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The present invention relates to a wafer processing
apparatus and a wafer processing method, in particular, to
a wafer processing apparatus and a wafer processing method
capable of cutting heat sensitive adhesive sheet in
accordance with the size of an object to be stuck
(hereinafter, referred to as object) and reliably adhering

the same to the object.

BACKGROUND ART

[0002]

It has been conventionally performed that a
semiconductor wafer (hereinafter, simply referred to as
"wafer”) formed with circuit plane is separated into
individual chips, thereafter each of the chips is picked
up and bonded to a lead frame (die bonding). In wafer
processing steps, the die bonding can be carried out after
a heat sensitive adhesive sheet for die bonding is stuck
to a wafer beforehand.

[0003]

A sticking apparatus for the adhesive sheet as

described above isdisclosedin, forexample, patent document



and mai ntai ns the adhesive sheet for a die bonding to a pre-heating
tenperature at which the adhesive sheet is tenporarily stuck, a sheet
.supply unit that supplies the adhesive sheet to the upper face side of
the wafer, a press roll that presses the adhesive sheet supplied to the
upper face side of the wafer to stick tenporarily the adhesive sheet to
the wafer, a cutting neans that cuts the adhesive sheet of the wafer
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roll that presses the adhesive sheet supplied to the upper

face side of the wafer to stick temporarily the adhesive
sheet to the wafer, a cutting means that cuts the adhesive
sheet of the wafer along the peripheral edge, a second table
that sucks and supports the wafer, on which the adhesive
sheet is stuck temporarily and a heating unit disposed above
the second table.

The wafer supported by the second table is arranged
to be heated to a temperature higher than the pre-heating
temperature by the heating unit, thereby the adhesive sheet
is completely bonded to the wafer.

[0004]

[Patent document 1] Japanese Patent Application

Laid-Open No. 2003-257898

DISCLOSURE OF‘THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0005]
However, in the arrangement dvisclosed in the patent

document 1, since the adhesive sheet is cut along the



Accordingly, there reside the follow ng di sadvantages. That is, the
cutting operation cannot be carried out snoothly by the cutting neans;
further, during the cutting operation the adhesive agent is transferred
to the bl ade edge portion of the cutting neans, and thereby successive
cutting operation of the adhesive sheet cannot be perfornmed precisely,
wherei n the adhesive sheet is stuck to the wafer tenporarily along the
peri pheral edge of the fer 000 Al sqg, since the first bl e for
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of adhesive sheet is intended not to be stuck at all to the first table,
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press force of the press roll and winkles are generated, resulting in a

state that @fr tiebbbestdhng gy, bahwea@hereby successive cutting
operation of the adhesive sheet cannot be performed
precisely, wherein the adhesive sheet is stuck to the wafer '
temporarily along the peripheral edge of the wafer.

t0006]

Also, since the first table for temporary sticking
of the adhesive sheet is maintained to provide a pre-heating
temperature, when the adhesive sheet that is larger than
the plane area of the wafer is stuck, adhesive sheet portion
extending outside of the periphery edge of the wafer adheres
occasionally to the table obstinately. Therefore, there
resides another disadvantage such that, after the adhesive
sheet has been cut along the outer edge of the wafer,
unnecessary portion of adhesive sheet at the periphery side
is hardly removed therefrom. ) On the other hand, if the
unnecessary portion of adhesive sheet is intended not to
be stuck at all to the first table, the unnecessary portion

of adhesive sheet is in a free state. Accordingly, when

the adhesive sheet is stuck to the wafer, the adhesive sheet



t he wafer and the adhesive sheet, which causes a sticking failure of the
adhesive sheet. [0007] Further, in the arrangenent disclosed in the
patent docunent 1, when the robot armtransfers a wafer stuck with
original sheet, in which the adhesive sheet and the protection tape are
over|l apped wth each other to a table for peeling the protection tape,

t he tenperature has to be returned to an anbient tenperature once.
Ther ef or e,
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[ OBJECT OF e present I nvention een proposed I'n view

of the abo i hsad¥Entagesiands ive Ahedd ect of the present invention to
provi de a er processing apparatus and a wafer 4 processing nethod

that are, mhen a hgabrgensitive adhesive sheet is stuck to an object
such as wafer and cut the tape to a size of the object, capable of

preventing the adpgstM8r, in the arrangement disclosed in the patent
document 1, when the robot arm transfers a wafer stuck with
original sheet, in which the adhesive sheet and the
protection tape are overlapped with each other to a table
for peeling the protection tape, the temperature has to be
returned to an ambient temperature once. Therefore, a
period of time for cooling down is required. Accordingly,
such a disadvantage is resulted that processing efficiency
as the entire wafer-processing steps 1is reduced.
Furthermore, when the wafer is transférred from the first
table to the second table, there is such an arrangement that
the temperature control is not performed but the wafer has
to be heated after the wafer is transferred to the second
table. This is also a factor to reduce the wafer processing
efficiency.
[o0008]
[OBJECT OF THE INVENTION]
The present invention has been proposed in view of
the above disadvantages. It is an object of the present

invention to provide awafer processing apparatus and a wafer



agent fromtransferring to the cutting neans. side so that snpoth cutting
and*sticking of the adhesive sheet to the object can be perforned.
.[.0009] It is another object of the present invention is to provide a
waf er processing apparatus that is, when the adhesive sheet is stuck to
the wafer, capable of preventing unnecessary portion of adhesive sheet
generated around the wafer from adhering obstinately on the surface of
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unit for supplying a heal sensitive adhesive sheet to the upper face of

the object §{gjettckahhBeaghesbymeasheet to the object; and

[0009]

It is another object of the present invention is to
provide a wafer processing apparatus that is, when the
adhesive sheet is stuck to the wafer, capable of preventing
unnecessary portion of adhesive sheet generated around the
wafer from adhering obstinately on the surface of the
sticking table, and when the adhesive sheet is stuck to the
wafer, preventing wrinkles or the like from being generated
in the adhesive sheet on the wafer.

[0010]

It is still aﬁother object of: the present invention
is to provide a wafer processing apparatus that is, when
sticking an adhesive sheet to a wafer requiring temperature
control, capable of reducing the temperature control time

so that the overall processing efficiency is enhanced.

MEANS FOR SOLVING THE PROBLEMS
[0011]
To achieve the object, the present invention is a wafer

processing apparatus, which includes,



a cutting neans for cutting the adhesive sheet for each individual

obj ect, wherein the tables are arranged to be controlled to a first
.tenperature at which the adhesive sheet is tenporarily stuck, to a
second tenperature at which the adhesion of the adhesive sheet is
reduced and the adhesive sheet around the object 1is cut off, and to a
third tenperature at which the adhesive sheet is conpletely stuck to the

bj ect. [0012 Ip_t t t t he t gbl | ude individual
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the tables are arranged to be controlled to a first
temperature at which the adhesive sheet is temporarilystuck,
to a second temperature at which the adhesion of the adhesive
sheet is reduced and the adhesive sheet around the object
is cut off, and to a third temperature at which the adhesive
sheet is completely stuck to the object.

[0012].

In the present invention, the tables include
individual table so as tomaintain the objects to the first,
second or third temperature.

[00131]

Also, the present invention is a wafer processing
apparatus, which includes:

tables for supporting a semiconductor wafer as an
object;

a sticking unit for supplying and sticking a heat
sensitive adhesive sheet having a strip-shape to the upper
face side of the semiconductor wafer; and

a cutting means for cutting the adhesive sheet for

each semiconductor wafer,



wafer, the tables include a sticking table that is controlled to a first
tenperature and sticks tenporarily the adhesive sheet to the

.sem conductor wafer, a periphery cutting table that is controlled to a
second tenperature that is lower than the first tenperature and cuts the
adhesi ve sheet around the sem conductor wafer, and an sticking table
that is controlled to a third tenperature that is higher than the first
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Furthernore, the sticking table includes an inner
to a first temperature and sticks temporarily the adhesive
sheet to the semiconductor wafer, a periphery cutting table
that is controlled to a second temperature that is lower
than the first temperature and cuts the adhesive sheet around
the semiconductor wafer, and an sticking table that is
controlled to a third temperature that is higher than the
first temperature and sticks completely the adhesive sheet
to the semiconductor wafer.

[0014]

The wafer processing apparatus further includes a
transfer unit for transferring the semiconductor wafer,
wherein the transfer unit includes a temperature control
unit for controlling the temperature of the semiconductor
wafer while transferring the semiconductor wafer between
the tables.

[0015]

Further, a transfer unit for transferring the
semiconductorwafer stuck completelywith the adhesive sheet

toamountingunit is further included, wherein the transfer

unit includes a temperature control unit for controlling



tabl e section and an outer table section surrounding the inner table
section, and the outer table section is controlled to a tenperature
lower than that of the inner table section. [0017] Still further, such
an arrangenent is adopted that a heat transfer nenber is interposed
between the inner table section and the outer table section, the heat
transfer nmenber . heats the outer table section to a tenperature | ower

th that of the i t abl tion. [0018 Still furt t he
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inner table section, and the outer table section is
controlled to a temperature lower than thét of the inner
table section.

[0017]

Still further, such an arrangement is adopted that
aheattransfermemberisinterposedbetweentheinnertable
section and the outer table section, the heat transfer member
heats the outer table section to a temperature lower than
that of the inner table section.

[0018]

Still furthermore, the temperature of each inner table
sectionandouter table sectionis independently controlled.

[0019]

Further, a die bonding sheet may be used for the
adhesive sheet.

[0020]

Further, a protection sheet that is cured to form a
protection film may be used for the adhesive sheet.

[0021]

Further, the cutting means includes a cutter, the

extreme end position of the cutter is arranged to be



Further, the present invention is a wafer processing nethod of sticking
a heat sensitive adhesive sheet having a strip-shape to the upper face
.side of the sem conductor wafer, including the steps of: sticking
tenporarily the adhesive sheet to the sem conductor wafer while

mai nt ai ni ng the sem conductor wafer or a table supporting the sane to a
first tenperature; maintaining the sem conductor wafer stuck tenporarily

with the adggslllg?aﬁ?ﬁgeetb%e?le S)%%Q%ﬁ{wgf%qt%&&qg%e{ah%ge% e sltxggg the
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tenperature; thereby Sticking <conpletely the adhesive sheet to the
sem conductor wafgggz2]0023] The wafer processing nmethod further includes
a step of transferring the sem conductor wafer stuck conpletely wth
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stick"™ means a state of initial adhesion |level, in which, when an

adhesi ve sheeajtidisp Séne (1o AheORippRir Fuek 83awabertR8Gdmi conductor
wafer, including the steps of:

sticking temporarily the adhesive sheet to the
semiconductor wafer while maintaining the semiconductor
wafer or a table supporting the same to a first temperature;

maintaining the semiconductorwafer stuck temporarily
with the adhesive sheet to a second temperature that is lower
than the first temperature; thereby reducing the adhesion
of the adhesive sheet and cutting a sheet portion around
the semiconductor wafer; and

controlling the temperature of the semiconductor
wafer and adhesive sheet to a third tempefature that becomes
higher than the first temperature; thereby sticking
completely the adhesive sheet to the semiconductor wafer.

[0023]

The v’ﬂafer processing method further includes a step
of transferring the semiconducto_r wafer stuck completely
with the adhesive sheet to a mounting unit via a transfer
unit, and cooling down the semiconductor wafer during the

transfer step through the transfer unit.



I n accordance with the configuration or the |like of the object, the
adheéive sheet stuck area is not peeled off or warped. The wording
"conplete stick" nmeans a state of stronger adhesion than the "tenporary
“stick" showi ng a state of adhesion |level in which the adhesive sheet is
not peeled off fromthe object in the follow ng steps such as dicing
step, pick up step or the Iike. EFFECT OF THE | NVENTI ON [0025] According

to the present C@?ﬁ?if t he adhesive sheet is stuck tenporarily to the
obj ect and after he tenperature is controlled to a second

temperature at whyg L}[l}l g Oper Pi‘oﬁ’f i @&P&fﬁ%e"égﬁ&régg}e%%ick"
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of each tab o be sinplified as

stronger adhesion than the "temporary stick" showing a state

of adhesion level in which the adhesive sheet is not peeled

off from the object in the following steps such as dicing

step, pick up step or the like.

