Description

Title of Invention: ALIGNVENT DEVI CE AND ALI GNVENT METHCD

Technical Field
[ 0001] The present invention relates to an alignnent device
and an al i gnnent nmethod to be used for applying a protective tape

to a sem conductor wafer with satisfactory accuracy.

Background Art

[ 0002] A process of manufacturing a sem conductor chip
generally involves formng a circuit having irregularities on a
front surface of asem conduct or wafer (hereinafter sinplyreferred
to as "wafer") and then, in order to satisfy the recent denmand for
downsi zi ng t he sem conductor chip, grinding a back surface on an
oppositesideof thefront surfacehavingthecircuit fornmedthereon,
to thereby reduce the wafer i nthickness. Wenthewafer isreduced
in thickness, a circuit formng portion is protected by applying
a protective tape to the front surface of the wafer.

[ 0003] Whenthe protectivetapeisappliedtothefront surface
of the wafer, it is necessary to performalignnent of the wafer
and the protective tape and perform positioning of the wafer and
the protective tape. As an alignment nmethod for the wafer, for
exanple, in Patent Literature 1, there is disclosed an alignnent
met hod i nvol vi ng det ecti ng an out er peri pheral edge portion of the

waf er in a non-contact manner through use of infrared |ight that



passes t hrough the protective tape but does not pass through the
waf er and perform ng alignnent of the wafer, in consideration of
the fact that, when notches fornmed on the wafer for alignnment of
t he waf er arecoveredwiththeprotectivetape, arel ated-art opti cal
sensor using visible light cannot detect the notches because the

I ight does not pass through the protective tape.

Citation List
Pat ent Literature

[ 0004] [PTL 1] JP 2006- 73603 A

Summary of Invention

Techni cal Probl em

[ 0005] I ncidental |y, abunpwafer havingirregularitieslarger
than those in the related-art circuit has come to be often used
for inmprovingthe functionof awafer inassociationw ththerecent
increase in density of a sem conductor. Then, a protective tape
capabl e of satisfactorilyprotectingtheirregularities of thebunmp
waf er has appeared. The protective tape has, on a surface that is
applied to the bunp wafer, a protective |layer having a di aneter
smal l er than that of the protective tape and configured to cover
the irregularities of the bunmp wafer, and the irregularities of
the bunp wafer are protected with the protective |ayer.

[ 0006] However, under actual circunstances, a hi gh-accuracy

al i gnment et hod f or appl ying the protective tape to the bunp waf er



has not been proposed, and there is a problem in that the
irregularities of the bunp wafer cannot be sufficiently protected
with the protective |ayer.

[ 0007] Further, intherel ated-art al i gnnent net hodasi nPat ent
Literature 1, infrared light is generally used for alignnment of
t he waf er because there is arisk in that a wafer el enent nay be
broken wi th |i ght havi ng hi gh energy, such as ultraviolet rays or
blue light. However, inrecent years, wafers having transparency,
such as gl ass, sapphire, lithiumtantalate (LT), andlithi umni obate
(LN) have cone to be often used. Wwen infrared light is used for
al i gnnent of t hosewaf ers havi ngtransparency, infraredlight passes
t hrough the waf ers, and hence there is a problemin that alignnment
of the wafers cannot be performed with high accuracy.

[ 0008] The present invention has been nade to solve the
above- nenti oned probl enms and provi des an alignnment device and an
al i gnment nmet hod for aligningaprotectivetape having a protective
I ayer wi th hi gh accuracy. Further, the present invention provides
an al i gnnment devi ce and an al i gnnent nmet hod f or al i gningaprotective

tapew threspect to awafer havingtransparency wi th hi ghaccuracy.

Sol ution to Problem

[ 0009] In order to solve the above-nentioned problens,
according to one enbodi nent of the present invention, there is
provi ded an al i gnnent device to be used for applying a protective

tape to a sem conductor wafer, including: arotary tabl e configured



to support and rotate the sem conductor wafer; illum nation neans
for illum nating the sem conductor wafer with red |Iight fromone
surface side of the sem conductor wafer; and inmage pi ckup neans
for i magi ng t he sem conduct or waf er on anot her surface side of the
sem conductor wafer, in which the alignnment device is configured
to determ ne a center position of the sem conductor wafer through
det ecti on of an out er peri pheral edge portion of the sem conduct or
waf er based on areceptionstate of theredlight by theinage pickup
neans.

[0010] According to one preferred enbodi nrent of the present
invention, in the alignnent device, the image pickup neans is
configuredtoimnmagethe sem conduct or waf er t hrough i nternedi ati on
of an optical filter configured to transmt light in a wavel ength
range of the red light in incident |ight.

