units 118a and 118b, the microscopes of the
appended imaging means 128a and 128b are brought to a

20 position facing the surface of the semiconductor wafer 30
on the chuck member 68. An image of the surface of the
semiconductor wafer 30 is photographed. Based on this
image, the semiconductor wafer 30 on the chuck member 68
is sufficiently precisely aligned with the cutting blade

25 (not shown) of the first cutting means 94a and the cutting
blade 124b of the second cutting means 94b. At the time
of this alignment, the chuck member 68 is moved in the X-
axis direction where necessary, and is rotated about its
central axis. Then, the chuck table 52 is moved to the

30 cutting area D, where dicing of the semiconductor wafer 30
attracted onto the chuck member 68 is performed. During
this dicing, the chuck member 68 is moved in the X-axis
direction, and the cutting blade of the first cutting
means 94a and the cutting blade 124b of the second cutting

35 nmeans 94b are applied to the semiconductor wafer 30,



di anond abrasive grains. To the outer ends of the 15 rotating shafts 122a
and 122b, electric notors 126a and 126b are connected. The cases 120a
and 120b are al so equi pped with i magi ng means 128a and 128b i ncl udi ng
m cr oscopes. Wth reference to FIG 1, the illustrated dicer 20
also has first transport neans 132, secongdgtransport neans 134, and

third transport neans 136. In regard to the first transport neans 132,

a guide rail Engh)chRESlsly ofXlERKi dnd 1t e d\i@@x%rfaer e¢ld @t gnkl xed on
t he af orenenti oned support pedestal 54, and an externally 25 threaded

shaft 140 ext §ﬁlaitﬁ@nﬁilﬁ<:‘f% We EQF s3Qi s kang oihe Streetsp 3 e¥teadingbip. To an
end of the extﬁénﬁléﬂlérﬁf¥@@¥hon %m%fEu%@QngaﬁngkeﬁﬁébCo@DEHé ffﬁsts

connected. The first transport neans 132 includes a slide arm1l In

t he sl i deCBERind eneaner 4arand o Fut gt el igr dB® ©Efotthso sg|¢@wd)
ext endi ng g n Eﬁ@tfhéxméaﬁ%rﬁﬁ%'é¥b £8%h @bned dﬂ“éﬂfgﬂdikéﬁh eaded h%hﬁ (not

shown) extending in axi s direction. ~engagi ng the "guid
groove W th tnerlodlg@bhé Hderedain t%d{wm adieamt ePpanl y t hr eaded

hol'e on the eééﬁ%ﬁ@%lﬂnt3fe@ﬁ@dcﬁ{%%ég]égﬁ]ét¥ﬁé”§4¥%é¥§ﬂ3%5ex%%g lﬁgnnunted

slidably in th axi s directli
t hr eaded shaf ini1be|X-a%iatdiregtion dhatehuck mempstror68144 trmesl i de arm

146 is slid 'Bhfou&ﬁ'@ﬁqgééfé@%. Then, cutting along the streets 32

10 extending in the Y-axis direction is started anew. In
this manner, the semiconductor wafer 30 on the chuck
member 68 is cut along the streets 32 arranged in the
lattice pattern. The mounting tape 28 interposed between
the frame 26 and the semiconductor wafer 30 is not cut, so

15 that after cutting of the semiconductor wafer 30, the
frame 26, the mounting tape 28, and the diced
semiconductor wafer 30 are maintained integrally.

When the chuck table 52 is returned to the chucking
area B, the third transport means 136, which has been

20 located at the waiting position shown in FIG. 1, is moved
in the Y-axis direction to the chucking area B,
simultaneously with or after returning of the chuck table
52. Then, the third transport means 136 is slightly
lowered to bring its attracting instrument 170 into

25 intimate contact with the frame 26 of the workpiece 22.
The attracting instrument 170 is caused to communicate
with the suction source, whereby the workpiece 22 is
attracted to the attracting instrument 170. At the same
time, the chuck member 68 is cut off from the suction

30 source to release the attraction of the semiconductor
wafer 30 onto the chuck member 68. Also, the movable grip
pieces 72 of the pair of grip mechanisms 70 provided on
the chuck member 68 are returned to the non-gripping
position to release the gripping of the frame 26. Then,

35 the third transport means 136 is somewhat moved upward,



manner in the Y-axis direction. To the front end of the slide arm 146,
grip neans 148 is nounted. The grip neans 5 148 has a pair of grip pieces

for selectively gripping an edge portion of the frane 26 in the
wor kpi ece 22. The second transport neans 134 has a slide arm 152.
In one-side wall 153 of the protruding pozpion 8 in the housing 2, a

sl ot 155 extending slenderly in the Y-axis 10 direction is fornmed. The
slide arm 152aext mnuedt hnothe Y-axisedstedtildad bdlow theprtitrdidi ng portion
8, a base por de arm 152 is unted slidably ip the

