DESCRI PTI ON SHEET STI CKI NG APPARATUS AND STI CKI NG METHOD Field of the

I nvention [0001] The present invention relates to a sheet sticking

appdaratus and a sticking nethod, particularly to a sheet sticking apparatus
and a sticking nethod capable of sticking a sheet to a plurality of

pl ate-1i ke objects substantially sinultaneously, and cutting the sheet

al ong the outer periphery of the plate-like objects. Background of the Art
[0002] Conventionally, sem conductor wafer (hereinafter, sinply referred to
as "wafer") is stuck with a protective_ _sheet for protecting circuit surface
thereof , and stuck with a heat s®RBRIFTIMhesive sheet on the rear
surface or front surface thereof %3003 As a sheet sticking method as
descri bed abS&WEET; 5 ICKING, AER dmlﬁ?tu NGr @ ysi ng a raw strip
sheet in which a strip of sheet such as the protectlve sheet, an adhesive
sheet and the like is tenporarily stuck on a strip of release |l iner, the
sheet is peeled off fromthe release |I|iner, stuck onto awafer, and then cut
of f al ong t h&isdid Sfethe IpvieRdtdQ er: thus the sheet is stuck onto the

waf er (refer[o%oa% for exanpl e, patent docunent 1).

The present invention relates to a sheet sticking
apparatus and a sticking method, particularly to a sheet
sticking apparatus and a stickingmethod capable of sticking
a sheet to a plurality of plate-like objects substantially
simultaneously, and cutting the sheet along the outer
periphery of the plate-like objects.

Background of the Art
[0002]

Conventionally, semiconductor wafer (hereinafter,
simply referred to as "wafer") is stuck with a protective
sheet for protecting circuit surface thereof, and stuckwith
a heat sensitive adhesive sheet on the rear surface or front
surface thereof.

[0003]

As a sheet sticking method as described above, the
following method is known. That is, using a raw strip sheet
in which a strip of sheet such as the protective sheet, an
adhesive sheet and the like is temporarily stuck on a strip
of release liner, the sheet is peeled off from the release
liner, stuckontoawafer, andthencut off alongtheperiphery

of the wafer; thus the sheet is stuck onto the wafer (refer



[ 0004] Patent docunent 1: Japanese Patent Application Laid-Open No.

2003- 257898 SUMMARY OF THE | NVENTI ON Problemto be Solved by the Invention

[ 0005] However, the cutting device disclosed in the patent docunent 1
adopts such an arrangenent that the sheet is fed out and stuck to the wafer
in a state that one wafer is supported on a table. Therefore, there is such
a di sadvantage that the sheet cannot be stuck to a plurality of plate-like
objects substantially sinultaneously. That is, different from silicone

waf ers, the tendency toward the | arge size of . conpound sem conductor wafers
has not prog%@ssgﬂryEF?mPQSWEPQF?nﬁmﬁﬁﬁuﬁﬁn&h&)rncrease of performance of
LEDs (|1 ght nitﬁing diode) , the need for the small size wafers is getting
i ncreased. F@&BQ@ even when sheet sticking apparatus for processing |arge
size wafers is applied to as_it_is, the_ advantage of scale thereof cannot
be obt ai ned. PR56B&] dorenpBEt 1ofJanrneg sk Srtai] ARpd igaddan LaikiRedh has
been proposed in_view of the above di sadvantage. It is an object of the

pr esent invEﬁtiaﬂopdzﬁpggpde a sheet sticking apparatus and a sticking

met hod -capabl e of stickiﬁg a sheet to a plurality 2 of plate-like objects
subst anti al | fOMMARY: QFcJHE JNVENTION

Problem to be Solved by the Invention
[0005]

However, the cutting device disclosed in the patent
document 1 adopts such an arrangement that the sheet is fed
out andstuck tothewafer inastate that onewafer is supported
on a table. Therefore, there is such a disadvantage that
the sheet cannot be stuck to aplurality of plate-1like objects
substantially simultaneously. That is, different from
silicone wafers, the tendency toward the large size of
compound semiconductor wafers has not progressed yet.
However, owing to the increase of performance of LEDs (light
emitting diode), the need for the small size wafers is getting
increased. However, even when sheet sticking apparatus for
processing large size wafers is applied to as it is, the
advantage of scale thereof cannot be obtained.

[0006]
[Object of the Invention]

The present invention has been proposed in view of
the above disadvantage. It is an object of the present
invention to provide a sheet sticking apparatus and a

sticking method capable of sticking a sheet to a plurality



Means for Solving Problens [0007] To achi eve the above object, the present

I nvention adopts such an arrangenent that a sheet sticking apparatus,
conprising: a table for supporting plate-like objects; a sheet feed-out unit
for feeding out a strip of sheet to upper surface sides of the plate-Ilike
obj ects supported by the table; a press roller for pressing the sheet to
stick the sanme to the plate-like objects; and cutting neans for cutting the
sheet along the outer periphery of the plate-like object, wherein the table

is arranged sqQ that a ural ity of ate-1i.k obj.ec can be supported in a
subst ant ol | 5% BAPEARREI BhdetsRy hE taRsUA I HB W AOE R t he

pl ate-1i ke opjects_ sufstanti all I mul taneously. [0008] In this invention,
the cutting H%§H§ F?rcgﬂénggtkﬁ%b ™% nulti-joint robot having a plurality
of joints an? hgg joints are controlled by NC. [0009] The table is arranged
so as to incl88873n outer table and a plurality of inner tables, and the

outer table and ipgner tables are arranged so to nove in the vertical 3
direction respecti 8|?chféve the above éLcht,E¥Le presentr}nvention

adopts such an arrangement that a sheet sticking apparatus,
comprising: -

a table for supporting plate-like objects:

a sheet feed-out unit for feeding out a strip of sheet
to upper surface sides of the plate-like objects supported
by the table;

a press roller for pressing the sheet to stick the
same to the plate-like objects: and

cutting means for cutting the sheet along the outer
periphery of the plate-1like object, wherein

the table is arranged so that a pluralityof plate-1like
objects can be supported in a substantially identical plane
and the sheet can be stuck onto the plate-like objects
substantially simultaneously.