[ 0011] Furt her, according to one preferred enbodi nent of the
present invention, in the alignnment device, the optical filter is
configured to block Iight having a wavel ength of 600 nmor |ess.
[0012] Furt her, according to one preferred enbodi nent of the
present invention, the alignnment device further includes a table
novi ng nechani smconfigured to nove the rotary table horizontally
inan XdirectionandinaYdirectionorthogonal tothe Xdirection,
in which the alignment device is configured to performpositional
adjustnment of a center of the sem conductor wafer through
det erm nation of a positional di spl acement amount by conparingthe

center positionof thesem conductor wafer to apredefinedreference



position and through control of the table noving nechani smbased
on the positional displacenent anmount.

[ 0013] In order to solve the above-nentioned problens,
accordi ng to another enbodi nent of the present invention, there
i s provided an al i gnnent devi ce to be used for appl yi ng a protective
tape to a sem conductor wafer, including: a tape holding body
configuredto holdthe protective tape lanm nated with a protective
| ayer having an outer dianmeter snaller than an outer di aneter of
t he protective tape; and one or nore i mage pi ckup means for i magi ng
a plurality of parts of an outer peripheral edge portion of the
protective layer, in which the alignment device is configured to
determine a center position of the protective |ayer based on
positional information on each of the plurality of parts of the
out er peripheral edge portion of the protective |ayer through
determ nation of the positional information on the each of the
plurality of parts based on i mage data acqui red by i magi ng of the
i mage pi ckup neans.

[ 0014] According to one preferred enbodi nent of the present
i nvention, the alignnment device includes one inmage pickup neans
and further i ncl udes i mage pi ckup neans novi ng nechani smconfi gur ed
to nove t he i mage pi ckup nmeans horizontally in an X direction and
inaYdirection orthogonal to the X direction

[ 0015] Further, according to one preferred enbodi ment of the
present invention, the alignment device further includes

illumnation nmeans for illumnating the plurality of parts of the



out er peri pheral edge portion of the protective | ayer to be i maged
by the i mage pi ckup neans, the illum nation nmeans bei ng arranged
on a periphery of the inage pickup neans.

[0016] Furt her, according to one preferred enbodi ment of the
present invention, the alignment device further includes a
hol di ng- body novi ng nechani smconfigured to nove the tape hol di ng
body hori zontallyinthe XdirectionandintheYdirectionorthogonal
to the X direction, in which the alignnent device is configured
to performpositional adjustnent of acenter of the protective tape
t hrough determ nation of a positional displacenent anount by
conmparingthecenter positionof theprotectivel ayer toapredefined
reference position and t hrough control of the hol di ng-body novi ng
nmechani sm based on the positional displacenent anount.

[ 0017] In order to solve the above-nentioned problens,
according to one enbodi nent of the present invention, there is
provi dedanal i gnment net hodt obe perfornedfor appl yi ngaprotective
tape to a sem conductor wafer, including the steps of: rotating
t he sem conductor wafer; illum natingthe sem conductor wafer with
red light fromone surface side of the sem conduct or waf er; i magi ng
t he sem conduct or waf er on anot her surface si de of t he sem conduct or
waf er; and determi ni ng a center positionof the sem conduct or waf er
t hrough detection of an outer peripheral edge portion of the
sem conduct or waf er based on a reception state of the red |ight.
[ 0018] In order to solve the above-nentioned problens,

accordi ng to another enbodi nent of the present invention, there



is provided an alignment nmethod to be perforned for applying a
protective tape to a sem conduct or wafer, including the steps of:
hol di ngthe protectivetapelanm natedw thaprotectivelayer havi ng
an outer dianeter smaller than an outer di anmeter of the protective
tape; i magingapluralityof partsof anouter peri pheral edge portion
of the protective |layer; and determ ning a center position of the
protective |layer based on positional information on each of the
plurality of parts of the outer peripheral edge portion of the
protectivel ayer t hroughdeterm nati onof t hepositional i nfornmation
on the each of the plurality of parts based on i mage data acquired

by i magi ng.

Advant ageous Effects of Invention

[ 0019] According to the present i nvention, the outer shape of

t he waf er i s preci sely recogni zed t hrough use of red | i ght to detect

the center of the wafer, and t he center of the wafer i s positioned.

Therefore, the wafer can be aligned wi th highaccuracy irrespective
of presence or absence of transparency of the wafer. Thus, the
protectivetapecanbeappliedtothewafer withsatisfactoryaccuracy.
In addition, red light is used for alignment of the wafer, and
al i gnnent can be performed w t hout usi ng |ight havi ng hi gh energy,

such as ultraviol et rays or blue light. Therefore, awafer el enent

i s not damaged.