Y-axi s %ggPFBRrBym?ﬁgssi FDuhtt iR af dFriSAH ShRe Grot Thens shown

to avoid conptheathloﬁ thandpamtnméaﬂ§ ImmﬂﬁsbeWﬁEbdM5wHHﬁéupﬁh ERRNS
concerned with t?e slldg g£146 of the first transport neans 132. The
R&SER| 48 @

base portion 8P TarhePd 550 L 3 Tar U e digame g LdhdAsr in

the Y-axis5 bodnéechl ﬁheb&hﬁbk nenper 8otad i e aflbdreMey SRy atg.on of
an electric miQ On. t he é surface o é a front end 20 portion of the
slide arm 152; ﬁ gHBﬁBr?e ﬁﬁe 4155 faused {9 commugcate ftitdeddent nenber

156 is ﬁDuntedutelbhesourcéPp@ﬁéieﬁ?nﬂﬁé wéAkp Redaern e SRRy gRHer
154 and th ascent/ descent nenmber 156, h0|st|ngllomer|ng means (not

shown), whi chthyCBBCK BembRRt $4- o\t e seenddmem the atirpeténgosed.

The ascent/ deiﬁ@ﬂi‘uﬁ@ﬁ’@el7@5§fl sh8otBifdl trandB¥h-d anedred 16 tihe cut off
h0|st|ngllome%%gg Egans 0 the | ower end of the ascent/descent nenber

156, a pldfte- ﬁb%PCtlonlﬁ@»uE% ekl ﬁ%}leﬁh’s% H X WRG P iRGe A3 dirams

fixed. To botbhe atepdst®hgt gsEpRREct i 1180 Merhen, 1§%e I%@E:a Ek'éﬁs{:FB?’eefS
160 30 extending in_the Y-axis direction are fixed of

the | ower surP§8BSof38Bath SPmewhah| B ESed keanfbndan I'EU’Gd ln d&l’ter éfctam@

i nstruments 1@2réé€16ﬁuﬁéegheEﬂ&bt?ﬁgtﬁﬁ%ltlaﬁltﬁ%?%h@gcﬂgﬁhﬁﬂgeﬁEéaléz s
caused to sel ecti vel communi cate wWwth a suction source t sh omn Vi a

a 35 suitabl & §UEFP6H Berher ndt Bavipg . the workpiece 22 attracted
15 thereto is caused to communicate with the suction source,

whereby the semiconductor wafer 30 is attracted onto the
chuck member 84. Also, the movable grip pieces 88 of the
grip mechanisms 86 provided on the chuck member 84 are
brought to the gripping position to grip the frame 26.

20 Then, the chuck member 84 having the workpiece 22
attracted thereto is lowered to a required position. The
jetting nozzle 90 is turned in a reciprocating manner, and
a cleaning liquid which may be deionized water is jetted
from the jetting nozzle 90 toward the workpiece 22.

25 Moreover, the chuck member 84 is rotated at a speed of
about 600 rpm. In this manner, the workpiece 22, which
swarf formed by cutting adheres to, is cleaned. Then,
jetting of the cleaning liquid from the jetting nozzle 90
is stopped, and the chuck member 84 is rotated at a speed

30 of about 3,000 rpm for spin drying of the workpiece 22.

After cleaning is completed, the chuck member 84 is
raised to the position shown in FIG. 2. Then, the chuck
member 84 is cut off from the suction source to release
the attraction of the semiconductor wafer 30. Also, the

35 movable grip pieces 88 of the grip mechanisms 86 are



- 16 - The third transport neans 136 includes a support arm
164, and the support arm 164 has a vertical portion 166 extending
substantially vertically, and a hori zontal portion 168 extending
substantially horizontally fromthe 5 upper end of the vertical portion
166. In the support pedestal 54, an-eitpngated slot 167 extending in the
Y-axi s direction is forned. The vertical portion 166 of the support

arm 164 extendétgﬁm%?atd tﬁécnwﬁrqf&pé?n% ﬁUE&tﬂqm_Fo ﬁ§ﬂe@@@¥tpﬁrtdof the)
housing 2, a slide,bloc not _sho or _Si ification o e draw ng
i s dlsgosed IAIPBIRT S é%%dﬁiﬁﬁ?l%ﬁh(ﬁh§qﬁ?X/ lieasiingoriteo o166 gt Ofhe