[0008]

In this invention, the cutting means is constituted
of a multi-joint robot having a plurality of joints and the
joints are controlled by NC.

[0009]

The table is arranged so as to include an outer table

and a plurality of inner tables, and the outer table and

inner tables are arranged so as to move in the vertical



[ 0010] Al so,
direction in
t he upper su
outer table

the inner tables are arranged so as to nove in the vertical
accordance with the thickness of the plate-Ilike object using

rface of the outer table as the reference position, and the

is arranged so as to nove in the vertical direction in

accordance wth the thickness of the sheet using the press surface of

press roller
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as a reference, thereby the press force of the press roller is
mai nt ai ned at a substantially constant |evel. [0011] Further, the

r.obot d n arrangenent so as to be selectively
a8t idh §§%§§é¥{%%#§'suctlon armto the free-end side thereof,

a utter

iB%ngn to transfer the plate-like objects to the table when
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table as the reference position, and the outer table is
arranged soas tomovein theverticaldirection in accordance
with the thickness of the sheet using the press surface of
the press roller as a reference, thereby the press force
of the pressroller ismaintainedat a substantially constant
level.

[0011]

Further, the multi-joint robot may adopt such an
arrangement so as to be selectively mounted with a cutter
blade and a suction arm to the free-end side thereof, and
has a function to transfer the plate-like objects to the
table when the suction arm is mounted.

[0012]

Furthermore, such an arrangement is adopted that
inspection means is disposed in the vicinity of the
multi-joint robot, andhas a functiontoalign the plate-like
objects as well as a function to inspect the cutter blades.
[0013]

Also, the present invention adopts such a sheet
stickingmethod in which, in a state that plate-1like objects

are supported by a table, a press force is imparted to a



objects and the sheet is cut along the outer peripheries of the respective
pl ate-1i ke objects, conprising the steps of: inparting a press force to the
sheet in a state that a plurality of plate-like objects are supported in a
substantially identical plane of the table, and then cutting the sheet al ong
the outer peripheries of the respective plate-like objects. Effect of the

I nvention [0014] According to the present invention, since the sheet can

be stuck in a state that a plurality of plate-like objects are supported on

| argel y | ncr &3a8 Sophct SSRREFLS hePex sl 2‘“%?%%9 tﬁ% é%ee%ké“@;ﬁ“b'es
provi ded. Als é%t%p§P;h%h%y%lonEa9 cggdaiggﬂgpﬂg _g giifiﬁﬁ bl e of

noving in t h V&rtic direc aveR Whan ate-llke

obj ects and/or e thlckness f,.th he .ar varled the |ck Dg.accuracy
can be. i nCh b8 KRGS Pyt 10 & Eanaroi et Thecets g%orce.

Furt her, the ttlng device is constltuted of the nult|-10|nt robot, and at
the free-end%i‘de thereof the cutter blade and the suction armcan be

nount ed select!vel.. ereforeranu d % on cutting yLcg can be
bt i ned_ 5 whi oh BUPPEEAE8 REOTS (i itet £bRecneSh v A PhG thctnes
a plurality of plate-like objects are supported in a
substantially identical plane of the table, and then
cutting the sheet along the outer peripheries of the
respective plate-1like objects.
Effect of the Invention
[0014]

According to the present invehtion, since the sheet
canbe stuck in a state that aplurality of plate-like objects
are supported on the table, a sheet sticking apparatus, the
processing capacity of which is largely increased owing to

" the simultaneous sticking of the sheet, can be provided.

Also, since the outer table and the inner tables are
capable of moving in the vertical direction, even when the
thickness of the plate-like objects and/or the thickness
of the sheet are varied, the sticking accuracy can be
maintained constantly by imparting a constant sheet press
force.

Further, the cutting device is constituted of the
multi-joint robot, and at the free-end side thereof the
cutter blade and the suction arm can be mounted selectively.

Therefore, amulti-functional cuttingdevice canbe obtained



and as a transferring device, and thereby cost reduction can be achieved.
Furthernore, since the inspection neans that has both of the functions of
alignment of the wafer and inspection of the cutter blades is disposed in
the vicinity of the cutting device, the plate-like objects can be di sposed
on the table wth the direction or orientation thereof being maintained
constant, and also defects or the |like of the cutter blades can be
detect ed. BRI EF DESCRI PTI ON OF THE DRAWNGS [0015] Fig. 1 is a front view

hemat i cal | ' L cki ' '
schemat| ca %E?ngmﬂgeggégﬁ%eﬁéthscfafle.‘l‘lé‘gf@r%‘@%@ﬁé’%éa’ﬁ%ﬂ%‘%%%“sa”

enbodi nment . erspective view schemati c heet
sticking app tys. . H | cheyRLLC | ' lg. 2
of a state t%gta gér%b%‘tga%%f%grgnéuctlonéér%% I g. éffsé/dasﬁ%lven ar gﬁég)d:

per spective ggﬁm%ghgwhﬁgvgdfront end portion of the robot holding a cutter

bl ade. Fig. I's ‘an enlarged perspective view showing the front end portion

of Lne robot hol di g fnaukbben Aifbe tRbGindbdct drPRELhg! i ORsIRAL Ona!

view of a table a e robo anatio erence Nuneral s [ 0016]
10: sheet Stb%kfﬂg @Qﬁ@fféﬂé of alignment of the wafer and inspection

of thecutterbladesisdisposedinthevicinityof thecutting
device, the plate-like objects can be disposed on the table
with the direction or orientation thereof being maintained
constant, and also defects or the like of the cutter blades
can be detected.
BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

Fig. 1 is a front view schematically showing a sheet
sticking apparatus in accordance with an embodiment.

Fig. 2 is a perspective view schematically showing
the sheet sticking apparatus.

Fig. 3 is a schematic perspective view same as Fig.
2 of a state that a robot holds a suction arm.

Fig. 4 is an enlarged perspective view showing a front
end portion of the robot holding a cutter blade.

Fig. 5 is an enlarged perspective view showing the
front end portion of the robot holding a suction arm.

Fig. 6 is a partial cross sectional view of a table

and the robot.