EFFECT OF THE INVENTION

[0025]

AccordingA to the present invention, the adhesive sheet
is stuck temporarily to the object and afterwards the
temperature is controlled to a second temperature at which
the adhesion of the adhesive sheet lowers. Accordingly,
the cutting operation can be c_arried out smoothly in the
occasion of carrying out the cutting processing of the
adhesive sheet at that temperature.

Consequently, when the adhesive sheet is cut along
the periphery edge of the wafer as the object, adhesive agent
does not transfer to the blade edge area of the cutter.
Therefore, the cuttingoperation of eachwafer for the object

paid out successively can be carried out precisely.
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wel | . Furthernore, when the sticking table has an inner table section
and*an outer table section, and each of themis capable of controlling
.the tenperature, even when a heat sensitive adhesive sheet is |arger
than the plane size of the sem conductor wafer, the area correspondi ng
to the sem conductor wafer can be nmaintained to a tenporary sticking
tenperature. Accordingly, such a disadvantage can be elimnated that the

unnecessary por ti Q. gut shaf e 1 HeLPRRNa OboAdey e Nah) WG T to

be renoved, adheres strongly to outer t thi s case, _
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with a strength that does not prevent the sanme fromeither being renoved

or peel ed offqed8r6EHE! rom Wb iotadantaget i hlal agrduik!tesal PrbPent

adhesi ve sheet on the wafer occasionally generated in the case of
non- st i cki NEeRFErLEuPE VEHUESH oRldrld tAHIE Y préPent LaNSflciBhAbEaR be

provided with " a tenperature control function of the sem conductor wafer

Accor di ngl ygnahidipdrabstErédbierdicophingt tdvie ki eet seaplikeedagsl y and
swiftly controlled to a preset tenperature. Furthernore, since the

nmount i ng ungéifloes not have to control the tenperature of the
sem conduct or wafer, nount processing can be carried out very quickly;
hence processi ng mifticéancye , ahehhthesticringfteib 1y V&€ a5 fttheaPpabakus can

be enhanced. Still furthernore, since the cutting neans has a cutting

functi on botéctDén bha ar dabeditiatald ©xcEioh f andtdach pethehersycdpabiei on, a

single cutter can be used comonly
of controlling the temperature, even when a heat sensitive
adhesive sheet is larger than the plane size of the
semiconductor wafer, the area corresponding to the
semiconductor wafer canbemaintained to atemporarysticking
temperature. Accordingly, such a disadvantége can be
eliminated that the unnecessary portion outside the
periphery of aﬁhesive sheet, which is to be removed, adheres
strongly to outer table. In this case, the unnecessary
portion of adhesive sheet adheres to the outer table section
with a strength that does not prevent the same from either
being removed or peeled off. Therefore, such disadvantage
that wrinkles in the adhesive sheet on the wafer occasionally
generated in the case of non-sticking can be prevented.

Still further, the transfer unit can be provided with

a temperature control function of the semiconductor wafer.
Accordingly, while transferring the object, the object can

be easily and swiftly controlled to a preset temperature.

Furthermore, since the mountingunit does not have to control

11



resulting in a sinplified structure. BRI EF DESCRI PTI ON OF DRAW NGS

[0026] [Fig. 1] Fig. 1 is a plan view schematically showing the entire
.constitution of a wafer processing apparatus in accordance wth an
enbodi nent of the present invention. [Fig. 2] Fig. 2 is a sectional view
respectively for schematically illustrating the wafer processing steps
in a time-lapse manner [Fig. 3] Fig. 3 1s a front elevation view show ng

o el R SERRLAR LR, Phe BIRLEI AR SUEEK. HhANOBEBLASSARGT o1 o

[Fig. 4 Fig a sc I'C perspec Ive View o

apparat us. cH:ﬂ He éa]r éh oﬁt'xﬁe%ﬁQEklﬁj %d;ﬁr(ﬁa ¢ r\S'c%‘Q{ssl‘HbeéfPﬂEi‘LhXY y

showing 12 an initi step in Ich a e sheet 1's tenporar

stuck. [Figg Gch]e%sau@e %&&%@%te'sglwgoabg‘a&%\e%@ eaangvgx\if;!gﬂcgae

adhesive sheet 1s tenporarily Stuck and in the w I rection.
[Fig. 71 Still furthermore, since the cutting means has a

cutting function both for the width direction and for the
periphery direction, a single cutter can be used commonly

resulting in a simplified structure.

BhIEF DESCRIPTION OF DRAWINGS

[0026]

[Fig. 1]

Fig. 1 is a plan view schematically showing the entire
constitution of a wafer processing apparatus in accordance
with an embodiment of the present invention.

[Fig. 2]

Fig. 2 1is a sectional view respectively for
schehatically illustrating the wafer processing steps in
a time-lapse manner

[Fig. 3]

Fig. 3 is a front elevation view showing an initial
processing step of awafer anda sticking apparatus therefor.

[Fig. 4] |

Fig. 4 is a schematic perspective view of the sticking
apparatus.

[Fig. 5]

Fig. 5is a front elevation view schematically showing
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Fig. 7 is a perspective view schenatically showing a sticking table and

an tnterlocking mechanism [Fig. 8] Fig. 8 is a partial sectional view of
Fig. 7. [Fig. 9] Fig. 9is a front elevation view schematically show ng

the operation of a cutting nmeans. [Fig. 10] Fig. 10 is a f ront elevation
view schematically showng a state that a wafer is transferred to a

peri phery-cutting tabIe fromthe sticking table. [Fig. 11] Fig. 11 is a

front eIevatlan e henatlc l.l y showi tep next to t tep in
o 10 TR nfzﬁ SV WBich A Ehd s vsn oBeEY SEnbntPobdridY
show ng a €. of cuttlng a portion of the sheet remaining around t he

peri phery o a mafer transferred to the periphery-cutting table. 13

[Fig. 13] Fig. 1% £ éian vi ew schematical |y showi ng a wafer
transferring area b?’a transfer unit. [Fig. 14] Fig. 14 is a schemtic

front elevation *H%W'%fig anBEﬂEHQQi%nkkonkFEQev%§hon view when the

adhesive sheet is temporarily stuck and is cut in the width
direction.

[Fig. 7]

Fig. 7 is a perspective view schematically showing
a sticking table and an interlocking mechanism.

[Fig. 8]

Fig. 8 is a partial sectional view of Fig. 7.

[Fig. 9]

Fig. 9 is a front elevation view schematically showing
the operation of a cutting means.

[Fig. 10]

Fig. l1l0isafrontelevationviewschematically showing
a state that a wafer is transferred to a periphéry-cutting
table from the sticking table.

[Fig. 11]

Fig. 1llisafrontelevationviewschematically showing
the step next to the step in Fig. 10.

[Fig. 12]

Fig. 12isafrontelevationviewschematically showing
a state of cutting a portion of the sheet remaining around
the peripheryof awafer transferred tothe periphery-cutting

table.
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Fig. 15 is a front elevation view schematically showing. a transferring
state of a work in which a wafer is nounted on a ring frane. [Fig. 16]
_Fig. 16 is a schematic plan view of a mounting unit. [Fig. 17] Fig. 17
is a side view schematically showi ng anot her enbodi nent of the sticking
tabl e. EXPLANATI ON OF CODES [0027] 10...wafer processing apparatus
15...sticking apparatus 16...tape sticking unit 17...tape peeling unit

18. .. mounting uni:FAO-s%%fking table 40C...inner table section
40D. . .outer tablé setti 14 41...sticking unit 44.. heat transfer

T o oS b e B S B
.seniconducéfgngfgﬁging area by a transfer unit.
[Fig. 14]
Fig. 14 is a schematic front elevation view of a
mounting unit.
[Fig. 15]
Fig. 15isafrontelevationviewschematically showing
a fransferring state of a work in Which a wafer is mounted
on a ring frame.
[Fig. 16]
Fig. 16 is a schematic plan view of a mounting unit.
[Fig. 17]

Fig. 17 is a side view schematically showing another

embodiment of the sticking table.

EXPLANATION OF CODES
[0027]
10...wafer processing apparatus
15...sticking apparatus.
16...tape sticking unit
17...tape peeling unit
18...mounting unit
40...sticking table
40C...inner table section

40D...outer table section

14



PT.. .protection tape RF...ring frame S...adhesive sheet (heat sensitive
adhesi ve sheet) Sl...unnecessary portion of adhesive sheet BEST MODE FOR
_CARRYI NG QUT THE I NVENTION [0028] Hereinafter, enbodi nents of the
present invention wll be described with reference to the draw ngs.
[0029] Fig. 1 is a plan view show ng a wafer processing apparatus in
accordance with an enbodi nent of the present invention; Fig. 2is a
sectional view for_schematically, illustrating wafer processing steps in
a tinme-lapse manndt---SHRAANI BP1Y these figures, a wafer processing
apparatus 10 is arranged as a systemthat handl es wafer Was an object,
on which a Wecure T%F%%ﬁi?ﬁ?? %%FﬁeT?%¥er to Fig. 2) is stuck on the

surface constitutipng.a circuit plane, and 15 perfornms a series of
processes, includ+ gigFFE?%HQ'ggﬁfe bondi ng heat sensitive adhesive
sheet S (hereinaaéfr, referreq:tgtas " hfsive sheet S") on the rear
surface of the ’erpe\ﬁlpgheﬂ her eat ter ufit i ng the wafer Wto a ring
frame RF by a dic'gg:§ ne I 4 Q] As shown in Fig. 1, the wafer
processi ng apparalUus’ |ndq eS a cassette 11 that accommopdat es wafers

W a robot 12 trE%1FﬂE§ﬁbé¥HEJ¥%(%bﬁi¥bf@$3£tVVtake” out fromthe

cassette
137...mount table

W...semiconductor wafer

PT...protection tape

RF...ring frame

S.”adhesive‘sheet (heat sensitive adhesive sheet)

Sl...unnecessary portion of adhesive sheet

BEST MODE FOR CARRYING OUT THE INVENTION

[0028]

Hereinafter, embodiments of the present invention
will be described with reference to the drawings.