support arm the lfdrkpieent 2 dy i dhhandhauradl yaArovAREYt oRe | he
sl i de bl ock, d h0|st|2€/Iomer|n neanzﬁ%not shown) for h0|st|ng and
| owering t he Eﬁ%pﬁ??o%? HHUSHUG MRARE dotfsdf MY eOTHS Fdnéi aFf Snount i ng
the verti @l @orétoiod 6o ofhd heleanimgiRpasd @r Mrhed, mepebatbyaat{iggm

including a guide rail ui ded roove to be enga ed therewith. The
hoi st i ng/ | owel PRETHRSRS 07 ?ﬂ éhéhﬁﬁﬁqn R 2PEP IRty M@ 134 6 m i ncl udi ng

an external | y1&heeedego sterhd , il ot Bfhtd r&cﬁ{ﬂh@iﬁ Yottt %@%ﬂzﬁ@b% %ﬁf ewed
thereon. The slide bl ock on_which the vertical portion 166 of the

support arm the1garkRiegRided ierrsdhe gbtsecdingyvabpiirinenhel §2akss
direction, anéaﬁéé&iet@%}&nﬁﬁcéﬁé%%tﬂ}?e%ddjﬁotﬂ QJhrde, whe 2oy Ykl S

direction is al so disposed, The manner of 25 nounting the sli Io K may
be by a ﬂé}nqwgng%ﬁg@ 22 is attracted to the attractlng 1nstrument 162.

Then, the attracting instrument 162 of the second
transport means 134 is raised to a required height, and
moved in the Y-axis direction to the chucking area B.
Then, the attracting instrument 162 of the second

15 transport means 134 is lowered, and placed in such a
manner as to bridge the spacing between the pair of
support members 50 of the temporally supporting means 48
located at the operating position indicated by the two-dot
chain line in FIG. 1. Then, the attracting instrument 162

20 is cut off from the suction source to release the
workpiece 22 from the attracting instrument 162. Then,
the attracting instrument 162 is raised.

When the workpiece 22, which has been cut and

cleaned in the above manner, is placed on the temporally

25 supporting means 48, the first transport means 132 is
moved from the waiting position indicated by the solid
lines in FIG. 1 to the position indicated by the two-dot
chain lines 132B in FIG. 1. The grip means 150 of the
first transport means 132 is actuated to grip an edge

30 portion of the frame 26 in the workpiece 22 on the
temporally supporting means 48. Then, the first transport
means 132 is moved to the position indicated by the two-
dot chain lines 132A in FIG. 1, whereby the workpiece 22
is inserted into the cassette 24. Then, the grip means

35 150 of the first transport means 132 is released from the



guide rail and a gui ded groove to be engaged therewth. The slide nmeans
for the slide block nmay be a form I ncl udi ng an externally threaded
shaft, and an internally t hreaded nmenber screwed thereon. According to
this 30 constitution, the support arm 164 is slid in the Y-axis

direction, and is also slightly noved up gnd down in the verti cal
direction, i.e., the Z-axis direction. At the front end of the support

arm 164, a predfrsi e MBCaardd%he fipdtendiangportt heaXsaxBe direction is
formed. On both ends 35 of the | ower surface of .the rotrudlngoglgce 169,

- 17 - AT GES s IRt i oL RYSartd oRo dRcddatedcRYor Ben

attracting |n§iﬁggents 170 is caused to selectively communi cate with a
suction source (not shommg via a suitabl e suction path (not shown). 5
The actions of the UpéVe- BBScPTReRdREerogkRieqR 22 is Faganee

ascent/ descenin stRd 1630 nd rk?ré‘é‘%“ﬂh% nextS WRRMpilRG PRaRy B catfaised
(or lowered) to a required elgh , and a_specific one of the pIurallty

of wor kpi eceswhich M%WWQ%Q% 1@a§§’@t CassLthsr né - oh St Rarraed

ascent/descentu st d dSsRosid ianedh &t 6&6“%%%@6%@?1@6@ Fpor%@h%ht I'n
such a state, the first transport neans noved {0 a position

i ndi cat ed by m@@ﬁ%kﬁschém@nhlﬁ@§5139AkPleC?n2?I€P be quk &% phueked 148 of
the first tragsporihe chi®@NSadie 45, agkyatedelfi 9bhPaighAgRL POr ti On of

the frane

10 together with the chuck table 52, the workpiece 22 is
transported to the cutting area D. In the cutting area D,
cutting with the first cutting means 94a and the second
cutting means 94b can be initiated.