Explanation of Reference Numerals



12: sheet feed-out unit 13: table 14: press roller 15: nulti-joint robot
(cutting means) 16: canera (inspection neans) 51: outer table 52: inner
tabl'e 62: robot body 63: cutter blade 100: suction arm 200: nmgazine S:
adhesi ve sheet W wafer (plate-like object) DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS [0017] Hereinafter, enbodinent of the invention will be
described with reference to the drawings. [0018] Fig. 1 is a front view
schematically showi ng a sheet sticking apparatus according to the

enbodi nment ; q@g B19- 2 is a schematic perspective view thereof. In these
figures , a sheet sticking apparatus 10 conprises: a sheet feed-out unit

12 di sposed i@ .t R{ MRPET R HPL R f@ase 11; a table 13 for supporting a
plurality of maferg VVasJ' J]éfezﬁ%ke 7 object within a substantially sane

pl ane, a press.r ghlsi fggégyhfrgﬁyglng a press force to an adhesive sheet S
f ed '

13: table

14: press roller

15: multi-joint robot (cutting means)
16: camera (inspection means)

51: outer table

52: inner table

62: robot body

63: cutter blade

100: suction arm

200: magazine

S: adhesive sheet

W: wafer (plate-like object)
DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0017]

Hereinafter, embodiment of the invention will be
described with reference to the drawings.
[0018]

Fig. 1 is a front view schematically showing a sheet
sticking apparatus according to the embodiment; and Fig.
2isaschematicperspectiveviewthereof. Inthese figures,
a sheet sticking apparatus 10 comprises: a sheet feed-out
unit 12 disposed in the upper portion of a base 11; a table

13 for supporting a plurality of wafers W as a plate-1like



out to the upper surface side of the wafers Wto stick the adhesive sheet S
to the wafers W a nmulti-joint robot 15 (hereinafter, sinply referred to as
"robot 15"), which is cutting neans for, after sticking the adhesive sheet
Sto the wafers W cutting the adhesive sheet S along the respective outer
edges of the wafers W and has a function to take out the wafer Wfrom a
magazi ne 200 and transfer the sane onto the table 13; a canera 16 as

i nspection neans (which will be described later) for aligning the wafers W

and inspect i 89959% GULheh leténﬁ&ffydsea&h&epﬂa?né Ofg peGKig 1e4t ter

bl ades and sucfion arns; a pee ing device 18 for peeling unnecessary

adhesi ve shegj %r%ﬁéﬂﬁ&é e @RS M bl 9 488 §PPE sk E aF ¢ f the
table 13; and a w nding apparatus 19 for w nding the unnecessary adhesive

sheet Si. [89%9{0-@}% hrlr Eﬁ%@a@:@t s¥8b oA 3 HPMRIFIESH Fo SUPRM teHeL! I er 20
for supporting a rolled raw strip sheet L in which a strip of adhesive

sheet S is { RHRAGIGL knsbck 09 PRE WAELAESy Ofa e ] Poflc Gdidease | iner

PS, a peel plate 22 wth which the raw strip sheet L d out fromthe

support rolI%e%gmh%té?argimpiglﬁ@fiepﬁé& P aReelo8bl iﬁe?acth?fervqssheet S

from the release liner PS; a collection roller 23 for [ecting the

rel ease | nebuResRY HBAL ot 1% SRS A MW IhE aihe s§VbdEnst | €11, 25 10 31
di sposed between the support roller 8 20 and the collection roller 23; a

buf fer rol | egnd3 lspesed, Bakwany HHif OHaHEsiOL! e nd18fg arensi on

measuri ng
respective outer edges of the wafers W, and has a function

to take out the wafer W from a magazine 200 and transfer
the same onto the table 13; a camera 16 as inspection means
(which will be described later) for aligning the wafers W
and inspecting the cutter blade; a stock device 17 for
stocking cutter blades and suction arms; a peeling device
18 for peeling unnecessary adhesive sheet S1 outside of the
wafers W from the upper surface of the table 13; and awinding
apparatus 19 for winding the unnecessary adhesive sheet S1.
[0019]

The sheet feed-out unit 12 comprises: a support roller
20 for supporting a rolled raw strip sheet L in which a strip
of adhesive sheet S is temporarily stuck on one surface of
a strip of a release liner PS; a peel plate 22 with which
the raw strip sheet L fed out from the support roller 20
is sharply folded back to peel off the adhesive sheet S from
the release liner PS; a collection roller 23 for collecting
the release liner PS by winding the same; a plurality of

guide rollers 25 to 31 disposed between the support roller



means 35 di sposed between the guide rollers 27 and 28, which includes a

| oad cell 39 and tension neasuring roller 40 supported by the |oad cell 39
and ‘positioned at the base side of the peel plate 22, and sticking-angle
mai ntai ning neans 37 for integrally supporting the peel plate 22, guide
rollers 27, 28, 29, and the tension neasuring nmeans 35, which interacts
with the press roller 14 to maintain the sticking angle O of the adhesive
sheet S with respect to the wafer Wto a constant angle. The guide rollers

27 and 29 ar go MOYhIhNddY 1258138008 32, b LR 3RIALIVSS 1y SHRZRG b ake

shoes 32 and 42 are arranged so as, en sticking the adhesive™ sheet S to

the waf er ngewés?ngfﬁ% £48r £ 8185 1 0ad\%6 £ REIRAN Reatdnd ol | of

27, 29, by neans o ers 38 and 48 respectively, to nip the adhesive

sheet S to rﬁé%ﬁ@i%ngﬁtgﬁog‘éﬁ%é‘ﬁnéé}?ftﬁgf uid048h ez% %ght%é‘emﬁﬂ?ﬁf

feed-out unit e tension neasuring nmeans 35 e’ sticki ng-angl e

mai ntaining ghafiacd’s HaANCENS SANSh UehRdcH feaiel PG Uy L. are

the identic to ose disclosed in't apanese Patent i cation

:_ﬁi/gnﬂogg N‘?’ﬁgﬁg?grtéSBQQSE?PE%bggeQ%}%géta? o%pc?#e%iﬁ?c? r%ep%&rﬁs%f her ei n.
(002112 e AVToL R B et oA A d D o Y

means 37 for integrally supporting the peel plate 22, guide
rollers 27, 28, 29, and the tension measuringmeans 35, which
interacts with the press roller 14 to maintain the sticking
angle O of the adhesive sheet S with respect to the wafer
W to a constant angle. The guide rollers 27 and 29 are
provided with brake shoes 32, 42 respectively. These brake
shoes 32 and 42 are arranged so as, when sticking the adhesive
sheet S to the wafer W, to be moved toward/away from the
corresponding guide roller 27, 29, by means of cylinders
38and 48 respectively, tonip the adhesive sheet Storestrain
the feeding thereof.
[0020]