[0029]

Fig. 1 is a plan view showing a wafer processing
apparatus in accordancé with an embodiment of the present
invention; Fig. 2 is a sectional view for schematically
illustrating wafer processing steps in a time-lapse manner.
Referring to these figures, a wafer processing apparatus
10 is arranged as a system that handles wafer W as an object,
on which a UV cure protection tape PT (refer to Fig. 2) is

stuck on the surface constituting a circuit plane, and
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11, a W irradiation unit 13 that irradiates UV to the protection tape
PT, *an alignnent unit 14 that aligns the position of the wafer W a
_sticking apparatus 15 that sticks the adhesive sheet S (refer to Fig. 2)
to the rear surface of the aligned wafer W a nmounting unit 18 incl uding
a tape sticking unit 16 that sticks a dicing tape DT to the wafer W
havi ng the adhesive sheet S stuck t hereon beforehand and nounts the

f W h f RF | 7.th ff
the-pr ot ect PEREP NS BrSSEHEE 68 3393&865#?9‘19””'82S%ﬁsh%tpe?eaf%Sm

whi ch the pég%ngg}l%o?)ﬁaa%p eﬁ);-l{]ilé gcx%?lf%%g} % §0§%éfﬁIﬂgf ];:ers W

are accommo casse ate th e pro eétlon

tape PT co éf&?ré&etg i ;i-‘fhb ‘%:"t)h% URREM rpd¢Cs akggc%f o?fhe

protection ape {ransterred to the

rradiati ongpinded3y %%ds'ea b@%%&‘gmoant'iﬂﬁ{ 8%adde 'mce&geéﬁﬁghmer

uni axi al 16 s ter a sli hat noves ong e unil axi a

21, a vertigal OONPE t ngg@gﬂ apd yertically provided to the slider
22, a joint type arnlg at hat |§Sprgblded to the upper end of the

vertical movement [6EsHpNi sm 24 and is rotatable within the substantially
horizontal plane, and a suction nmenber 27 having a substantially Clike

or substantiall yad-dideen Plnei ghape tHOWLed tPrddesd 108t agpdrathst he
arm 26. Here, the suction nmenber 27 is connected to the front end of the
arm 26 bei ngo iplcAiaRELs chy s@ tt®l BI Yhat accommodates wafers W, a robot
12 that sucks and holds thé wafer W taken out from the cassette
11, a UV irradiation unit 13 that irradiates UV to the
protection tape PT, an alignment unit 14 that aligns the
position of the wafer W, a sticking apparatus 15 that sticks
the adhesive sheet S (refer to Fig. 2) to the rear surface
of the aligned wafer W, a mounting unit 18 including a tape
sticking unit 16 that sticks a dicing tape DT to the wafer
W having the adhesive sheet S stuck thereon beforehand and
mounts the wafer W on the ring frame RF and a tape peeling
unit 17 that peels off the protection tape PT, and a stocker
19 that stores the wafer W from which the protection tape
PT has been peeled off.
[0031]
The wafers W are accommodated within the cassette 11
in a state that the protection tape PT comes to the upper
face side, and the upper face side of the protection tape

PTisheldbytherobot 12and transferredtotheUvVirradiation

unit 13. AsshowninFig. 3, therobot 12includesanuniaxial

16



mechani sm 28, which is capable of inverting the surface of the wafer W
upsit de down. [00321 As shown in Fig. 3, the W irradiation unit 13
_i.ncludes a suction table 30 that sucks the wafer W which has been
sucked, held and transferred thereto by the suction nenber 27 of the
robot 12, a UV lanp 31 disposed at a position above the suction table
30, and a case 32 that covers the suction table 30 and the UV | anp 31.

[ohel et o GhPELFF o 4§ TR ot mSvHE 438 LRE WA phERHEF ot ane
ot udes. anhl i G vent feaf BT ERE IR ol BelyerffoRL L TIERL AN 10
ot ecting hentin SFESREMET s oY Evptd A28 2801 RaBRTE BrBva gl kbke Tor
i o oplE dpifen RRRL ocotfie Velft foat Movend o it dh 24 BR8N o)
backwar d Wif@té@éﬂf&tw_{PhiHetﬁQV@&bsP&?{1£Pfyqfxo£f'§oﬁ9919§{i‘gﬁ§,p%ﬁﬁe 36.

[0034] The conveyance plate 36 is arranged so that the bottom face side

works as a é“‘éhb_‘l&ofna%enﬁ‘ﬂgrrQ‘%Eiﬂﬁiﬁ@eamﬁéﬁsté!}{twiff ka3 sh&eNor
subjected to W irradiation, fromthe Tobot 12. Here, 1he wafer Wis
sucked by t{epstight 9811908 Pixd B ane shape provided to the front end
of the arm 26. Here, the suction member 27 is connected
to the front end of the arm 26 being interposed by a rotary
mechanism 28, which is capable of inverting the surface of
the wafer W upside down.
[0032]}]
As shown in Fig. 3, the UV irradiationunit 13 includes
a suction table 30 that sucks the wafer W, which has ‘been
sucked, held and transferred thereto by the suction member
27 of the robot 12, a UV lamp 31 disposed at a position above
the suction table 30, and a case 32 that covers the suction
table 30 and the UV lamp 31. The suction table 30 is arranged
to be movable reciprocally in the right/left direction in
Fig. 3 within the substantially horizontal plane by an
unshown forward/reverse mechanism.
[0033]
The alignment unit 14 includes an alignment table 34
that is arranged to be rotatable and to have an X-Y shift
mechanism, a sensor 35 having a camera or the like for

detecting unshown V-notch or the like in the wafer W, which
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conveyance plate 36 being inverted to a state that the protection tape
PT side comes to the bottomface side. The conveyance plate 36 is

_posi tioned aBove the alignnent table 34 and arranged so as to be novable
inthe right /left direction in Fig. 1 by a conveyance robot 38. Such an
arrangenment is adopted that, when the conveyance plate 36 receives a W
irradiated wafer Wfromthe robot 12, the alignnment table 34 is noved to

t he bott I b . i i i

the var er Vit EReY R Erpbig A Spplitat SR bP i ait8hent {8p18C0 keg
by th : ' t i GKj

apparatus 16 aap,Bhakidd A0 AXhAL SUPEBEEE O Igntlent LB,
apparatus lp,i gl ufes gcﬁ!v& f@aéﬁ%fﬁ“@i&?atré Vegot Rge WREGEL W fTOM
t he conveyance plate 36 and supports the wafer a sticking unit 41

that sticksyd AT &EYihBecaHbEThKEelB18hee¢S to the rear surface side
(upper faczps$££? of the mgfer sugkgd by the sticking table 40, a

cutting nmeans 43 ¢dwdjcuts the adhesive sheet S for each wafer Win the
width direction, a transfer unit 45 that sucks and transfers the wafer W

fromthe stickingriiBbRvaYanePsiaESeyis Wriddiyed 88l th4l! thBaboEt&ksS and
supports the wafer WtranSferred by the transfer unit 45 and cuts an

unnecessar yr&@d t4 0dle Gforieslnesi ¥ s sdierdn Fadd il de&dives Andrwas&si ng

out of the periphery of the wafer Wwith the cutting neans 43, a

sticking w, whichhas been subjected to UV irradiation, from the robot
12. Here, the wafer W is sucked by the suction face of the
conveyance plate 36 being inverted to a state that the
protection tape PT side comes to the bottom face side. The
conveyance plate 36 is positioned above the alignment table
34 and arranged so as tobemovable in theright/left direction
in Fig. 1 by a conveyance robot 38. Such an arrangement
is adopted that, when the conveyance plate 36 receives a
UV irradiated wafer W from the robot 12, the alignment table
34 is moved to the bottom face side of the wafer W by the
uniaxial robot 37 to receive the wafer W, then an alignment
is carried out, and the wafer W is sucked by the conveyance
plate 36 again and traﬁsferred to the sticking apparatus
15.

[0035]
As shown in Fig. 3 through Fig. 5, the sticking

apparatus 15 includes a sticking table 40 that receives the
wafer W from the conveyance plate 36 and supports the wafer

W, a sticking unit 41 that sticks temporarily the adhesive



table 48 that is provided together with the periphery cutting table 47
and'for conplete bonding of the adhesive sheet S stuck tenporarily to
.t.the wafer Wand a collector 50 that collects unnecessary portion of
adhesi ve sheet S1, which is cut out at the periphery edge position of
the wafer W [00361 The sticking table 40 is arranged so that, as shown
in Fig. 4, the upper face side thereof is forned as a suction face and

mai ntained (0.8 141 SRIMAA! Utecl LR (BEBAY FRBL 186 FPRECKALE! € Y

110C at whic esi ve certarn evel and can b

st uck te”p%éfé%yw d@ck {J fﬁﬁe\@tfékfﬁg“g?ﬂ)ﬂe':w 8 cd i 'rﬁ«‘ééngg tabl e

40 include ase tab B an | nne e section 40C provid

the upper f@&%ﬁ@%ﬁstﬂgﬁemﬁw SR %néoéneaeheaafgébhelﬁeeﬁéon 40D

surroundi ng the 1 nner t section 40C. The inner table section 40C is

arranged t Q. { PFad radt8 gl 20 rattdRs sHPEtANthat | sudd AnhNetaiedRe waf er

Wso as to serve 19 as a support face for the wafer W and a heater His

di sposed ted GldEdrowBl-Ghaine theckahgtHie 4o ! anperfpHEsyButting
approxi mately 110C. Further, a heat transfer nember 44 is disposed in a

cl earance Giwides; b@&a@eéhém anefugpdi s BeC e 4G @shd ferosder

- table section 40D. It is arranged so that the heat transfer nenber 44
Mai ntai ns the tiMmeaalsded uafitt e aid utsabheusinetbs8at ngtbéﬁwbnt&ﬁn t he

tenperature of the inner table section 40C, in this enbodinent, to a
t enper at ur eadfe 0P Whé@t By (4AEerOtlongigQ 4hi protruding out of the
periphery of the wafer Wwith the cutting means 43, a sticking
table 48 that is provided together with the periphery cuti;ing
table 47 and for complete bonding of the adhesive sheet S
stuck temporarily to the wafer W and a collector 50 that
collects unnecessary portion of adhesive sheet S1, which
is cut out at the periphery edge position of the wafer W.
[0036]
The sticking table 40 is arranged so that, as shown
in Fig. 4, the upper face side thereof is formed as a suction
. face and maintained to a first temperature, in this
embodiment, to approximately 110°C at which the adhesive
sheet S melts to a certain level and can Be stuck temporarily
to the wafer W. As shown in Fig. 8, the sticking table 40
includes abase table 40B, an inner table section 40C provided
to the upper face side of the base table 40B and an outer
table section 40D surrounding the inner table section 40C.
The inner table section 40C is arranged to form a same plane

shape substantially with that of the wafer W so as to serve
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arrangenent, the unnecessary portion of adhesive sheet SI protrudi ng out
of the wafer Wis stuck to the outer table section 40D with a weak
.adhesive force; thus, no winkles or the like are generated on the wafer
when the adhesive sheet Sis stuck to the wafer W [0037] The sticking
table 40 is provided novably so as to be reciprocated between a position
where the wafer Wcan be received fromthe conveyance plate 36 and a

posi ti on abgye, ohBRRR £ LBE dor thb! LA Cafd HARAKAS # NOHABNbERA OVer

area of the stic g unit 41 via a shifter _ the stic g table 40
I's movabl e ‘cﬂg&@?nvq{é | 3k ndaifCt410 Vater® Wi flo URI trempertifud | 6/l NG

table 40 nmay be arranged so that the inner table section 40C and the

outer tabl eaggfgkggatéapsaggoéot Fh@Plige i LRI e 2 sedDemafbEEeh 452

i ncludes a rai , 54, a slide plaie 55 that noves on the

rails 54 beiggHpsieds B bheparands Gformclabdtwdbh theshahler2Pabiet hat -

goes through a bracket 57 fixed to the slide plate 55 in a. state of

screw engagsggtiBaréd hhia amé oatdrt eabMe ddcfitin 40pki grt ks ahahngehves
the ball spline shaft 58 to rotate. The nmotor Mis fixed to an unshown

frame; and §benhadihies head Sidlestdicnenberss SHpPRT & efls tPlcrt @hperhyuthe

bearing 60. Accordingly, by driving the notor Mto rotate

f orwar d/ backpate duitesttakieGdatiilon 49D veert @haAcCthe Ob@hperatuibe

right/left direction in Fig. 1 along the rails 54. The lift unit 53

i ncl udes a gfrtheainneretableneebtiosM6€; in this embodiment, to a
temperature of approximately 40°C. Owing to this
arrangement, the unnecessary portion of adhesive sheet Sl
protruding out of the wafer W is stuck to the outer table
section 40D with a weak adhesive force; thus, no wrinkles
or the like are generated on the wafer when the adhesive
sheet S is stuck to the wafer W.