In the above-described dicer, the first cutting

15 means 94a and the second cutting means 94b for cutting the
workpiece 22 in the cutting area D are arranged
advantageously together with the cassette bearing area A,
the chucking area B, the cleaning area C, and the cutting
area D. Thus, attention should be paid to the fact that

20 the entire dicer is constituted to be compact. Particular
attention should be paid to the facts that as compared '
with the dicers disclosed in Japanese Unexamined Patent
Publication Nos. 1999-26402 and 1999-74228, there is no
portion locally protruding, there is no need to dispose a

25 so-called waiting area, and in these respects as well,
conpactness of the machine has been achieved. Furthermore,
only the third transport means 136 is used to transport
the workpiece after cutting but before cleaning, i.e., the
workpiece having swarf adhering thereto. On the other

30 hand, to transport the workpiece before cutting and after
cleaning, i.e., the workpiece having no swarf adhering
thereto, the third transport means 136 is not used, but
the first transport means 132 and the second transport
means 134 are use. Hence, swarf is not transferred, via

35 the transport means, to the workpiece before cutting and



15 26.in the specific workpi ece 22 inside the cassette 24. Then, the
first transport nmeans 132 is noved to a position i ndi cat ed by two-dot
chain lines 132B in FIG 1. In accordance with this nmovenent, the

wor kpi ece 22 gri pped by the grip neans 148 is noved on the pair of
support nenbers 20 50 of the tenporally-sppporting nmeans 48, which are

| ocated at the operating position shown by two-dot chain lines in FIG
1, fromthe cassertelbeaingy anea Adculid@lso behdgélreRgagkeatBonThus, the
wor kpi ece 22 is positioned _gn he tenporally supporting neans 48 in the

.t I
chucking area B. 252THESCIERE GirTneane REBIBrTeRcchhedimeniyRborhe neans

132 i s reteaseflgf haghine YOREPLLEEed2in &dkbdittaridd ShitH ahPYrlesent
nmeans 132 is npoved to ahmaltln @03|tgon i ndi cat ed by solid’lines.
this occasi onPVRBLIERORES (PSR pdRECHEReR 1n demui} wWifdy aefiereanse Yoaxi s

direction 30 the sbuelpagyengadsfwbngs N trte stuaki B anearBroddSHRLEON
i nstrunent 16 wered, and brought into intimte contact wth the

IS, | 0
frame 26 gpet FBVGRFkPRet® DOt AR ictrd trtFuHh inSHiagfentbuts? is

caused to conmydpieatechbhfes NEngURbA LRI SO GEs iy be HMddAGH HHag MOr kpi ece
22 to the suction instrunment 162. 35 Then, the pair of support nmenbers 50
of the tenporgpp9rt1ng from the spirit and scope of the invemtion.
supporting means 48 are brought to the non-operating position indicated
by solid lines, and retreated from bel ow t he wor kpi ece 22. Then, the
suction instrument 162



of the second transport neans 134 is |owered, and the 5 workpiece 22
attracted to the suction instrunent 162 is positioned on the chuck
menber 68 of the chuck table 52. Then, the chuck nmenmber 68 is caused to
comuni cate with t he suction source, whereby the sem conductor wafer 30
I n the workpiece 22 is attracted onto2é¢he chuck nerber 68 ‘i t he
novabl e grip pieces 72 of the pair of grip mechani s Wﬁﬁ\ on

3

the chuck nenfidatcd adaimrdaght to the gripping |p t he

frame 26. The attracting instrument 162 of the s c t ransport neans
134 is cut off fromthe suction source to release the 15 workpiece 22, and
is then raised. A cuttifigemachieeckonpriabhg S@sssttevedpporaipgsiti on

L0 e P ELAGHRLR Ah0F BRAPE Galind W for ST
128b are b5ought:aseeatQOapoeimbdatiJag| mgplmtealswj&ﬁi vgﬂrrlﬁmgeeﬁn eonduct or
e ooguct or CHAPLE CEAMEATRIREE, OBy 0 RO P IR SHLA L 0,
sen1conductorbaaWeen35 ohutkinghar&a nendes éﬁttlng|aréaﬁf¢xégﬁmﬂg/mggﬁg sely
SnThed P WBEHL 1A, P B0Es0s, (foby SN o ARG ASL SIS0 s
tinme of tWbskplieganehtckédeonhtink ﬁﬁw@krtéﬁﬂefﬂdﬁhﬁﬁhlihtﬂﬁﬁ z;ls Tﬁéhs
CheSChucRAeFEeDERsERty, AR (RctRl Al e AUl Syong SR 5 The
seni conduct or waf er tB@ cassatteabtedingt arthe thecknuerbes £8eas fed formed.
e, on, SiRrckehAfnbEshuEkTEIREL B BTV TR RRUS Ly e
cutting bl adest2abgbt mee sewlonch cet t émds 3 e e R4l i AP R it Hiert he
sem conduct or maf?élgg view, while the chucking area and the cutting
15 area are placed on a second straight line, which extends
substantially perpendicularly to the first straight line,
in the plan view; and
the workpiece accommodated in the cassette is
carried out of the cassette to the chucking area by the
20 workpiece transport means, chucked on the chuck table in
the chucking area, conveyed to the cutting area together
with the chuck table, cut by the cutting means in the
cutting area, then returned to the chucking area together
with the chuck table, transported from a site on the chuck
25 table to the cleaning means by the workpiece transport
means, cleaned by the cleaning means, then transported
from the cleaning means to the chucking area by the
workpiece transport means, and carried into the cassette
by the workpiece transport means.
30
2. The cutting machine claimed in claim 1, wherein:
temporally supporting means for temporally
supporting the workpiece is disposed in the chucking area;
the workpiece to be cut, which has been carried out