Note that the sheet feed-out unit 12, and the tension
measuring means 35 and the sticking-angle maintaining means
37, which are constituting the sheet feed-out unit, are the
identical to those disclosed in the Japanese Patent
Application Laid-Open No. 2005-198806 applied by the
applicant of the present invention. Therefore, detailed

description thereof will be omitted herein.

[0021]



pl ane view and i nner tables 52 each having a substantially circular shapes
I n plane view, which are disposed at four areas neighboring with each ot her
within an area of the outer table 51. The outer table 51 includes holl ow
portions at = four areas so as to receive the inner tables 52 in a state to
forma gap C respectively between the outer periphery of the inner tables
52 and the respective hollow portions, and is arranged so as to nove in the
vertical direction with respect to the base 11 via a uniaxial robot 54. On

the other hand, .Eilghsﬁ)(;wr% NG, W18, bables, p% '%h@”& ﬁﬂ&dlﬁ%o@rt &dPve in

the vertical direction Wth tespect -to the outer a uni axi a

| accor dancBtar PReFnERO LR S h@%‘?néa?'s%st?g“%ﬁ# e e "
abl o 51 novBaang TEev vl TaitaEeblfe i BeRACRA00RN 4 Hndi e P Ll s
he rof or encE TRAPELSEPRE BF eé%effe??vi%%f Tt I R
to be maint %Erggaga p:lr é#@:?r&y&@%ltﬁlx%a}/chcg %l#h%.\ﬁrer% a-ll-‘@%:[of% eoﬁit{%ﬁcﬁ:e the

upper surfac ers € Col nci

upper surface .gf ot e oubgl dafl:e by geelﬂesag Longe: o 44 BEetasS can be

mai nt ai ned to a Consfa ITrespective o exi stence of
e 0T o U SR RS IS Som s
to form a gap C respectively between the outer periphery
of the inner tables 52 and the respective hollow portions,
and is arranged so as to move in the vertical direction with
respect to the base 11 via auniaxial robot 54. On the other
hand, each of the inner tables 52 is arranged so as to move
in the vertical direction with respect to the outer table
51 via a uniaxial robot 56. Owing to this, the inner tables
52 move in the vertical direction in accordance with the
thickness of the wafer W with respect to the upper surface
of the outer table 51 as the reference position, and the
outer table 51 moves in the vertical direction in accordance
with the thickness of the sheet S with respect to the press
surface of the press roller 14 as the reference. Thereby
the press force of the press roller 14 is arranged to be
maintained at a substantially constant level. That is,
since the upper surface of a plurality of wafers W can be
made coincide with the upper surface of the outer table 51,

the press force of the sheet S can bemaintained to a constant

level irrespective of the number or existence of wafers W.

10



each of the inner tables 51 is arranged to be heated via heating neans (not
shown). Therefore, in a case where a heat sensitive adhesive sheet is
adopted as the adhesive sheet S, the wafers Wcan be stuck through heating.
[0022] The press roller 14 is supported via a portal frame 57. On the upper
surface side of the portal frame 57, «cylinders 59, 59 are provided. The
press roller 14 is arranged so as to nove in the vertical direction ow ng
to the operation of these cylinders 59. As shown in Fig. 2, the portal

frane 57 1s 2hep086det Ohe JRUEDIE o g%eSf%gg £E8 ' Gont bz g’ﬁb;".l\élg? the

uni axi al robot e guide Tral own i n

robot 15 compt {393, Ji0hot1uBOANAZe AT, HNGEL L EeblAen DS oSGl On arm

100 support on the free-end si t he robot refer to Figs. 3

and 5) . The £obgtopogite 628! eloped DASE; SACHLANL o dd idaddn Yo h ar m

65A to 65F disposed on the upper surface t he base section 64 so as

to b t at En .t i i t A , d |, hold
0,02 oL SRS RStHEanl 6L OMnyRl, IR P Lol haitl 1o 1

chuck 69 attac to ront en ., on the

[ree-end sidfegt LOAeiPROL BAAYsPPe diiEePeroitholild &s A1 %idfhte*éi%fe“ 658,

65C, 65E are provi SO as to be rotata ane 1n Fig. 6;

and the firsty Lpugt hegad, ikt wakiR 63Ast08R (B25uhe HlRuied so as to be
rot at abl e about
[0022]

The press roller 14 is supported via a portal frame
57. On the upper surface side of the portal frame 57,
cylinders 59, 59 are provided. The press roller 14 is
arranged so as to move in the vertical direction owing to
the operation of these cylinders 59. As shown in Fig. 2,
the portal frame 57 is arranged to be movable in the
X-direction in Fig. 1 via a uniaxial robot 60 and the guide
rail 61.