[0037]

The sticking table 40 is provided movably so as to
be reciprocated between a position where the wafer W can
be received from the conveyance plate 36 and a position above
the periphery cutting table 47 passing through the lower
area of the sticking unit 41 via a shifter 52. And the
sticking table 40 is movable in the vertical direction via
a 1lift unit 53. The sticking table 40 may be arranged so
that the inner table section 40C and the outef table section
40D are rotatable within a plane. The shifter 52 includes

a pair of rails 54, 54, a slide plate 55 that moves on the

rails 54 being guided by these rails 54, a ball spline shaft
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di sposed in the central area of the bottomsurface of the sticking table
40, *a gui de block 63 fixed on the slide plate 55, and four |eg nenbers
.64, which are novable in the vertical direction along the guide block
63. It is arranged so that, when the vertical novenent nmechani sm 62 goes
forward/ backward in the vertical direction, the sticking table 40 noves
up/ down to receive the mafer VVfron1the conveyance pl ate 36. [0038]

Formed on the ypge ofeasc% yﬁl 2% Sékgga%ﬂ@& Pésgﬂﬁghgiggg'tx' ng

groove 40A Tor cu ape esive s

direction, wigh ats%tp;% %éé‘gacegf%fﬁgc&ﬁge‘ggt#f%J’a%@sﬂ fin the

upper portion ing directron of the

15112 LoD S0, BRI o U Rt e an g

gui de bars ace e rac [ 0039]

As shown 'rhﬁ%& 3k EitoOuM igefﬂé&kwwnhgh%nl $rRRAVI d8d ¥hhin

the area of a ane-11ke frame F disposed above the sticking table 40.

The sticki ng iy bndlsidE tideBo 24 § WY Irtd Lozgttab% %Pﬁﬂgrﬂéalsfn s to
supply the adhesive sheet S wound in“a roll shape, rive roll 71 and a

pinch rollgy2 thadcor@pehg1pay rsyat ak9kaad othle r@&t&s' ¥ £BCetotate

winding roll 73 that w nds peeling sheet PS | am nated on the adhesive

sheet, two fperd pbaSkwérd/4nhd SPRSEthHehBEEM 0 moves to reciprocate
in the right/left direction in Fig. 1 along the rails 54.
The 1lift unif 53 includes a vertical movement mechanism 62
disposed in the central area of the bottom surface of the
sticking table 40, a guide block 63 fixed on the slide plate
55, and four legmembers 64, which are movable in the vertical
direction along the guide block 63. It is arranged so that,
when the vertical movement mechanism 62 goes
forward/backward in the vertical direction, the sticking
table 40 moves up/down to receive the wafer W from the
conveyance plate 36.

foo38]
Formed on the upper face of the sticking table 40 is

a cutter receiving groove 40A for cutting the strip-shape
adhesive sheet S in the width direction, which is paid out
from the ’sticking unit 41. Provided on the upper portion
of the both side faces along the shifting direction of the
sticking table 40 are racks 65 constituting interlocking

mechanisms and guide bars 67 attached to the outer side face

of the racks 65.
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the support roll 70 and the pinch roll 72 and a dancer roll 75 provided
bet ween these guide rolls 74 and 74, a pressurizing menber 76 that
_presses the lead end area of the adhesive sheet S fromwhich the peeling
sheet PS has been peeled off against the upper face of the sticking
table 40 to pinch the same, a press roll 78 that presses the adhesive
sheet S against the rear surface side of the wafer W (upper face side in
Fig. 5) to stick %Bﬂgﬁgarlly the sane successively, a tension roll 79
and a guide roll are di sposed i nmedi ately before the press roI

78 in the feeding direct |l%nqu the_adhesiv Ve Shﬁﬁg §¥%Tﬂ$n§rﬁﬁit ge o

i ncl udes a heater 1 hetel h as aHeat | I'ng ne ace si

0 B (U S 5y ool 1
roll 72 a“daﬂ}%@%t?,%of_;?&li%ﬁﬁe pe QODEEEhgfg gf}.ﬁg%nlqahl ﬁf&flf&?? The

adhesi ve sh I ng sheet n origina

rol IS 71 and L3 aher gt peslak 0o LG, b8 £6 %-nﬁ@ea&@éme

and M2 provi at t rame F. Th ressuri zing nenber

76, the pr I t S rall I r Hgn in
the vertica d%?eéctwlz%r?%ggn tgﬁ]?gglé{ﬂéc}%rsc%zdglg%égﬁ)&%zqr gggeg?iy%z 13 As

shown in Fighy1 4 ARHaF Qmpﬁrttl? D&@ﬁsféﬁéé ti3 the 88hakged §Heé@a§; the
both end sides are connected to the cylinder 83 via a bracket 5, and
at the bot Iy gAgi¥g a1 98K 2P} i FEN PRIe19HR sh8Bt PS 1aminated on
the adhesive sheet, two guide rolls 74, 74 disposed between
the support roll 70 and the pinch roll 72 and a dancer roll
75 provided between these guide rolls 74 and 74, a
pressurizing member 76 that presses the lead end area of
the adhesive sheet S from which the peeling sheet PS has
been peeled off against the upper face of the sticking table
40 to pinch the same, a press roll 78 that presses the adhesive
‘sheet S against the rear surface side of the wafer W (upper
face side in Fig. 5) to stick temporarily the same
successively, a tension roll 79 and a guide roll 80 that
are disposed immediately before the press roll 78 in the
feeding direction of the adhesive sheet S. The press roll
78 includes a heater therein as a heating means. The bottom
face side of the pressurizing member 76 has a sucking section
to suck and hold the end portion of the adhesive sheet S.
[0040]

The drive roll 71, pinch roll 72 and winding roll 73

form a peel-off section that peels the adhesive sheet S from
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a pair of pinions 88, 88 each constituting an interlocking mechanism
that interacts with the rack 65, and at the further outer position of
_these pinions 88, a pair of rollers 89 and 89 are disposed as rotary
menbers. The pinions 88, 88 are arranged to engage with the racks 65;
and the rollers 89, 89 rotate on the guide bars 67 irrespective of the
rotation of the press roll 78. [0041]] As shown in Fig. 5 and Fig 6,

the cutt 43 90, ext endi | th

diroction ”E?m“Serﬂlw ega%%a“agéﬁ‘narfﬁingﬂ Bt B/ (P Elibs bl on

the bott t the front. end left end f

he arm 90 SHbVERIF T AP ERCKEATs BhEuh th A %%oth@ 18 o
it 92 i d | i nder .95, f t t tjcall

support ehnékyft%'idavéiaé?vgéﬁd i %ﬁ%'&é‘% B ST YRR, ooy

32?'[ IaC;:Jt t er $$ ﬂéf}?@ r{..ge#‘b pcy | n%erllie ]Y%}I’]H\ngili Iggeal;g{o?t er
Subst ant i asﬁ‘if e s Sarad rdao%%ﬁgbﬁé oy by R A AT St b

bl ade can hg,adj %%%fg*sa s§fLGd Bﬁtre%ﬁgcmgﬁgéf&' emﬂs g%!v}ﬂ ) 19{?:: gle

cutter 96 is pu U|ng an arc trace withint substantially vert

pl ane, the 'F% 9@3 C%ﬁ‘;e&?ré@& :F'&iltﬂs gk %éﬂﬁeécﬂ}?%&a‘é@: tHEMoth O

extrude out o warf er when performng circunference cutting, which

W ll be desgfd bﬁ:ﬂié@tﬁe GAtthd St @ Vb eh@ Qidder 83 via a bracket
85, and at the both ends of the rotational center shaft 86,
a pair of pinions 88, 88 each constituting an interlocking
mechanism that interacts with the rack 65, and at the further
outer position of these pinions 88, a pair of rollers 89
and 89 are disposed as rotary members. The pinions 88, 88
are arranged to engage with the racks 65; and the rollers
89, 89rotateontheguidebars 67 irrespective of therotation
of the press roll 78.

[0041]

As shown in Fig. 5 and Fig. 6, the cutting means 43
includes an arm 90 extending along the shifting direction
of the sticking table 40 and the cutter unit 92 disposed
on the bottom surface at the front end side (left end side
in Fig. 5) of the arm 90, movably forward/backward by an
uniaxial robot 91. The cutter unit 92 includes a cylinder
95 for moving the cutter vertically supported by the bracket

94, which moves along the uniaxial robot 91, and a cutter

96 attached to the front end of the cylinder 95 for vertical
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extending direction of the arm90 by the uniaxial robot 91. As shown in
Fig: 1, the cutting nmeans 43 i s supported novably by notor M3 driving on
.a guide 97 oriented to the direction perpendicular to the shifting
direction of the sticking table 40(Y-direction in Fig .1). Accordingly,
the cutter 96 is nmmintained at a posture in which the front end thereof
enters a cutter receiving groove 40A on the sticking table 40. Thus,

wh h ' ' 43 [ . id 1, f '

ot the: aangef et Bidveiba o et d TS0k B8 £ SRR SoaionbBeh: " ac
h in Fig._4 Fi i Q. t . it 4

?ngmdgg allg?‘é%%&gﬁalpéegtstgg ?@gggﬁa{% f@%%etthg? lsl{ijtr?ﬁggi:ﬁéa\i}\g:@ e?t%\})% t he

bot tom f ace, pifien 2 SLRIRSEALUNGy £RRHi 1Rk hnd O B A derl il of henypper

face side € suction pla an - a pports the Suction

plate 100 an é%f‘rﬂl?é‘ic%ﬁt;efxgq}llﬁ éa@?%e”ﬁ\ﬁﬂ?gtﬁ%ﬁ FhML102,t8 \Aﬁgﬁtfﬁe

Y-direction. e suction p as such a on that,

suction pl afes 100 kat BSsWﬁﬁﬁ %ﬁ;r{(eﬁﬁutttﬂ‘éra?@eﬂ YhrstieRf ag Has been

cut in the wdth direction on the sticking table 40 (refer to Fig. 10) ,
to cool dow-ibhe W@iiein W’I{J{j‘\éh‘%@_taﬁ\_t&%’m‘if 18 cbilBthngf @h@%g{ter

tenperature for tenporari sticking, to a tenperature of, f exanpl e,
anbi ent  { IPIA! WeCsb® hEHUES LIS itHNAM T/ 5868% EYtOfekPfude

adhesi ve sheet S; thus, the adhesive agent is prevented from
transferri nght & heCUbirer R6whéh Sert denin@siféufdtef®e cutting,
which will be described later, and is movable along the
extending direction of the arm 90 by the uniaxial robot 91.
As shown in Fig. 1, the cutting means 43 is supported movably
by motor M3 driving on a guide 97 oriented to the direction
perpendicular totheshiftingdirectionof thestickingtable
40(Y-direction in Fig .1). Accordingly, the cutter 96 is
maintained at a posture in which the front end thereof enters
acutterreceivinggroove40Aonthesfickingtable40. Thus,
when the entire cutting means 43 moves along the guide 97,
a function to cut the adhesive sheet S in the width direction
is achieved.
[0042]
As shown in Fig. 4 and Fig. 9 through Fig. 14, the
transfer unit 45 includes a plane shaped suction plate 100
that sucks the wafer Won the bottom face side, a temperature
controlunit 101 provided at theupper face side of the suction
plate 100, an arm 102 that supports the suction plate 100

and an uhiaxial robot 105 that moves the arm 102 to the
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has a function to transfer the wafer Wfromthe sticking table 40 to the
periphery cutting table 47, and to transfer the wafer W from which the
_unnecessary portion of adhesive sheet Si has been cut off by the
~periphery cutting table 47, to the sticking table 48, and further to
transfer the wafer Wafter the adhesive sheet S has been stuck
conpletely by the sticking table 48 to the follomﬁng process step. The

transfer unjt,da ¢§lgﬁran§§edsﬁeraﬁﬁ;u e #‘1 afhgs Llregbs%b eragbt{?s@ps .

e. , during trans errin e stic o0 fhe

periphery %%ﬁ@ﬂet%ﬁojyplgﬁé'l%@ sJél@{ﬁngWa'f'ég: gﬁt)é@}‘i{(? LaR8L50E

peri phery cutting t to the sticking table 48 an uring

transferring dhe sfvaggrbeéﬁ%né He $hiCki deh tﬁtlleectﬁi%ﬁ Qnt PReNDE{LK figg UNi t