35 of the cassette, is initially borne on the temporally



- 19 - sinmul taneously or with sone tine difference, to cut the

sem conduct or wafer 30 along the streets 32 extending in ' \
direction. The cutting unit 118a of the first cuttinqu!!“& W “H‘E“lhe
ctane

cutting unit 118b of the second 5 cutting neans 94b are at
requi red hei ght, and periodically i-ndexed in the Y-axis direction. Upon
conpletion of the cutting along the streets 32 extending in the X-axis
direction, theupﬁmmtamgwﬁxﬂnéﬁSandtunénﬂtransprWQUeraﬂ degdeesonThha,
cutting along t he st et 0, extendln n the S rectlo S
started anew. CFHPOT |§u91%9ﬁ1 N9 Mfe05e n(it@n&l?(,e[ (‘J"F“‘\ﬁgf %@ ‘ofi%fhe chuck

menber 68 is cut al ehg WBEkﬁiéeetﬁhBahamaﬁngaﬁniduﬁfuha clé&ﬁddtms pattern.

The nDuntlng e 28 interposed between t he me,26 and

sen1conductor %POE&F$ fﬁ c%ﬁ??ﬂ?%lﬂﬂagﬁtﬂﬁ} &%t &mgprﬁﬁ&y

sem conduc Orsu\p;f)@rtﬂﬂq mdeens, arid atfer? arhiedmdnto nhet apes28teand t he

di ced sem conduct or wafer 30 are maintained integrally. When
the chuck table 52 is returned to the chucking area B, the third

transport neaps 136Th@’“bﬁhthﬁ§ heenine tvehhed bt d¢hweimed ! iwlefigition
shown in FIG 1, is po the Y-axis direction to the chu klng area
B, S|nultaneousFpemF?HPBFa;EYeFuPB?HFh?%d@%ﬁnTr&f(ﬁﬂﬂﬂpﬁ ‘%E

Then, the thipgitranspes ?of@%ﬁ@nﬂ&ﬁs@lﬁécﬂ@ﬂdﬁre thd @Meiced tagikr i ng Its
attracting instrunent into 25 intimte contact with the franme 26 of the

wor kpi ecé%22. 1ocatq<F11el%tW%C‘%b%"%%t%{ﬁﬁnta@d:n% ReAfs &F S¥PPeHuNi cat e

members are movable between an operating position at which
the support members are located with a predetermined
spacing from each other and the workpiece is borne by the
support members in such a manner as to bridge the spacing

15 Dbetween the support members, and a non-operating position’
at which the support members have been moved from the
operating position away from each other and the workpiece
is allowed to descend through the spacing between the

support members.

20
4. The cutting machine claimed in claim 2, wherein:
the workpiece transport means includes first
transport means, second transport means, and third
transport means:;
25 the first transport means carries the workpiece to

be cut, out of the cassette onto the temporally supporting
means, and carries the workpiece, which has been
transported onto the temporally supporting means after
being cut and cleaned, from a site on the temporally
30 supporting means into the cassette;

the second transport means transports the workpiece
to be cut, which has been carried out of the cassette and
borne on the temporally supporting means, from a site on
the temporally supporting means onto the chuck table, and

35 transports the workpiece, which has been cut and cleaned,



wi th-the suction source, whereby the workpiece 22 is attracted to the
attracting instrunent 170. At the sane time, the chuck nenber 68 is cut

off fromthe suction 30 source to rel ease the attractmnm mmemuL\m
sem conduct or waf er 30 onto the chuck nenber grip
pi eces 72 of the pair of grip nechanisns 26 provided off °© the' chuck

menber 68 are returned to the non-gri pping position to rel ease the
gri ppi ng of tHeofr e 2bealifing, m88nshentdi tie t tamsqor Yl yresuspdBhi g
somewhat noved ugmard - 20 -

and noved in THEDY! aQPS direction below the first transport neans 132
as far as the cleanithg ahdadCtrineport methe thandpbraﬁsphétwﬁfﬁpﬁeé@ﬁ i's