[0023]

As shown in Fig. 6, the robot 15 comprises a robot
body 62 and a cutter blade 63 or a suction arm 100 supported
on the free-end side of the robot body 62 (refer to Figs.
3 and 5). The robot body 62 includes a base section 64,
first to sixth arms 65A to 65F disposed on the upper surface
side of the base section 64 so as to be rotatable in the
directions of the arrows A to F, and a tool holding chuck
69 attached to the front end of the sixth arm 65F; i.e.,

on the free-end side of the robot body 52. The second, third

and fifth arms 65B, 65C, 65E are provided so as tobe rotatable

11



the shaft thereof respectively. The robot 15 in this enbodinent is
controlled by NC (Nunerical Control). That 1is, the novenent anount of the
respective joints with respect to the workpiece is controlled based on
nunerical inf ormat ion corresponding thereto, and every novenent anount
thereof is controlled through a program Thus, the nethod adopted is
conpletely different fromthe conventional cutting neans, in which the
position of cutter blade has to be changed nanually every tine when t he

wafer size is alt O n 0 th ri,.cal ontr I r|b above,
since the cutfe? blgd% Zh*Bé- cﬁa qfthF fﬁ5§tdr °P5§h Iér ﬁ%}y

posi tion, QQIm% fsalhsd ) g%F §£‘§ On eﬁie\é@f&é W%aﬁﬁﬁreo?fe CHt{gRPJ ent

position, the's S can be cut per|p ery t urther, the

cutter bl ade f3 ioh Ay 0iersP ?ésb@cfﬂﬁvg‘.’iﬁed T 3 p5E i8N sQutside of the

area above thet osition besi 3 to escape

theref rom dutiRgs, %tcggé&gtp&ﬂéa' nol PRgAL-4525 neuRLa: i G5yt and 5.

t he tool holglng C uck conprises rec Iver aV|ng a Substantially

cylindri cal ﬂg@e¢gﬁ€%ﬂﬁqﬁﬁ%€#ﬁ&?e§ é@ﬁﬂ%@gﬁera QQSIQéEEe

substantlally 12 away Trom eac he peri rection of the

e b ne S ELgeoseLs ks ibn i ohRhads OF clsguels o 10
which forms a0 acibaadly €ne?Bio, Safll’ 89EY RGvafehP MY OJh"éﬁEé%PaCk‘Nar d

is controlled through a program. Thus, the method adopted
iscompletelydifferent fromthe conventional cuttingmeans,
in which the position of cutter blade has to be changed
manually every time when the wafer size is altered.v Owing
to the numerical control asdescribed above, since the cutter
blade 63 can be changed its posture to an arbitrary position,
angle or the like, even when a wafer W placed at a different
position, the sheet S can be cut along the periphery thereof.
Further, the cutter blade 63 is arranged so as to be moved
to a position outside of the area above the table 13; i.e.,
a position beside the table 13 to escape therefrom during
non-cutting operation.
[0024]

As shown in Figs. 4 and 5, the tool holding chuck 69
comprises a receiver 70 having a substantially cylindrical
shape and three chuck claws 71 disposed at positions
substantially 120° away from each other in the peripheral
direction of the receiver 70, which detachably holds the

cutter blade 63 or suction arm 100. Each of the chuck claws

12



in the radial direction with respect to the center of the receiver 70 by
pneumati c pressure. [0025] The cutter blade 63 conprises a bl ade hol der 63A
constituting a base portion and a blade 63B inserted into the front end of
t he bl ade hol der 63A and fixed thereto. The bl ade hol der 63A has a
substantially cylindrical shape, and at the positions substantially 120
away fromeach other 1in the peripheral direction of the circunferenti al
surface thereof, grooves 72 having a |l ength extending fromthe base end to

an i nter medi g4 & ROL! it DAY 88he A5 Q59 52! PicL Mg B @b Ihon. The

poi nt ed- edge portion of t cl aws are arranged to engage with

these grooveg, fgn, SeLERY I 1Er DOSLA 5B o G e A dPiuit-aM L h
hé t5%$ %*dlng éhuc 6§§ 8

respect tot iIs malntained to be constant. [0026]

The bl ade_hol degy, 534 P P ARA% 9 L. RRALRICH 1B tns U ANk and br at i ng

device therein, and Is arranged so as to heéat the w th the heater

as well as tgngﬁggEe7ot % %é@ﬁﬁaQ§§.$%%%§ he vibrating device. As the

heater, a col eater ca exenpl i and as the vibrating device, an
ul trasonic vkgbgghng device can be exenplified. [0027] As shown in Figs. 2
and 3, the canera’16 is disposed 13 in the vicinity of the robot 15. The

camera 16 is arranggd o3 aeiidte Ul CoRGEI00S LObIghECholtkeoteson the

constituting a base portion and a blade 63B inserted into
the front end of the blade holder 63A and fixed thereto.
The blade holder 63A has a substantially cylindrical shape,
and at the positions substantially 120° away from each other
in the peripheral direction of the circumferential surface
thereof, grooves 72 having a length extending from the base
end to an intermediate portion thereof are formed along the
axial direction. Thepointed-edge portions 71A of the chuck
claws 71 are arranged to engage with these grooves 72, and
thereby the position of the cutter blade 63 with respect
to the tool holding chuck 69 is maintained to be constant.
[0026]

The blade holder 63A is equipped with a heater (not
shown) and a vibrating device therein, and is arranged so
as to heat the blade 63B with the heater as well as to vibrate
the blade 63B with the vibrating device. As the heater,
acoilheatercanbeexemplified; andas thevibratingdevice,
an ultrasonic vibrating device can be exemplified.
[0027]

As shown in Figs. 2 and 3, the camera 16 is disposed
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edge of the cutter blade 63 ; or when the anount of the adhered adhesive
exceeds an al |l owabl e range, to output a signal to a control device (not
shown), and responding to the signal, the robot body 62 automatically

repl aces the cutter blade 63 with another blade stored in the stock device
17. Also, the camera 16 is arranged to achi eve such function to detect
V-notch or orientation flat (not shown) of the wafer to align the wafers W
when the robot 15 disposes wafers Wfromthe nagazine 200 on the respective

i nner tables;g2id 1iR8 iaR) 85 ke oB@4815AS BOWMANdEah BSts arddtigea the
stock device 17 includes "a first stocker 17A for storing each cutter bl ade

63 and a seg@ndcRiGEeEudr BrhRbt SR8 Y RO dBr Uh tHeid 15 is
arranged so as to transfer the wafer Wfromthe nmagazine 200 to the table

13 when the gHgkiditREBukdRr P12EA6S ;W r whBA 13K bRbuRk et RS dahi@Ri . and to
transfer the wafer W after being stuck wwth the sheet S to the next

process. Not gankBal el &ecss@s A adl BywhBA cCRARGE SO YU PP AL Ofa 1QRA, whi ch
is formed with the same grooves 72 as those of the blade holder 63A, and a