18, the tenperature control unit 101 controls the tenperature o It he

vafer W thug,dhe g%reﬁ & Fiigre169r, 9&@&&1 hbif the wdid PR RAvE ggaf ter

transferring the wa can be reduced or elimnated. 25 [0043) ~AS shown

in Fig. 4, gui de
07 of i ne CLEFTRE At (ERO 0P d B LTI q b, FoER ALY O O
uni axi al r@@ickﬂ&é, | S dr avi gafpa-bPue C# Ndebrl06x 8xpeadi Ndmbiehfe
vertical direction perpendicular to the direction of the uniaxial robot

105, and a d4dmpesat@rs £88redlitehoirs enBwablad el HHe&ristaidiepl ofli 6t i ON
by the cylinder 106. The base end side (right end side in Fig. 9) of the
arm 102 i s £aneerv€dhle@t S; thus, the adhesive agent is prevented from
transferring to the cutter 96. Also, the transfer unit 45
has a function to transfer the wafer W from the sticking
table 40 to the periphery cutting table 47, and to transfer
the wafer W, from which the unnecessary portion of adhesive
sheet S1 has been cut off by the periphery cutting table
47, to the sticking table 48, and further to transfer the
wafer W after the adhesive sheet S has been stuck completely
by the sticking table 48 to the following process step. The
transfer unit 45 is arranged so that, in any of the following
steps; i.e., during transferring the wafer from the sticking
table 40 to the periphery cutting table 47, during
transferring the wafer from the periphery cutting table 47
to the sticking table 48 and during transferring the wafer
from the sticking table 48 to the mounting unit 18, the
temperature control unit 101 controls the temperature of
the wafer W; thus, the period of time for controlling the

temperature after transferring the wafer can be reduced or

eliminated.
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the lift slider 108. [0044] As shown in Fig. 4, Fig. 11 and others, the
pertphery cutting table 47 is a table for receiving the wafer Wfrom
_the sticking table 40 via the transfer unit 45 and sucking the sanme to
cut the unnecessary portion of the adhesive sheet Si around the wafer W
with the cutting neans 43. According to this enbodi nent, the

peri phery-cutting table 47 is to be naintained to the anbi ent
tenperature as a ﬁ%ﬁp F tenperature; the upper face thereof is fornmed as
a suction face and IS provided with a circunference groove 47A

cor respondi ng to A0k PRYRY. 209l ebplt 1B s PAILADELY

cutting table 47 is supported on the viaaro

nechani sm 140 gf, LH& DAL T ahe shdael N oF - endheuialily qEGRENSM 110

includes a rotary shaft 112 of whic axial Tine direction is oriented to

the vertic%uﬁ;z%&gﬁgmy FPLELY £BOAE BP0 SUPPINL LiAd LG PbBEY. Shaft

112, a driven ey 114 fi1xed aroun rotary shart a main

driving py $£Y sldrot P48E 44 t&l a £Y8 19iade Phe E%e‘i‘nﬁi‘fﬁﬁiﬂ%}ﬂﬂeﬂ%ﬁcéﬂd

fixed to the output shaft of a nmdtor M4, and a belt 117 laid around the

pul l eys 1143and-d46n JoepoRaiEAERY €Y £h80aLABLE oA ToE StREERPERIA®
rotate within a plane when the main driving pulley 115 is driven to

rotate by tRepbéPtis Mand\& aliditngiiderion,t Haicut 18/ m§Gadbeia tREO the
ci rcunference groove 47A and the periphery cutting table 47 is rotated,
cutting fupsttdeaofaidec ertie vy enehepl ifden 16€. paribase dhaesiaon;
(right end side in Fig. 9) of the arm 102 is connected to
the lift slider 108.
[o044]
As shown in Fig. 4, Fig. 11 and others, the periphery
cutting table 47 is a table for receiving the wafer W from
the sticking table 40 via the transfer unit 45 and sucking
the same to cut the unnecessary portion of the adhesive sheet
S1 around the wafer W with the cutting means 43. According
to this embodiment, the periphery-cutting table 47 is to
be maintained to the ambient temperature as a second
temperature; the upper face thereof is formed as a suction
face and is provided with a circumfereﬂce groove 47A
corresponding to the peripheral edge of the wafer W. The
periphery cutting table 47 is supported on the 1lift plate
lllviaarotarymechanisml1l10 at thebottomface side thereof.
The rotary mechanism 110 includes a rotary shaft 112 of which
axial line direction is oriented to the vertical direction,

arotarybearing 103 supporting therotary shaft 112, adriven
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i.e., acircunference cut is achieved. The cutting in the periphery
direction can be al so achieved by arranging the cutter unit 92 to be
_rotatable within a horizontal plane. [00451 The lift plate 111
supporting the periphery cutting table 47 is arranged to be novable in
the vertical direction by a lift unit 120. As shown in Fig. 4, the.lift
unit 120 includes a block 123 that is attached to the backside of a

The i1t plarst e ¢ AR Ry Wil BOte A%, 31900 meh 65 BERRC Lo
id f f
ui de thesd T ET <l b TORRTedlaf o S %#ert‘?idfi%‘g" Ry YA b,

shaft 126 thateq ey ‘Eﬂ@sﬂﬁfﬁﬂ'ﬂgﬁ%éf‘@ﬁ AGlotd2 Mt LA yydicaldinegti on

pul I eys 127 and 128 eac Ixed to the the screw t 126

and the outpubusldhe g1 fegRlals Miadlizpos st ALy i diind pUBTeend of
the uprising dﬁrdes 125 angya belt 129 27 |29% around theses%ugﬁeﬁs 127

and 128. RofpLisofrPinbb& 1FE6at ERAI N8 PaddGnEnt S Bﬁﬁ@?i%n&he
vertical novenent of “the periphery cutting table 47. [0046] The

sticking tahhe1d$1is 14 apeses ﬁé‘rét&*t@eb)ﬁfﬁé ntQremMat h%@@éf@bﬁgy cutting
table 47 viia an unshown frame. The sticking table 48 is arranged so that

the upper fiaeen ithd atedr $6 e te+E Ak of B8 ciltlttimsdiein ¥ gt dokansy &I r ed
fromthe periphery cutting table 47 by the transfer unit 45, and the
and the periphery cutting table 47 is rotated, cutting
function of the adhesive sheet S in the periphery direction;
i.e., a circumference cut is achieved. The cutting in the
periphery direction can be also achieved by arranging the
cutter unit 92 to be rotatable within a horizontal plane.
[0045]
The 1lift plate 111 supporting the periphery cutting
table 47 is arranged to be movable in the vertical direction
by a 1ift unit 120. As shown in Fig. 4, the 1lift unit 120
includes a block 123 that is attached to the backside of
a support member 122 having a substantially L-1like shape,
which supports the 1ift plate 111, apair of 1ift side plates
124 connected to the both sides of the support member 122,
a pair of uprising guides 125 that guide these l1lift side
plates 124 in the vertical direction, a screw shaft 126 that
extends through the block 123 in the vertical direction,
pulleys 127 and 128 each fixed to the lower end of the screw

shaft 126 and the output shaft of amotor M5 disposed adjacent

to the lower end of the uprising guides 125 and a belt 129
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wafer W which is stuck tenporarily with the adhesive sheet 5, is heated
to stick the adhesive sheet S conpletely to the wafer W In this

enbodi ment, the sticking table 48 is controlled to approxi mately 180C as
“a third tenperature. [0047] The collector 50 is a unit that sucks and
collects the unnecessary portion of adhesive sheet Si around the wafer
Won the cutting table 47. The collector 50 includes cross arns 130

havi tantial |y X-|ik h | t.he h_ext

end of ani cht8 asPRvaiese SR RH R AL T e S AR st R e

th f, |10] b J alil t i ti

of the br oS54 FAEEY Ing ol WG AR (HOSERTNCAY HobERER: BEC of "
th j oi nt . ' ' hA di ti bstanti al |

peor pendi cul 18 BETHERG ek e lb SRR ek el 00 Peane 43w thin @ bl ane, a

slider 133 that in ﬁble along the cylinder 132 and a collection box
135 that collects the unnecessary 28 portion of adhesive sheet Si. The

cross arm 130 i's @fd aRge inb%QSlEPA’@%%iQpé@&&&g—PSaéf‘dé)%&\@%eQ%éve

position above the periphery cutting table 47 and a position above the

col | ecti on digx pldpbien dde st aund a1 ha UBRCGRSABIY rRARE! ONrAk

adhesi ve sheet S! easeq above the coll ectipn box 135, the.
unnecessar Yg Pk {04 ]j:ﬁhl\i}vdi*@ib\/aﬁrﬁé}?gf‘éd Sb tHAPshe Wpped PEcEQld @&ﬁh@& box

135. [0048] The wafer whi ch has been conpletely stuck with the
as a suction face, the wafer W is transferred from the
periphery cutting table 47 by the transfer unit 45, and the
wafer W, which is stuck temporarily with the adhesive sheet
S, is heated to stick the adhesive sheet S completely to
the wafer W. 1In thié embodiment, the sticking table 48 is
controlled to approximately 180°C as a third temperature.

[0047]

The collector 50 is a unit that sucks and collects
the unnecessary portion of adhesive sheet S1 around the wafer
W on the cutting table 47. The collector 50 includes cross
arms 130 having a substantially X-like shape viewed from
the top, each extreme end of which is provided with a suction
function on the bottom face thereof, a joint arm 131 that
supports the substantially center position of the cross arm
130, a cylinder 132 that supports the base end side of the
joint arm 131 and is disposed in the direction substantially
perpendicular to the guide 97 of the cutting means 43 within

a plane, a slider 133 that is movable along the cylinder

132 and a collection box 135 that collects the unnecessary
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adhesi ve sheet S on the sticking table 48, is transferred to the
nmouhting unit 18 side again by the transfer unit 45. Here, the transfer
_unit 45 that sucks the wafer Wis arranged to cool down the wafer W

t hrough the tenperature control unit 101 during the transferring
process. As shown in Fig. 1 and Fig. 13 through Fig. 16, the tape
sticking unit 16 includes a nount table 137 that sucks a ring frame RF

d h f W 13 | | le 137
o mtveetﬁ’av%’e%l°r?§pea‘“? krégmiedn Shn- 1 Pl 5 4 Fefipnegd or
rere, as fqr, LeadiGhig § pseQIPFoéanekmF%aps ST EORbnAGe

stri p-shape, tenporar y stlc ape pleces aving a

si ze S'Igg}éﬁgﬁ@ but3g! Neagiberyfl AHAL S Qloste o nELLYRMRREE on

one surfac d as an |g|na roll e nDun table 137 is
schenatlcal a EHH!
ar.ran.gementcI %%r&vxb%dt ;bn(%)lbgll [ eﬁ?igg {3133? a%l gf t%‘ above fsscr bed
sticking tabhe 4 opﬂamstl%t@méet%helgrpumgasaalaeoéﬁgthéc %f‘od n the

vertical direction as well as along the rail 139. [0050] t ape
sticking seghd 995 136d nam%%sfax%»ee%aoho&f aé&fmghb%tpép\ﬁxdﬁ&s wi t hin
the plane of a plane-like support “frane and supports the dicing tape

DT wound i An3d ¥He charaEIed hew 19spay out a peel plate 142 that
sharply
[0048]
The wafer W, which has been completely stuck with the
adhesive sheet S on the sticking table 48, is transferred
to the mounting unit 18 side again by the transfer unit 45.
Here, the transfer unit 45 that sucks the wafer W is arranged
to cool down the wafer W through the temperature control
unit 101 during the transferring process. As shown in Fig.
1 and Fig. 13 through Fig. 16, the tape sticking unit 16
includes a mount table 137 that sucks a ring frame RF and
the wafer W and a pair of rails 139 that allows the mount
table 137 to move toward a tape sticking section 138 that
sticks dicing tape DT. Here, as for the dicing tape DT,
a peeling tape ST continuing in a strip-shape, which is
temporarily stuck with dicing tape pieces having a size
slightly smaller than the outer diameter of the ring frame
RF on one surface, is used as an original roll.
[0049]