| ower ed, mhere o he i ec 2 attr d to the tin

i nst runent 17U H gaﬁo?ﬁgnoﬁetﬁﬁnﬁﬁug? ﬁ%ﬁb l??l%?ﬁ? %ﬁﬁﬁfgﬁéﬁb 76.
The chuck ﬁenﬁhe 8Huck tabiedafbecopvingcahe, Witdmtdesite SmICEHOMCIRMK CE,
wher eby t he FEEI g %ﬁ |slattracted onto t he chuck nmenber 84. At the
same time, th Eralt FA§ ©2PHBE BRRRE- 170 of the third transport neans
136 is cut off 10 fron1the suctlon source to rel ease the workpiece 22 from
t he attracting |nstr¥¥§ The t he th|r tranigort neans 136 i s
sonewhat rais&d, and d%aﬁ ihe ¢laimed in glaimtionwheTelR: waiting

posi ti on. In the cl edel mprapdace comprileschuskmireshencB4rhaxkag, tQﬁd

wor kpi ec trac d 15 thereto is caused, to conmunicate with the
suctPon gb gh 1ng means Sgces the semiconductor wafer.

6. The cutting machine claimed in claim 5, wherein:
the cutting means has a rotating shaft, and a
cutting blade mounted on the rotating shaft; and the
15 rotating shaft extends parallel to the first straight line.

7. The cutting machine claimed in claim 5, wherein:
the cutting means includes first cutting means and
second cutting means; each of the first cutting means and
20 the second cutting means has a rotating shaft, and a
cutting blade mounted on the rotating shaft; the rotating
shafts are located tandem and extend parallel to the first
straight line; and the cutting blades are mounted on ends

of the rotating shafts facing each other.



wher eby the sem conductor wafer 30 is attracted onto the chuck menber
84. Also, the novable grip pieces 88 of the grip nechani sns 86 provided
on the chuck nmenber 84 are brought to the gripping position to grip the
frame 26. 20 Then, the chuck nmenber 84 having the workpi ece 22

attracted thereto is lowered to a requi¥egh position. The jetting nozzle
90 is turned in a reciprocating manner, and a cleaning liquid which may
be dei oni zed 5@Egtatg_hgiiﬁg_nligiggmiéhe jetting nozzle 90 toward the

wor kpi ece 22. 25 Moreover, the chuck nenber 84 is rotated at a speed of
about 600 rpm In this manner, the workpiece 22, which swarf formed by

cutting adherﬁscﬁﬁtlﬁ? ﬁé@ﬁﬂ@@ cdiSRising déﬁééﬁﬂk(§hﬁﬁbiﬁﬂn%amémhs|qu|d
fromthe jetting nozzle 90 is stopped, and the chuck nmenber 84 is

rotated at a SpEBASSH 1Bf2aPeEseBrO0R BT AT i f Ut WURPVT W% Anor kpi ece
22. 5 cAkkettel gaabmoaétp.@gpé g@ﬁ%aiﬂw c&m%ﬂ@mes% d Thuck

rai sed to the position shown in hen, the chuck nber 84 is
cut of f fron1Fﬁél§u€%PBﬁS§6u$E%SF%nFé¥%%$éhorlzQWﬁ?%ﬁKr@ﬁﬂQQﬂ¥<QEQWQ§

sem conduct or a""éﬁﬁ&k§9g AL&8. aﬁ@ea:’*éutﬂPfY@bA:?eaG* '@léﬁrﬁﬁ@ n&f’arféf the grip
nmechani snms 86 are

returned to t BéSReReEr L1PpRnglpeRing orred’ rellelakng mprans fQﬁ|QHﬁﬁﬂ$gb¢h@he
frame 26, therS?)éR{L@Eﬁ%hﬁ@ké@eoﬂo{:ﬂ%g&tég%% n%abﬁé‘eld/&[ﬂ%%ﬁ thee by the

chuck nmenber 84 transport neans 134 is noved
in the Y-IHki scutting area; and workpiece transport means. The cassette

bearing area, the chucking area, and the cleaning area are
placed in this order on a first straight line extending in
a predetermined direction. The chucking area and the
cutting area are placed on a second straight line

15 extending substantially perpendicularly to the first
straight line.