Y-shaped ar mysesis A0 ieMBoaish diowd)t 26HAC e 5o dn Gt® A9 WIgnBA0A and i s

provi ded with vacuum hol es 00C communi cating wth a deconpression device

(not shown) thB $b6of ¥y YW R utRRERA a1 BEPIHEELOPHET B {00 Alfle 14
| -shaped arns having diffeerent shapes and arns for sucking different size

vafers, and ghegfrh andtde2B186EMISHENin?Bhe stock device 17. Also,
the camera 16 is arranged to achieve such function to detect
V-notchororiéntation flat (not shown) of the wafer toalign
the wafers W when the robot 15 disposes wafers W from the
magazine 200 on the respective inner tables 52 of the table
13.
[0028]
As shown in Figs. 2 and 3, the stock device 17 includes
a first stocker 17A for storing each cutter blade 63 and
a second stocker 17B for storing suctionarms 100. The robot
15 is arranged so as to transfer the wafer W from the magazine
200 to the table 13 when the suction arm 100 in place of
the cutter blade 63 is kept, and to transfer the wafer W
after being stuck with the sheet S to the next process. Note
that the suction arm 100 comprises an arm holder 100A, which
is formed with the same grooves 72 as those of the blade
holder 63A, andaY-shapedarmsection 100B, whichisattached
to the arm holder 100A and is provided with vacuum holes
100C communicating with a decompression device (not shown)

in the front ends thereof. Other suction arms 100 are

14



suction arns for handling sem conductor wafers of 8 inch, 12 inch or the

| i ke can be stocked. [00291 As shown in Figs. 1 and 2, the peeling apparatus
18 conprises a snmall dianmeter roller 80 and a large dianmeter roller 81. A
noving frame F supports the small dianmeter roller 80 and the |arge di aneter
roller 81. A noving franme F conprises a front frame FIl and a rear franme F2,
relatively disposed along the Y-direction in Fig. 2, the rear frane F2

bei ng coupl e ith the front .fra | _vi connectin nber  83. The rear
fram o s Laphopearay BAraLrEershs asthahd Ans Fin sockind 7 ' Fe
supported by .t ide .rail 61 OmMng fo this, the noving frame F is
rouabl e in  SEpEEhToni {4 wargts, MRS S schal e th ol gt g

di aneter roller, 81 as_shaqg bn F.q. 1. The arm nenber .84 i r.ranged so
that a cyl i nlBFtAERCaTROE PRE ARG SamdvePdic sy VafsEs of £ ecti on
cl oser tol/a fromthe small, diameter roller. 80. [00301 The w nding

appar at us 13@§oﬁBFF;8§:t§edhﬂ58 FSPI&F S§8°§ﬁ orted by the noving frame F
and a mﬁnding hg%ler 93, which is supported at the free-end of the rotation
arm 91 and 4B éd on the circunferential surface of the drive roller 90

via a spring 92 to,nip the un 3Cessqry d?es{ve 15 sheet Si:.fxdrive nmot or
Mis disposed at th& %ﬁ%ﬁ’? Jéhge(?fs ?hé gr ve POIRET LY ARRAT3TYE L r anged
so that, Vmego'rtn?)%ises a small diameter roller 80 and a large diameter
roller 81. A moving frame F supports the small diameter
roller 80 and the large diameter roller 81. A moving frame
F comprises a front frame F1 and a rear frame F2, relatively
disposed along the Y-direction in Fig. 2, the rear frame
F2 being coupled with the front frame F1l via a connecting
member 83. The rear frame F2 is supported by a uniaxial
robot 85, while the front frame F1 is supported by the guide
rail 61. Owing to this, the moving frame F is movable in
X-direction in Fig. 2. An arm member 84 supports the large
diameter roller 81 as shown in Fig. 1. The arm member 84
is arranged so that a cylinder 88 can move the large diameter
roller 81 in the direction closer to/away from the small
diameter roller 80.
[0030]
The winding apparatus 19 comprises: a drive roller
90 supported by the moving frame F; and a winding roller
93, which is supported at the free-end of the rotation arm

91 and abutted on the circumferential surface of the drive

roller 90 via a spring 92 to nip the unnecessary adhesive
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drive roller
fol l'ows the
sheet Si is

wi ndi ng rol

spring 92.

below. In th
adhesi ve she
position of

fixed to the
adhesi ve she
19 through t
sheet Sis d
by the peel
gui de roIIer
f eedi ng out

on the wafer
pulled by t
tensi on ther
sti cki ng- ang
stuck with t

90 is driven to rotate by the notor M the winding rol

er 93

drive roller 90 to rotate; thereby the unnecessary adhesive

wound thereon. Note that as the wound anmount i ncreases,

t he

er 93 shifts rightward in Fig. 1 against the force of the
[ 0031] Next, the operation of the enbodinment wll be described

e ram/strlp sheet L fed out fromthe support roller

t he

it f he_r gl | e T d

AT f‘%%‘éu‘%’f morg?f%‘@ £ EL%5n T Ehe Ffba B 4B pE,
Ll e ot b d, d of th

RE %%és?s?%sﬁﬁs 8P thRE- wikeh e’ﬂﬂeaﬁpar at us

ve

|Ler. 14 and _th d 8. . Th
Fige; XRG é@lﬁode"é‘&‘mé&e S %Y%Bsﬁfét‘é%% SheGR RS abl e 13

th [ d
10, 5 B0 AN S 18 S0
the adhesi ve s ress r ro%gtes

PBRERAPET ¥ esivet%eefe@] art WBHE&rﬁﬁr?BPrer AP i

dh h and .whil e th d ¢
352 45T HS el aliody sty SheaRL 4P RIERELS) e

t he

ict the
to nove
s

%glﬁlgg%ggﬂtygfﬁ‘sﬁ?%lg 1t Qéyjéslinmt;I hérz) fj"(l>rr6c‘:|eI E) gfeV\éagxe{nsg Ware

[0031]