The mount table 137 is schematically shown in the

figure. The mount table 137 employs an arrangement

29



turns over the peeling tape ST paid out fromthe support roll 140;

t heteby peels off the dicing tape DI, a wwnding roll 143 that w nds the
.peeling tape ST turned over by the peel plate 142 and press roll 144
that presses and sticks the dicing tape DT to the upper surface of the
ring frame RF and adhesive sheet. Accordingly, as shown in Fig. 14,
after thenount table 137 is noved to the tape sticking section 138 side,

the positiogl,l £ d0€1 4P riﬁaa%i%%f%@m_ ng't@,e ?‘5&%%‘2%%’?‘39?33(1 the

nount tabl e IS noved to the direction indicate I ne at

the |eft si%éﬁﬁ@%éﬂﬂéﬂﬁi. REEPR S Rl Cithe h@ﬂﬁt%abiesiﬁ‘%kign the

upper face the ring frame RF and adhesive sheet S.- Thus, the wafer W

can be mouni bl iReths R AR Bireft iH04E Wl IFhE a1dmy thiderai Mg
frames RF are accommobdated in a frame stocker 145 and transferred on the
mount tabl gslg7 by the transfer arm 147. A work K nounted on a ring
frame RF on the nount table 137 is sucked and held by the transfer arm
147. In 30 a stati@dspf the work Kis inverted upside down, the transfer
arm 147 transfers the work Kto the transport arm 149, and the work K

hel d by the transp@ tapenstidkingtgetintsic 188 1Wc1@d@sLeappdetpesiii on of
the next step. [0051] As shown in Fig. 15, the transfer arm 147 incl udes

a slider 154mthangedpioviaedovithen ithetpEane bl £pladeradkieuppdeng a

gui de colum 150, an arm 152 supported by the slider 151 and branching

arns 153 t EAtarextmndid saigpaktecthed{icimyg tape DT wound in a roll
shape enabling to pay out, a peel plate 142 that sharply
turns over the peeling tape ST paid out from the support
roll 140; thereby peels off the dicing tape DT, a winding
roll 143 that winds the peeling tape ST turned over by the
peel plate 142 and press roll 144 that presses and sticks
the dicing tape DT to the upper surface of the ring frame
RF and adhesive sheet. Accordingly, as shown in Fig. 14,
after themount table 137 ismoved to the tape stickingsection
138 side, the position of the upper face of the mount table
137israisedand£hemounttable137ismovedtothedirection
indicated with so0lid line at the left side in the figure;
thereby the dicing tape DT is stuck on the upper face of
the ring frame RF and adhesive sheet S. Thus, the wafer
W can be mounted on the ring frame RF. As shown in Fig.
15, the ring frames RF are accommodated in a frame stocker
145 and transferred on the mount table 137 by the transfer

arm 147. A work K mounted on a ring frame RF on the mount

table 137 is sucked and held by the transfer arm 147. 1In
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the arm152 and suck the ring frame RF. The arm 152 is arranged to be
rotatable around the axial line thereof. Omng to this, the work Kis
.arranged to be able to be transferred to the transport arm 149 in a
state that the protection tape PT cones to the upper face side. [0052]
The transport arm 149 is provided novably in the right/left direction in
Fig. 15 by the cylinder unit 155. The transport arm 149 has

bstantially .t t t . that of the t f 14 t
That no. ot B TonEErbd BOFRL dac TORBPP S HBPR- REEREA<ERE nel d
ape- peel | PR AT T AR UL ts Bosh Kote e el E R dasi ol g
16, t li Iy 5 t t.ect.i RT . f
o o aPe PR, SRR pROInd RSk Wit LU AR e BT b O
S arrangedat ’f{ggﬁ%‘?&'tﬁ“i‘lt%g e i | %,gtsos-te&rru ng the shifting, the

protection "t e upper face side is peeled off. The work K
fromwhich the pr jon tape PT has been peeled off by the tape
peeling section 1 Is transferred to conveyance rails 162 by an unshown

transfer mechani sy £ONVENACFagELs dER DX72iKBIKges

conveyance cylinder 161 and received by a stocker 19. The work |
recei ved by, ke getorkehrrhfdedt 64 RieShéeab10 i €hEFrHitA &hEoc8igg8 and

heat treatnent

along a guide column 150, an arm 152 supported by the slider
151 and branching arms 153 that extend in all direction from
thearml1l52 andsuck theringframeRF. Thearml52isarranged
to be rotatable around the axial 1ine_ thereof. Owing to
this, the work K is arranged to be able to be transferred
to the transport arm 149 in a state that the protection tape
PT comes to the upper face side.

[0052]

The transport arm 149 is provided movably in the
right/left direction in Fig. 15 by the cylinder unit 155.
The transport arm 149 has substantially the same structure
as that of the transfer arm 147 except that norotary function
is included.

[0053]

The work K sucked and held by the transport arm 149
is transferred to the tape-peeling unit 17. The
tape-peeling unit 17 includes a peeling table 156 and, as
shown in Fig. 16, a tape peeling section 157 that peels the

protection tape PT from the work K transferred to the peeling
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in the foI | ow ng process, and then picked up and subjected to the

bondi ng. [0054] Next, the wafer processing step in this enbodiment will
_be described. [0055] Many wafers W to which a protection tape PT is
stuck on the circuit plane, are accombdated in the cassette 11. The
wafer Wis transferred to the W irradiation unit 13 by the robot 12 and
subjected to a predetermned W processi ng. After the UV cure

: f t | at by th
Fobot 12, ao%ﬁ%}ﬁ%&?[e fh%eei?“?‘% a%fe%e-‘ﬁgte?%ﬁs GY8 Y PR BhEadreqhent
table 34 b i t
c:rr?ed ou%/ f%}ﬁ%% er %?aﬁ%@l@& e :gif[? ck?l%oﬁfgféggbbagal n
by th I t II d
Lo maintain i o E&?&ﬁ?. iﬁﬁ%eié%@ﬁf?t%‘le%g?%u?gﬁ% YRR the

i nner tab'frogﬁ%he OuterC%}gféé@foﬁ%éaﬁ'ﬂaéhﬁeéﬂgﬁéﬁdsggftbys “on

t he ot her e section 40D is contr ed t

tenperat ur e i Pé'e'i‘itn )éeéQQo‘ﬁt 1991 €8 ++88sAEPREHYEo SESRYePaREler €S

wi th weak adhesive force. 'The wafer Wis sucked in a state that the _
protection tapes He2 @& HshSaNE3En dEd P ddehdRbsR, SH6T88€oni tRe: 1N A

state that the rear surface of the wafer Wcones to the upper face

conveyance rails 162 by a work conveyance cylinder 161 and
received by a stocker 19. The work K received by the stocker
19 is subjected to dicing into a chip size and heat treatment
in the following process, and then picked up and subjected
to the bonding.

[0054]

Next, the wafer processing step in this embodiment
will be described.

[0055]

Many wafers W, to which a proteétion tape PT is stuck
on the circuit plane, are accommodated in the cassette 11.
The wafer W is transferred to the UV irradiation unit 13
by the robot 12 and subjected to a predetermined UV
processing. After the UV cure processing, the wafer W is
transferred to the conveyance plate 36 by the robot 12.

[0056]

After the wafer Whas been transferred to the alignment
table 34 by the conveyance plate 36 and an alignment

processing is carried out, the wafer W is transferred to

thestickingtable 40 againby the conveyance plate 36. Here,
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side _accordingly. [0057] As shown in Fig. 5, when the sticking table 40
noves to a predeterm ned position of the sticking unit 41, the |ead end
.area of the adhesive sheet S, which is sucked and held at the bottom
face side of the pressurizing nenber 76 is brought into contact with the
upper face of the sticking table 40 by the |owering operation of the
pressuri zing nenber 76. After the contact has been achi eved, the press

I 78 1 t.o. pinhch th dhesi heet. S t the . f f
(01 or2 LS LOSED U 0ngs) ve st S bELYRSD Uis g, Lace ©
dhesi heet Si oth t th X f th f W | ht 1 nt
cdhesi Ve Sheet Shagt L RE SR ol hhe aler, Wl brsualt Lot
Then, th | Z1 ' 7 . ' L] )
T 1 PHAEY 4 on TGOERn 00 L6k 0555 s Y UIOUAU U S8hons.
the press £ol | o8 cpcORdY OnGRAL AGhaNiditder UpRer JeAsa Al Jgs 33 oui de

S an t he

bars 67. At the same tine, pinions engage Wt rac

e 0 SPIAEL TS P RGO B el 1R bl

I
sti cking tapre noves  rightwar engagernent

bet ween t herp £ a2 83 ABHERES RidHe¥es #8tnihCal R dA}d £680t afRa and

the rollers 89 rotate on the guide bars 67 as guide faces, the adhesive
sheet S, Why£fet Sy Pad diike ULE O 4 VAEY 15a Btk pAHtEBLigAPEApLape Of

the wafer W During this sticking operation, the unnecessary portion of
adhesi ve shegthesiinto contact with the table surface; i.e., in a state
that the rear surface of the wafer W comes to the upper face
side accordingly.

[0057]

As shown in Fig. 5, when the sticking table 40 moves
to a predetermined position of the sticking unit 41, the
lead end area of the adhesive sheet S, which is sucked and
held at the bottom face side of the pressurizing member 76
is brought into contact with the upper face of the sticking
table 40 by the lowering operation of the pressurizing member
76. After the contact has been achieved, the press roll
78 lowers to pinch the adhesive sheet S between the upper
face of the wafer W and the press roll 78, and the unnecessary
portion of the adhesive sheet S1 other than the area of the
wafer W is brought into contact with the outer table section
40D (refer to Figs. 5, 7 and 8). Then, the pressurizing
member 76 releases the suction and rises. Meanwhile, the
rollers 89, which are provided to the both end sides of the

press roll 78, come into contact with the upper face of the
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extruding out of the periphery of the wafer Wis stuck to the outer
tabl'e 40D with a weak adhesive force. Accordingly, while the press rol
8 rotates and noves on the wafer W since the adhesive sheet Sis
pul l ed by the tension of the adhesive sheet S and the press force of the
press roll 78. Thus, such a disadvantage that winkles are generated
does not occur. The press roll 78 is controlled to naintain to

substantial by, IOGaRY bhe TERL el drafe¥ind, bERIER B9, AFORRe, thORECL,

descri bed aB VE, en thé adhesive s wafer W

and the pre?é&kkzéggaﬁﬁ%ip;ﬁ#@fs matnL%o%aQ%siatnidjﬂlo%ogﬁoglge%gé}];g

recei ving groove after € pressuri zi ng nenbe

passed the fééﬁg’ she sty Cﬁﬁ{'g Eint%,AfocﬂE‘Ss@iéﬂﬁgeaéfﬁeoo 6%89 s

substanti al st "above the periphery cutting ta Then,

pressuri zi ”EigiliEPSEdgfn | BY§! S5 10 Rl Sggfh%h%dggéh‘é‘émeﬁ'%eglet%ieﬂt engontact

with the sticking table 40 (refer to Fig. Thereafter, the cutter

96 of the Cyaékg%m_th@Peﬂ&%hg 881 Othd Gl § HoT £ YoRAt@s0a%a 40A
and the arm 90 supporting the cutter unit 92 noves in the direction

per pendi cul ghe t o iNerd g HRAItRNBnOthE! Suide tBafdite T B %QE_aéi ¥8cegheet S
inits width direction. Here, since the area of the adhesive sheet S

cor r espondi fife bAHERA vELEKhEE + 5EGRI MNEs g1 ¥ 8hctEsBaVeN OBt ukkt O
contact with the table surface , the viscosity of the areais in a |ow

tsL ate. Accosfli BBEYuppae pack! of IH warir the ahesiyetwpensticrnagers to
° operation, the unnecessary portion of adhesive sheet Sl
extruding out of the periphery of the wafer W is stuck to
the outer table 40Dwith aweak adhesive force. Accordingly,
while the press roll 78 rotates and moves on the wafer W,
since the adhesive sheet S is pulled by the tension of the
adhesive sheet S and the press force of the press roll 78.
Thus, such a disadvantage that wrinkles are generated does
not occur. The press roll 78 is controlled to maintain to
substantially 110°C by theheaterasabuilt-inheatingmeans.