This Sheet Has Been Replaced
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5 direction to the cleaning area C. Then, the attracting instrunment 162
of the second transport neans 134 is | owered to cone into intimte
contact with the frame 26 in t he workpi ece 22. Then, the attracting
instrument 162 is caused to comuni cate with the suction source,
whereby the 10 workpiece 22 is attracted to the attracting instrunent 162.
Then, the attracting instrunment 162 of the second transport neans 134
is raised to a required height, and noved in the Y-axis direction to

t he chucki ng area B. Then, the attracting instrunent 162 of the second
15 transport neans 134 is | owered, and placed in such a manner as to
bridge the spacing between the pair of support nenbers 50 of the
tenporal |l y supporting neans 48 i | gcat ed at the operating position

i ndi cated by the two-dot chaiM'line in FIG 1. Then, the attracting
instrument 162 20 is cut off fromthe suction source to release the

wor kpi ece 22 fromthe attracting instrunent 162. Then, the attracting
instrunment 162 is raised. When t he.wor kpi ece 22, which has been
cut and cl eaned in the above manner, i ed on the tenporally 25
supporting nmeans 48, the_first transpg IS noved fromthe
wai ting position indicated\by the sefi ' 1 to the position
i ndi cated by the two-dot chad

. T3 grip neans 150
p/an edge 30

of the first transport n&dns 3 2

portion of the frame 26 iw"the workpiges 2 Z 0 153 u56a||¥
supporting neans 48. 3%% ' 2 irdhoved to
the position indicat@d by the twy, \ 92 dedTe l“% 2Afh FIG 1,

wher eby the wor kg ece 22 153 50 SEETTE 4/18hen, the
t ‘ < D¢l eaed-38 om t he
&~

e 158
e ) 44
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- 227 wor kpi ece 22, and the first transport neans 132 is returned

to the waiting position indicated by the solid i nes. Wi | e
t he precedi ng workpiece 22 is being cleaned 5 in the cleaning area C, the
next workpi ece 22 to be cut, whi ch has been acconmpdated in the
cassette 24, is carried out of the cassette 24 onto the tenporally
supporting means 48. Then, this workpiece 22 to be cut is chucked
onto the chuck table 52. After required alignnent 10 together with the
chuck table 52, the workpiece 22 is transported to the cutting area D.
In the cutting area D, cutting with the first cutting nmeans 94a and the
second cutting neans 94b can bF: i tPat ed. In the
above-descri bed dicer, the first cutfi'ng 15 neans 94a and t he second
cutting neans 94b for cutting the wor kpi ece 22 in the cutting area D
are arranged advant ageously togqayhgr with the cassette bearing area A
the chucking area B, the cleani ngggrea ¢&l4Bndoske cutting area D. Thus,
attention should be paid to theg,fact that %0 tlhe e@8bre dicer is
constituted to be conpact. Pq? L oul g i/ppghoul d be paid to the
facts that as conpared 5 i N Japanese Unexanmi ned
Pat ent Publ i cati on Nb@2b 1994- a there is no
portion locally prp@@¥d|n G S 'S e a 25 so-called
waiting area,1gad Inth 022 {0 o 0 tness of the machine
has been achi eve h tihe ¢ lasport nmeans 136 is
used to transpﬁa?‘z : 12§B(P e
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t he workpi ece after cutting but before cleaning, i.e., the wor kpi ece
havi ng swarf adhering thereto. On the other 30 hand, to transport the

wor kpi ece before cutting and after cleaning, i.e., the workpiece having
no swarf adhering thereto, the third transport neans 136 is not used,
but the first transport neans 132 and the second transport means

134 are use. Hence, swarf is not transferred, via 35 the transport neans,
to the workpi ece before cutting and

23 - after cleaning. This should al so be given attention. A
specific dicer as a preferred enbodi nent of the cutting machine
constituted in accordance with the present i nventi on has been descri bed
in detail with reference to 5 the acconpanying drawi ngs. It should be
under st ood t hat the invention iBjgot3restricted to such a dicer, but
vari ous changes and nodifications may be nade w t hout departing fromthe
spirit and scope of the invention.

30
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-24 - What | claimis: 1. - A cutting machi ne conprising
cassette supporting nmeans, disposed in a cassette i
supporti-ng 5 a cassette accommodating a plurality of REPLUACEMENT SSHEET

chuck tabl e disposed substantially horizgntally novabl retweetr—er
chucking area and a cutting area; cleaning neans i $posed

cl eaning area; cutting neans for cutting the wor k iecefgﬂﬂgggﬁmbn t he
chuck table located in the 10 cutting area; and workpi ¢cetransport aehnf,
wher ei n: the cassette bearing area, the chugking area, and

the cleaning area are placed i (CUTTIONGr MACHINE ——stra-ght—t+ael
whi ch extends in a predeterm ned direction, ina plan view, while th
chucki ng area cutt] 5 rea are placed on a second straight

| i ne, which ex$g%ﬁ%gst—géuggga%+§%ﬁg§uﬁ%rpendicularly to the first straight
i ne, in the plan view, and t he wor kpi ece accommodated in

the cassette | carried put of the cassette to the chucking area by the
20 wor kpi ece grﬁHEBng ﬂ%§$ Ne FUURES TP 1375 ST & SURRoE GiRg %eapﬁe