Next, theoperationof the embodimentwill be described
below. In the raw strip sheet L fed out from the support
roller 20, the adhesive sheet S is peeled off fromthe release
liner PS at the front end position of the peel plate 22,
and the lead end of the release liner PS is fixed to the
collection roller 23. On the other hand, the lead end of
the adhesive sheet S is fixed to the winding roller 93 of
the winding apparatus 19 through the press roller 14 and
the peeling device 18. The adhesive sheet S is disposed
so as to be faced to the upper portion of the table 13 by
the peel plate 22 and the press roller 14, and is sandwiched
by the guide rollers 27 and 29 and the brake shoes 32 and
42 so as to restrict the feeding out of the adhesive sheet
S. As the press roller 14 rotates to move on the wafer W
leftwardin Fig. 1, the tensionmeasuring roller 40 is pulled
by the adhesive sheet S, and while the load cell 39 measures

the tension thereof, a feed out head 49 is lowered at an
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substantially same tine. [0032] The robot 15 holds a suction arm 100 via the
tool holding chuck 69; then, sucks and holds the wafer Wone by one with

t he 'suction arm 100 fromthe magazi ne 200, aligns the wafer Wwth the
canera 16 and transfers the wafer Wsequentially onto the inner tables 52
of the table 13; and in this state, the adhesive sheet S receives a press
force fromthe press roller 14 and is sinultaneously stuck onto the
respective wafers W [0033] After sticking the adhesive sheet S onto the

upper surfaggq,pb H%ﬁ‘éﬂevﬁfékl\’l\(glaﬂ?gié’ﬁi‘&&n%@ﬁ‘iﬂg%é@né% 7EXERa8 g1

operation to return the suction arm 100 to the sécond stocker ?78 and take
the cutter hi’\ggaﬁ%t yaBe Qa%asésow bR REQUKOUSHY thaPuhled PR track

data, cuts the adhesive sheet S along the respective outer periphery of the

wafers W Af AeRLeL bndalRe +GHE operation, the bl ade edge 63D (refer to
Fig. 4) of tﬁggéﬁﬁtg? gﬁgde 63 i S Inspected by the camera 16. Here, when

any damage o 553 bl ade edge 63D is detected or the fact that the cutter
bl ade is unacceptable due to excessive anount of transferred adhesive

beyond the al | Omﬁ?hgxfo%%%elﬂﬁoﬁﬁé‘é%f‘éh %J.—lg%g?) %tl&é’tk%% Hd¥aidf ective

cutter blade 63 and to replace the cutter 7 new one for

the next cut}0g,0p8r alldi kocRY! BHE fsh 49 thikewaflRW YndBY! Gfe (1AL Shown) .
And in this state, the robot

the suction arm 100 from the magazine 200, aligns the wafer
W with the camera 16 and transfers the wafer W sequentially
onto the inner tables 52 of the table 13; and in this state,
the adhesive sheet S receives a press force from the press
roller 14 and is simultaneously stuck onto the respective
wafers W.

[0033]

After sticking the adhesive sheet S onto the upper
surface of each wafer W, the robot 15 performs an exchanging
operation to return the suctionarm 100 to the second stocker
17B and take the cutter blade 63, and based on the previously
inputtedmovement track data, cuts the adhesive sheet Salong
the respective outer periphery of the wafers W. After
completing the cut operation, the blade edge 63D (refer to
Fig. 4) of the cutter blade 63 is inspected by the camera
16. Here, when any damage of the blade edge 63D is detected
or the fact that the cutter blade is unacceptable due to
excessive amount of transferred adhesive beyond the
allowablerangeis detected, asignal not touse the defective

cutter blade 63 and to replace the cutter blade 63 with a
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15 stores the defective cutter blade 63 in the first stocker 17A and
perfornms exchangi ng operation again to take a suction arm 100, and sucks
the wafer Wafter cutting of the adhesive sheet S and transfers the sanme to
the next process. [0034] Wen the wafers Ware renoved fromthe table 13
via the robot 15, the peeling device 16 wi nds unnecessary adhesive sheet
Si, and the robot 15 transfers again the next wafers Wto be stuck with the
adhesive sheet S onto the table 13 fromthe nagazine 200. Note that since

t he wi ndi ng | t I n the
Japanese Pat %%?%Alg%)lffygatt?gnﬁﬁ? Slﬁmﬂf@*lo ggg%%ggg%ﬁ%g%iglﬁﬁgscn ption

thereof is ogbhtediNgEeict sﬂwlﬂforgnaaeﬁ%ﬁwgseaotéhecm nt as

described above, a plurality of wafers Won the identical table 13 can be

substantial | Xs%ﬂﬂﬂé@@ﬁ@%ﬁfeéﬁ%c%% tﬁ‘f?&’é“égs Y @heSPEEL t St MR hE

adhesi ve sheet S can be cut sequentially ong the outer periphery of the

wafers by the,hahof n%(léléf e:f*rﬁé‘H?tcﬁﬁfxgﬁn%bdﬁ&laﬁglcﬁ(‘ﬁgﬁﬁﬁtt' 0P8R Q%h can be

carried out extre I Cl ent reover robot 15 can transfer the

waf ers onto %nh MNiHae, JRIA% Q@t@g @ﬂ?g%%%h&%’&ﬂe’s% er the

sane fron1the ta e 13%0 t e next process e robot no 1 ndependent

fgéb'cgg devi gRe@t sl8nh' PEhSEERY +HRYIsGhe To ec%'é' he%kt tp%% ddie cost can be
[0034]

When the wafers W are removed from the table 13 via
the robot 15, the peeling device 16 winds unnecessary
adhesive sheet S1, and the robot 15 transfers again the next
wafers W to be stuck with the adhesive sheet S onto the table
13 from the magazine 200. Note that since the winding
operation is the identical to the operation disclosed in
the Japanese Patent Application Laid-Open No. 2005-198806,
detailed description thereof is omitted here.