[0058]

As described above, when the adhesive sheet S has been
stuck on the wafer W and the pressurizing member 76 has come
to a position above the cutter receiving groove 40A
immediately after the pressurizing member 76 has passed the
same, the sticking table 40 has arrived at a position
substantially just above the periphery cufting table 47.

Then, the pressurizingmember 76 lowers to bring the adhesive

sheet S into contact with the sticking table 40 (refer to
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cutter 96 occurs. \Wen the cutting in the width direction has conpl eted,
the'pressurizing nenber 76 sucks the adhesive sheet S positioned at the
_bottom face side of the pressurizing nenber 76 and returns to the upper
end position and stands by for sticking the next wafer W When the
cylinder 95 for the cutter vertical novenent rises, the cutting neans 43
shifts to a position in which the position of the blade of the cutter 96

L2571 PR T, TR, PR SR 0y g

face of the' s ., upward directi 00591

Then, "as ShRULA L G, hSCSUELE DRI d Whohlvo LR, LEAIVIAL R T 45

noves to a position above the sticking ta notion o

uni axi al 1 0§gt s3B803RdnEnet WichlSr S ANhIHED LiCehKl hIEELIGR

| owers, the posi the face of the suction plate I's Towered to

suck and  ngbapbhasuahst ol 1R rubhed dikh SORPIG!S E0RS: thdadnBEEHeS

stuck already. Accordingly, the Sticking table 40 noves to a position

for suckingspadthgl dhngta waheh ¥dsedtivhseowenrt, ¥ohkePtRECarfh blte sane
time, the periphery cutting table 47 rises, and the wafer Wsucked by

the suctiontRbaidnddbve is&aetertassé@ffegipb@amﬁ tPRHe tateeef r&beivihyi NY
table 47. In this way, the wafer W which has been heated tenporarily

to a sticki ggobesnonat $hetbrddyhtsinekicogthalwi i®thexaubsestadet 0 a

tenperature control operation (cooling operation) while being sucked by

the suctiontpbaiEsdé§it@rsk the area is in a low state. Accordingly,
no problem such that the adhesive agent transfers to the
cutter 96 occurs. When the cutting in the width direction
has completed, the pressurizing member 76 sucks the adhesive
sheet Spositionedat thebottomface side of the pressurizing
member 76 and feturns to the upper end position and stands
by for sticking the next wafer W. When the cylinder 95 for
the cutter vertical movement rises, the cutting means 43
shifts to a position in which the position of the blade of
the cutter 96 rises to escape in the direction away from
the position of the upper face of the sticking table 40;
i.e., upward direction in Fig. 1.

{0059]

Then, as shown in Fig. 9, the suction plate 100.of
the transfer unit 45 moves to a position above the sticking
table 40 by the motion of the uniaxial robot 105 and the
cylinder 106, and when the cylinder 107 lowers, the position
of the face of the suction plate 100 is lowered to suck and

hold the wafer W, on which the adhesive sheet S has been
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Is maintained in a state being cooled down to the substantially anbient
tenpérature. [0060] As shown in Fig. 11, when the wafer Wis transferred
to the periphery cutting table 47 and sucked and held thereby, the ‘
transfer unit 45 noves in the direction away fromthe position above the
peri phery cutting table 47. On the other hand, the cutting neans 43
noves to a position above the periphery cutting table 47 (refer to Fig.
12). Then, the . predeterm ned anpunt_ notjon of . unjaxi Ib gﬁgt 91 and the

descent of $HECKVRIFRRAY 95 ATFOTIREIY ¢ HR¢ B L0 RAehe ReBOYHE

tt 96 trates. to._th i d i ti bstanti al |
cor r espond! H SRS ST HLFPR RS R et pla o B e S AE A b asdrett edge
thereof_is rquimeq:wﬁtgin Bge céﬁquge% nce %EOBV% 47A, . Ln tbiﬁ st ate,
the periphefS** BTGy Abl8S4ATe FdtGn SESPERLRDSTRoFP I EARY tT3PhRe by
th t hani , { t] 3 hesj
Sheet St oA T O b e et aleds: WRGERBAHY PRE; £00+ Ehn B1RPOCROKC |\

periphery tfgertezogl%se%gigpe&h?o Ct%% ';ug%e*}a% cEoBp! @flgd%ufc%?ﬁ”{éw@ ans 43

a o
noves to a retrea osition fhe position above the perrphefy

cutting tabj e s WHEAWRL Lae iR, GBS 3R b3Bn0c4 bEa CSELOE F) MoVes

to a posi tron ove 't he unnecessary portion o esl ve sheet (0]

suck the saip, o MYe8KE A tRAYaFhAPIE LhE E’Bhl:ﬁ%%;of&ahti% dg35. 18nd

drops the unnecessary portion of adhesi've sheet Si thereinto.
subjected to a temperature control operation (cooling
operation) while being sucked by the suction plate 100, and
is maintained in a state being cooled down to the
substantially ambient temperature. |

[0060]

As shown in Fig. 11, when the wafer W is transferred
to theperipherycutting table 47 and sucked and held thereby,
the transfer unit 45 moves in the direction away from the
position above the periphery cutting table 47. On the other
hand, the cutting means 43 moves to a position above the
periphery cutting table 47 (refer to Fig. 12). Then, the
predetermined amount motion of uniaxial robot 91 and the
descent of the cylinder 95 for cutter vertical movement,
makes the cutter 96 penetrates to the rear side at a position
substantially corresponding to the periphery edge of the
wafer W and the extreme edge thereof is received within the
circumference groove 47A. 1In this state, the periphery
cutting table 47 is rotated within a horizontal plane by

the rotary mechanism 110, and the unnecessary portion of
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[0061] Immediately after the cross arm 130 noves to the collection box
~135-side, the transfer unit 45 noves to a position in exchange above the
peri phery cutting table 47, and transfers the wafer to the upper face of
‘the sticking table 48 after sucking the wafer Wagain, while heating the
wafer Wup to a tenperature necessary for conpletely adhering the sane
by the tenperature control unit. (0062] The wafer Wtransferred to the

i cki b 48 i b h he .adhesi h S
oL 10 B 8L S oW e 98 04 e bR AISHE RS |
'l ed ' | L all hi rd
comy ol &0 48 TR0} hd BERSEEGZ Lo BHbS! AR e bERSaTngsl "y ¢,

sucked by tDGnSYEELRN vl H00mBbnbNRs hEGRSTE o Wl Lelle NS5 BEPLAC! &

to a tenpera cohtro operation to return enperature

in. 37 3 T A .ch d
Wi 1o bei g Siiticehe pEOAELE, HbBro" ths PR STy T P L O L e
RF i nter posgd, byn{ e, digd NG-d S0 ,133{] tﬁ gh@aeéii\%:%@r %ﬁem@?gwat

tabl e 137 sucking the ring frame RF. e case where “wafer Wis an
aggregat i on, ofo GhiiRH WboePehatGithedds Saiy ifyridid BE 2pREQ1L8NshdHE MOUNt

table 137 is'rotated a predeterm ned angle within horizontal plane to
control  sosi Ratsdde thdnsfhe ficled 8 PbsiBRoR ATV ehb ddthd &t 16k
box 135, and drops the unnecessary portion of adhesive sheet
S1 thereinto.

[0061]

Immediately after the cross arm 130 moves to the
collection box 135 side, the transfer unit 45 moves to a
position in exchange above the periphery cutting table 47,
and transfers the wafer to the upper face of the sticking
table 48 after sucking the wafexr W again, while heating the
wafer Wup to a temperature necessary for completely adhering
the same by the temperature control unit.

[0062]

The wafer W transferred to the sticking table 48 is
brought to a stage that the adhesive sheet S is stuck
completely thereon due to the fact that the sticking table
48iscontrolledtomaintain the temperature of substantially
180°C as a third temperature. Then, after a predetermined
time has passed, the wafer W is sucked by the suction plate
100 of the transfer unit 45, and subjected to a temperature

controloperationtoreturnto the ambient temperature again.
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parallel to any side of any chip W And in this state, the dicing tape
(nount tape) DT is stuck on the adhesive sheet S. Omng to this, the
wafer Wis prevented frombeing inclined by the press force of the press
roll 144; thus, the nount tape can be stuck precisely. [0064] The work
K, which is conposed of wafer Wnounted on the ring frame RF, is
accommpdated in the stocker 19, after transferred to the peeling table
156 in the state g@%@ ] i nverted upside down and the protection tape PT
is peeled off. | ? As descri bed above, according to the enbodi nent

: Pk . . . .
of = the present g@%?%&%w%%iéﬁtmgéﬁsa%&%ﬁé@ﬂ%fgﬁrfcﬁ%{é&gbﬁﬁﬁe

sticking table 4 e sticking apparatus 15 to t nount t e 137,

the tenper aﬁé‘iﬁ?oéué]b@dw-Qhev\éi'ﬁngﬁgi'ﬂ%i@dlﬁ 18GROGEE 88! oh tHESng
tenperature confrol is not required at 38 the nount table 137, the nount

processi ng fﬁ&m@@%ﬁﬁﬁk@fé@seﬁrﬁﬁtﬁ@%‘i&ﬂ_‘{@'tia B, SFtes! HFgnQkekPRa
nmounting unit 18 side. urthernore, during the transfer operation, the

waf ers beingo tR@ndut resh paony tdick ol ah e ng! Hrealee ®H.0 Thethe
tenperature control operation. In this point also, the wafer processing

ef ficiency ¢gsé&whietthe Wa@ee]w iEWd Ag5regathonloft BRipEMAr séphl-ateqct i on
40C and the outer table section 40D constituting the sticking table 40

in a prior dicing operation, the mount table 137 is rotated
a predetermined angle within horizontal plane to control
so that the center axial line of the press roll 144 is not
parallel to any side of any chip W. And in this state, the
dicing tape (mount tape) DT is stuck on the adhesive sheet
S. Owing to this, the wafer W is prevented from being
inclined by the press force of the press roll 144; thus,
the mount tape can be stuck precisely.

[0064]

The work K, which is composed of wafer W mounted on
the ring frame RF, is accommodated in the stocker 19, after
transferred to the peeling table 156 in the state being
inverted upside down and the protection tape PT is peeled
off.

[0065]

As described above, according to the embodiment of
the present invention, when the wafer W is transferred from
the sticking table 48 of the sticking apparatus 15 to the

mount table 137, the temperature of thewaferWis controlled.

Accordingly, since temperature control is not required at
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is arranged so that the tenperature can be controlled. Accordingly, such
advant ages can be achi eved sinultaneously as prevention of winkles
caused by the unnecessary portion of adhesive sheet Si existing at the
‘periphery side of the wafer W [0067] As described above, best
arrangenment, nmethod and the |Iike for carrying out the present invention
have been disclosed in the above description. However, the present

[ ti [ t limt t b .. That is, _alth h, .t h . t
nventi on i EnSmevhELES 1T Tt FErn Brabestus el h SaRE AR pect
| nis _ al'&d __

R s e

respect to f&@%hggﬁ.r@giﬁgeﬁuxgﬁ{eiégreran@if?zggo;aéw& ,HHE A deahLigyt -

departing fromt ni cal and obj ect of 'the presént

avention. 30 [0068kq Rl XATPhBL oyt CupTROKL ARBInd fiensL Lakhpg tabl e

40 includes t nner tabl e section 40C and e outer ta secti1 on 40D.