chgfking area,dﬁgpueg@qimoatégssgﬁté[Fbggfﬁgtggggﬁufbr suﬁﬁ?ﬂ%ih@eaChng
table, cut by the cutting means in the cutting area, then réturned to
t he chucki g aF%ﬁS?gt%tﬂg?ommog%ﬁ%mﬁt?mp%ﬂﬁﬁ%%qxﬂﬂ ,WQﬂkﬁﬁﬁ&Sﬁﬁg& chymka
site on the chygll@5di§pdsed t Suldieant £21T P hdEHEh Y I MIKHR Be®ween
transport nmeans, . ¢l eaned by the cl eani ng neans, then tranSporte

from the cl ean? nGHESHRT t 3L ¢h ARG R KF HeF I RURR  Kd eaningomegindce t ransport
neans, and cargisfos880ih e CPSHRIAE area OYeuthts MPMIRNEC &y *AUIRANY TRANS.
30 2. The cutting machine claimed in claim1l, wherein:
workplece chucked on the chuck table located in the
10 cutting area; and workpiece transport means. The cassette
bearing area, the chucking area, and the cleaning area are
placed in this order on a first straight line extending in
a predetermined direction. The chucking area and the
cutting area are placed on a second straight line
15 extending substantially perpendicularly to the first
straight line.

Figure 1
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tenporal ly supporting neans for tenporally supporting.the workpiece is
di sposed i n-the chucking area, the workpiece tq IRgp MEWT! aj
y

been carried out 35 of the cassette, is initially borne jon
25 supporting neans, and then transported froma sitlejon,the
tenporal |y supporting neans onto the chuck table; and 16 AUG 2000
wor kpi ece which has been cut and cl eaped is transportied fromthe

cl eaning means onto the tenporally 5 supporting neans, afgd then carried
into the cassette. 3. The cutting machi ne cl ai NME-ehiRegad-tedr———
wher ei n: the tenporally supporting neans is conposed of a

pair of support nenbers placed above the chuck table 10 located in the
chucki ng area, and the pair of EﬁﬁpOﬂt menbers are novabl e bet ween an
operating position at which tThe support nenbers are located with a

pr edet er m ned spacing fromeach other and the workpiece is borne by the
support nenbers in such a manner as to bridge the spacing 15 between the
support nenbers, and a non-operating positi QR at which the support
menbers have been noved fromthe ROSi tion away from each

ot her and the workpi ece Is all owed
bet ween the support ﬁ%wners.
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20 4. The cutting machine clainmed in claim?2, wherein: t he

wor kpi ece transport neans includes first transport [MeaR n
transport neans, and third transport neans; 25 ”ﬁ?pﬁﬁgﬂﬁ&?s EET
transport neans carries the workpiece to be cut, oyt Jof the cassetfe
onto the tenporally supporting means, and carries tjhd woekR{}€2800 Whi ¢h
has been transported onto the tenmpgrally supporting rfeans after
bei ng cut and cleaned, froma site on—ghe'tenporally 3qQ s s
into the cassette; t he second transport neang_transports the
wor kpi ece to be cut, which has been carried out of the cassette and
borne on the tenporally supportingfqj .n42 froma site on the tenporally
supporting means onto the chuck tabl & and 35 transports - -the workpi ece,
whi ch has been cut and cl eaned, - 26
- fromthe cl eaning means onto114pg,tenporally supporting means;
and the third transpqogpbne nd! Pameﬁbrts t he wor kpi ece,
whi ch has been returned to thegghucking arga t\oge;B8b with 5 the chuck
table after being cut, from q>8iteighp\t Ne 1088 abl e to the cl eaning
nmeans. 1026 \124b 116b
52A 126b
100a 102a\_ 2 120b
114a 93
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5. .- The cutting machine clainmed in claim1l, wherein: [~ the

wor kpi ece conprises a sem conductor wafer, and 10 the CJtBEMCEM&MB SHEEES
t he sem-conduct or wafer. 6. The cutting nmachi np a T

5, wherein: the cutting nmeans has a rotating shaft1, %@(&sm
cutting blade nounted on the rotating shaft; and the 15 rotatéf t
extends parallel to the first straight,line. 7. Fhe-cuiling |
machi ne clainmed in claimb5, wherein=—"—— t he cuttli ng nmeans i ncl udesl
first cutting nmeans and second cutting neans; each OT Thefrst—seiidng
means and 20 the second cutting neans has a rotating shaft, and a

cutting blade nounted on the rotating shaft; the rotating shafts are

| ocated tandem and extend parallel _to the first strai-ght line; and the
cutting bl ades are nounted on end:F|g. 8f the rotating shafts facing each
ot her.