[0035]

Therefore, according to the embodiment as described
above, a plurality of wafers W on the identical table 13
can be substantially simultaneously stuck with the adhesive
sheet S, and the adhesive sheet S can be cut sequentially
along the outer periphery of the wafers by the robot 15,
thus sheet sticking and cutting operations can be carried
out extremely efficient;l.y. Moreover, the robot 15 can
transfer the wafers onto the table 13 from the magazine 200,

and also can transfer the same from the table 13 to the next

process by the robot 15, no independent cutting device or

18



[ 0036] The best arrangenent and nmethod for carrying out the present

i nvention have been disclosed so far. However, the present invention is not
limted to the above. That is, the present invention has been illustrated
and described mainly about a specific enbodi ment. However, it is possible
for those skilled in the art to add various nodifications, if necessary, to
t he above-described enbodinment with respect to the shape, position and/or

di sposition w thout departing fromt e e S pi t r.apge of
the object o = g%ﬁ?gg%ﬁg 4%Rk§1ig%.gﬁgh§%F o?h%¥£ﬁ%¢%,éggttﬁgﬁééggdinent,
t he wafer MIE%dpbé%Fted as the plate-like object. However the present
invention 18§ aﬁﬁ I'Cable to a case where a sheet is stuck and cut on

anot her pl at -bigﬁ object. Also, the plate-like object is not limted to a
circul ar shagg 8 t' may have a pol ygonal shape. Further, the wafer Wis not

limted to identic i ze, but wafers W.hav vari ous._si.zes can, .,be stuck
si mul taneously w tﬂ‘hfhée%ﬁeaejir.anﬂ?"&% I@I‘:lg mﬁ%.:ﬁgdsﬁoeref: aértriyé‘l?lgnaugp%%‘? at us,

conprising: a._table for Lt | ate-1ike jecgts: a t _feed-out unit
for feeding &fteséangt H‘ﬁelggﬂgﬁéle weg?geﬁgglesrclsousre?ig%%%;alrdesH%Pglsﬁg’p ate-like

obj ect s Squ%ﬁ%%%né“ﬁ&d&%éf%ﬁ‘%s not limited to the above.

That is, the present invention has been illustrated
and described mainly about a specific embodiment. However,
it is possible for those skilled in the art to add various
modifications, if necessary, to the above-described
embodiment with respect to the shape, position and/or
disposition without departing £from the technical spirit and
the range of the object of the present invention.

[0037]

For example, in the embodiment, the wafer Wis objected
as the plate-like object. However the present invention
is applicable to a case where a sheet is stuck and cut on
another plate-like object. Also, the plate-like object is
not limited to a circular shape but may have a polygonal
shape. Further, the wafer W is not limited to identical
size, but wafers W having various sizes can be stuck

simultaneously with the sheet.
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a press roller for pressing said sheet to stick the sanme to the plate-Ilike
obj ects; and cutting neans for cutting said sheet along the outer periphery
of said plate-like object, wherein said table is arranged so that a
plurality of plate-like objects can be supported in a substantially
identical plane and said sheet can be stuck onto the plate-like objects
substantially sinultaneously. 2. The sheet sticking apparatus according to
claiml1l, wherein said cutting means is a multi-joint robot having a
plurality of joints and the joints apggagemiroll ed by NC. 3. The sheet
sticking apparatus according to claim1 or 2, wherein said table includes

an outer tabhe andaaspéetastivkifg hpparatabl esomppilsihg:outer table and
inner tables are arranged so as to nove in the vertical direction

respectively. 4. Thetgbegtréti skpperdppar piuseateredobgetesclaiml, 20 2 or
3, wherein, said inner tables nove in the vertical direction in accordance

with the thicknessagheet €ebat utidetit ebirefdedisidButtne suRAgy of WHedde of said
outer table as the reference position, and said outer table noves in the

vertical direstugpet 513FId3na8svdt tHp1hBECKIRE oWie S8 GupPtaaled!si ng the
press surface of said press roller as the reference, thereby the press

force of thepprens kabher is nmuintained at a substantially constant |evel.
5. The sheet sticking apparatus according to claim 2,

a press roller for pressing said sheet to stick the
same to the plate-like objects; and

cutting means for cutting said sheet along the outer
periphery of said plate-like object, wherein

said table is arranged so that a plurality of
plate-like objects can be supported in a substantially
identical plane and said sheet can be stuck onto the

plate-like objects substantially simultaneously.

2. The sheet sticking apparatus according to claim 1,
wherein-said cutting means is a multi-joint robot having

a plurality of joints and the joints are controlled by NC.

3. The sheet sticking apparatus according to claim 1 or
2, wherein said table includes an outer table and a plurality
of inner tables, and the outer table and inner tables are
arranged so as to move in the vertical direction

respectively.

4. The sheet sticking apparatus according to claim 1,
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3 or 4, wherein said nulti-joint robot is arranged so as to be selectively
nmounted with a cutter blade and a suction armto the free-end side thereof,

and has a function to

claim5b5, whereinii

mul ti-j oint

transfer said plate-like objects to the table when
said suction armis nounted. 6. The sheet sticking apparatus according to
nspection nmeans is disposed in the vicinity of said
robot, said inspection neans has a function to align said

pl ate-1i ke objects and a function to inspect said cutter blades. 7. A sheet

sticking methodri B Wohekein BaSl@tidridiattaviled! frdviek &P BiRe e eSLppor t ed
a press force is inparted to a strip of sheet fed out to upper

by a table,

surface si desr@bt3dndirPhetSriakee Mitddine ibkiEs shealaildprate a iy 21

object using the upper surface of said outer table as the
reference position, and said outer table moves in the
vertical direction in accordance with the thickness of said
sheet using the press surface of said press roller as the
reference, thereby the press force of the press roller is

maintained at a substantially constant level.

5. The sheet sticking apparatus according to claim 2,
3 or 4, wherein said multi-joint robot is arranged so as
to be selectively mounted with a cutter blade and a suction
arm to the free-end side thereof, and has a function to
transfer said plate-1like objects to the table when said

suction arm is mounted.

6. The sheet sticking apparatus according to claim 5,
wherein inspection means is disposed in the vicinity of said
multi-joint robot, said inspection means has a function to
align said plate-like objects and a function to inspect said

cutter blades.

7. A sheet sticking method in which, in a state that
plate-like objects are supported by a table, a press force
is imparted to a strip of sheet fed out to upper surface

sides of said plate-like objects and the sheet is cut along
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