However, as.sheug1ighetiatioh’, @nStH{KpBIntA K, #he WRERDAEEQBGEAGE O
have a built-in heater, which can maintain the whole unit at the ?lrst

t enper at ur ea £ £ POPEhcyAi 8§0enhBfcalal.cki ng apparatus 15 has been illustrated
and described as an apparatus that sticks the die bonding

[0066]

Further, each of the inner table section 40C and the
outer table section 40D constituting the sticking table 40
is arranged so that the temperature can be controlled.
Accordingly, such advantages can be achieved simultaneously
as prevention of wrinkles caused by the unnecessary portion
of adhesive sheet S1 existing at the periphery side of the
wafer W.

[0067]

As described above, best arrangement, method and the
like for carrying out the present invention have been
disclosed in the above description. However, the present
invention is not limited to the above. |

That is, although the present invention is
particularly illustrated and described mainly with respect
to a particular embodiment, one skilled in the art can add
various modifications, if necessary, to the above described
embodiment with respect to configuration, position,
disposition or the like without departing from the range

of technical idea and object of the present invention.
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adhesi ve sheet S to the wafer W However, if the sheet has a heat
sensitive adhesive characteristic, any other sheets nay be enpl oyed. For
_exanple, the sticking apparatus 15 nmy be applied to a case where a dry
resist filmsheet or a protection filmor the like is stuck to the wafer
W [0070] Further, layout, transferring direction or the Iike of each
constituting unit of the wafer processing apparatus 10 are not limted
to the illustrate X fples of the arrangenent. If the identical
processing can be carried out, any arrangenent is acceptable. [0071]

Furthermore, the &mgratyes ol the Shiskingntable 40icRehPbErYe

cutting table 47 and sticking tabl'e 48 do not [imt e pre

i nventi on, . ; i ot c teristics of
t he enpl oye‘ic}(whlen!eggta1 X;ég%nf;hﬁ( %@hgﬁhﬁ?gﬁ%gﬁgtwjfgtéhﬂ I\fi/%e ?.GE%\E\/E%%?&

processi ng SOPEf Gh UdD CORBWEYERY as 3WRm IATFIYPRY! 1d BY9ieRiAlY €5bied
sticking unit for supplying a heat sensitive adhesive sheet to the upper

face of saigp aphpchet arehhgkat b8 BdRRSav@uidhieshn tedd obhecdn Sad a
cutting neans for cutting said adhesive sheet for each individual
obj ect, wheh£int&oh drh@bhRs18r in§@NhEOlhed flig st fremPerature.

[0069]

Also, the sticking apparatus 15 has been illustrated
and described as an apparatus that sticks the die bonding
adhesive sheet S to the wafer W. However, if the sheet has
a heat sensitive adhesive characteristic, any other sheets
may be employed. For example, the sticking apparatus 15
may be applied to a case where a dry resist f£ilm sheet or
a protection f£ilm or the like is stuck to the wafer W.

[0070]

Further, layout, transferring direction or the like
of each constituting unit of the wafer processing apparatus
10 are not limited to the illustrated examples of the
arrangement. If the identical processing can be carried
out, any arrangement is acceptable.

[0071]

Furthermore, the temperatures of the sticking table
40, periphery cutting table 47 and sticking table 48 do not
limit the present invention, but may be flexible in

accordance with the characteristics of the employed heat

sensitive adhesive sheet.
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tenperature at which said adhesive sheet is stuck tenporarily, a second
tenperature at which the adhesion of said adhesive sheet is reduced and

the adhesive sheet around the object is cut off, and a third tenperature

‘at which the adhesive sheet is stuck conpletely to the object. 2. The
waf er processi ng apparatus according to claiml,
i ncl ude each individual table so as to naintain the objects to said
second or third tenperature. 3. A wafer processing apparatus,
tabl es for supporting a Se¥3nductor wafer as the object;
sensitive adhesi ve sheet
41 face side of the sem conductor
:g cuttier ans_for cutting saiﬁgadhesive,sheey for each

T 8ns CRERTASH $h direction
ai d_adhesjve sheet i.n the width direction and a

t t .
Qﬁ##%ﬁt'%ﬁ TR BhRE 02 RUPPIPRE adhesi ve sheet al ong the

first,

conpri si ng:
sticking unit for supplying and sticking a heat
havi ng a strip-shape to the upper

waf er ;

sem conduct
cutting function
peri phery directi
peri phery of the se
table that is corft?
sai d adnesiye, o Sheelnl il $8TCOPUSLPLLYR

that™is contro

tabl e

and

wafer® RYACSEF 4 e utPPag®

4IPS §9% SPPPd ra- 2584t

erat

f
C
secon ature | ower

enper

sheet to the object; and

a cutting means for cutting said adhesive sheet for
each individual object,

wherein said tables are controlled to a first
temperature at which said adhesive sheet is stuck
temporarily, a second temperature at which the adhesion of
said adhesive sheet is reduced and the adhesive sheet around
the object is cut off, and a third temperature at which the

adhesive sheet is stuck completely to the object.

2. The wafer processing apparatus according to claim 1,
wherein said tables include each individual table so as to
maintain the objects to said first, second or third

temperature.

3. A wafer processing apparatus, comprising:

tables for supporting a semiconductor wafer as the
object;

a sticking unit for supplying and sticking a heat

sensitive adhesive sheet having a strip-shape to the upper

41

wherein said tabl es

conductar. - wafer. .said tables include a.sticking
bk Jeaafirat WSOV 11y

u
1o 4138 RET Yot 11,00
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first tenperature and cuts the adhesive sheet around said

sent conduct orwaf er, andan sticking table that is controlled to a third
_tenperature that becones higher than said first tenperature and sticks
conpl etely the adhesive sheet to the sem conductor wafer. 4. The wafer
processi ng apparatus according to claim3, further conprising a transfer
unit for transferring said sem conductor wafer, wherein the transfer
unit includes a tgnpera%gre control_unit for controlling the tenperature

of the senit3RGUELEP QA EREWRPId COPINTOT WA &&ai A% eni conduct or waf er
between said tables. 5.. The wafer. processi ng appar s.according_to claim
3 45 further cONBISIIRS Bepisn el CHRTATooP At aRGPEPA R PREL F08

sem conduct or Mﬂfer.gtgék %onpbg%e&y with said adhesive sheet to a
mount i ng unf S wWhgTerR TRE PFaf§f&F *unit includes a tenperature control
it f trolli ; ' - \Whi |
ransterring tne YAore s bETRoFAitiho MediiS AEH. A MG atBheLER L7,
processi ng ARPAL AL UPaRCERLA! 1Y £t CLALE ZaneIGL CLRe Rl fnSLAEK RgLhaD! €
i ncl udes an T1hAErotabl e Sectron . and an outer ab%e section surroundi ng

the i t ti .ahl e . | ]
tomper at ur ST s EER A p AR, diBecR spRAPELLS ERLEDA SR b0LT

processi ng_m&%&%&gﬁcgﬂégk@l&gg ¢hali &Pi%%ggyro@ Phé 6 b st 61

menber is interposed between sal I nner t section and outer table

section, the,feat

saidtables includeasticking table that iscontrolled

to a first temperature and sticks temporarily said adhesive
sheet to the semiconductor wafer, a periphery cutting table
that is controlled to a second temperature lower than the
first temperature and cuts the adhesive sheet around said
semiconductorwafer, andanstickingtable that iscontrolled
to a third temperature that becomes higher than said first
temperature and sticks completely the adhesive sheet to the

semiconductor wafer.

4. The wafer processing apparatus according to claim 3,
further comprising a transfer unit for transferring said
semiconductor wafer, wherein the transfer unit includes a
temperature control unit for controlling the temperature
of the semiconductor wafer while transferring said

semiconductor wafer between said tables.

5. The wafer processing apparatus according to claim 3,
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transfer menber heats the outer table section to a tenperature |ower
than that of the inner table section. 8. The wafer processing apparatus
according to claims 6 or 7, wherein each of said inner table section and
"outer table section is controlled independently to respective
tenperatures. 9. The wafer processing apparatus as in any of clains 1-3,
wherei n said adhesi ve sheet is a die bonding sheet. 43 10. The wafer
processi ng apparatus according to claim3, wherein said adhesive sheet
i s a protectFoPEheEP™RALEANIs 2 LEARSEST f8h £99r HRRFEFTFIPeh tRE. The
waf er processipng apparatus according to claim3, whereip said cutting
moans | nol e oRRReESE FrleE ntand emp ISRy orith S cAnbestve
arranged adjustable in its posiiion betwe osition f.or.cutting the
Ahestve orhfeEihe’s mevnting Bt be dhreih Bhe Rl e Por 1 e g Rhe
adhesi ve sheet al ong. the ripheral edge of _t Oobject. 12. A wafer
processi ng %&teﬁgfr&%sﬁ% 8??’?1602 Ié%i% fgoenEP it\fé)rlﬁzal egﬁ\?et%'ﬁ%% aﬁ%‘??ng a
_ strip-shape to u ide e i.CO e C rising
the ot epe ot ErEcicPRiiobABRcRLEr, widk (T VAR KA g OEHE

seniconduct§gT¥@g§§%c@Q£lgaggLnE§:thgmg hQi§§ﬂ}£8HQUCt°r wafer or a

&
tabl e supporttng e sane to a rst tenpera mai nt ai ni ng the
sem conductor wafer stuck tenporarily wth said adhesive sheet to a
second tenperature that is lower than the first tenperature; thereby

reducing t f‘ga The wafer processing apparatus according to claim 3,
wherein said sticking table includes an inner table section
and an outer table section surrounding the inner table
section, the outer table section is controlled to a

temperature lower than that of said inner table section.

7. The wafer processiﬁg apparatus according to claim 6,
wherein a heat transfer member is interposed between said
inner table section and outer table section, the heat
transfer member heats the outer table section to a

temperature lower than that of the inner table section.

8. The wafer processing apparatus according to claims
6 or 7, wherein each of said inner table section and outer
table section is controlled independently to respective

temperatures.

9. The wafer processing apparatus as in any of claims

1-3, wherein said adhesive sheet is a die bonding sheet.
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adhesi on of the adhesive sheet, and cutting a sheet portion around the
sem'conduct or wafer; and controlling the tenperature of said

_sem conductor wafer and adhesive sheet to a third tenperature that is
hi gher than the first tenperature; thereby sticking conpletely the
adhesi ve sheet to the sem conductor wafer. 44 13. The wafer processing
met hod according to claim12, further conprising a step of transferring

Lhe sem conglyct o, Jal.glNoXLR8-3300 agheslyce NSl LSk £ ARGl 8! Y

thereto to a nDu unit t he

ng CO”d”Ctv%ei“@L’?rs&iH QUL S she@PST§Ta Wt M1 shlelt %%ﬁf g5 step.

cured to form a protection film.

11. The wafer processing apparatus according to claim 3,
wherein said cutting means includes a cutter, the ‘extreme
end position of the cutter is arranged adjustable in its
position between a position for cutting the adhesive sheet
in thewidthdirectionandaposition forcuttingthe adhesive

sheet along the peripheral edge of the object.

12. A wafer processing method of sticking a heat sensitive
adhesive sheet having a strip-shape to the upper face side
of the semiconductorwafer, comprising the stepsof: sticking
temporarily said adhesive sheet to the semiconductor wafer
while maintaining said semiconductor wafer or a table
supporting the same to a first temperature;

maintainingthe semiconductorwafer stuck temporarily
with said adhesive sheet to a second temperature that is
lower than the first temperature; thereby reducing the
adhesion of the adhesive sheet, and cutting a sheet portion
around the semiconductor wafer; and

controlling the temperature of said semiconductor
wafer and adhesive sheet toa third temperature that ishigher
than the first temperature; thereby sticking completely the

adhesive sheet to the semiconductor wafer.
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13. The wafer processing method according to ciaim 12,
further comprising a step of transferring the semiconductor
wafer having said adhesive sheet stuck completely thereto
to a mounting unit via a transfer unit, and cooling down

the semiconductor wafer through said transfer unit during

the transfer step.
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