[ 0020] Further, according to the present invention, the

plurality of parts of the outer peripheral edge portion of the



protective | ayer fornmed on the protective tape are recogni zed to
detect the center of the protective |ayer, and the center of the
protective |layer is positioned. Therefore, the protective | ayer
can be aligned with high accuracy. Thus, the protective tape can
beappliedtothewafer withsatisfactoryaccuracyw t hout positional
di spl acement of the protective layer wth respect to the
irregularities of the wafer, and hence the irregularities of the
waf er (in particular, a bunp wafer) can be sufficiently protected

with the protective |ayer.

Brief Description of Draw ngs
[ 0021] FIG 1 is a plan view for illustrating a schematic
configuration of an application apparatus.

FIG 2 is a sectional viewof atape peeling section of FIG
1 taken along the line I-1.

FIG 3is aplan viewof a base material having a protective
tape tenporarily applied thereto.

FIG 4isasectional viewof FIG 3takenalongthelinell-11.

FIG 5isanexplanatoryviewforillustratingastepof peeling
the protective tape fromthe base material.

FIG 6 is an explanatory viewfor illustrating the step of
peeling the protective tape fromthe base material .

FIG 7 is an explanatory viewfor illustrating the step of
peeling the protective tape fromthe base materi al .

FIG 8 is a front view for illustrating a schematic



configuration of a first alignnment device.

FIG 9is anexplanatoryviewfor illustratinganinage pickup
operation by image pickup nmeans of the first alignnent device.

FIG 10 is a front view for illustrating a schematic
configuration of a second alignnent device.

FIG 11 is a side view for illustrating the schematic
configuration of the second alignnent device.

FIG 12 is an explanatory view for illustrating a step of
appl ying the protective tape to a wafer.

FIG 13 is an explanatory viewfor illustrating the step of
appl ying the protective tape to the wafer.

FIG 14 is an explanatory viewfor illustrating the step of
appl ying the protective tape to the wafer.

FIG 15 is an explanatory viewfor illustrating the step of
appl ying the protective tape to the wafer.

FIG 16 is an explanatory viewfor illustrating the step of
applying the protective tape to the wafer.

FIG 17 is an explanatory viewfor illustrating the step of
applying the protective tape to the wafer.

FIG 18 is a bottom view of a pressing nenber.

FIGS. 19 are each an explanatory view for illustrating a
pressing position by the pressing nenber when the protective tape
is applied to the wafer.

FIG 20 is a front view for illustrating schematic

configurations of a heating table and a conveyance table.



FIGS. 21 are each a partially enlarged sectional view of a

di ci ng frane havi ng t he waf er nount ed t hereon pl aced on t he heati ng

tabl e.
FI G 22isanexpl anatoryviewforillustratingastepof
the dicing frane having the wafer nounted thereon.

FIG 23 is an explanatory viewfor illustrating the

heat i

step

heating the dicing frame having the wafer nounted thereon.

FIG 24 is an explanatory view for illustrating a step

accommodati ng the heated dicing frane.

FIG 25 is an explanatory viewfor illustrating the
accommodat i ng the heated dicing frane.

FIG 26 is an explanatory viewfor illustrating the
accommodati ng the heated dicing frane.

FIG 27 is an explanatory viewfor illustrating the
accommodati ng the heated dicing frane.

FIG 28 is an explanatory viewfor illustrating the
accommodat i ng the heated dicing frane.

FI G 29isanexpl anatoryviewforillustratingastepof
the wafer fromthe heated dicing franme.

FIG 30 is an explanatory viewfor illustrating the
cutting the wafer fromthe heated dicing frane.

FIG 31 is an explanatory viewfor illustrating the
cutting the wafer fromthe heated dicing frane.

FIG 32 is an explanatory view for illustrating a

accommodating the wafer cut fromthe dicing frane.
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FIG 33 is an explanatory viewfor illustrating the step of
accommodating the wafer cut fromthe dicing frane.

FIG 34 is an explanatory view for illustrating a step of
accommodating the dicing frane having the cut wafer.

FIG 35 is an explanatory viewfor illustrating the step of

accommodating the dicing frame having the cut wafer.

Descri ption of Enbodi nments

[ 0022] An object of the present invention is to align a
protective tape having aprotectivelayer wi th highaccuracy, apply
the protective tape to a seni conductor wafer (hereinafter sinply
referredtoas"wafer") withsatisfactoryaccuracy, andsufficiently
protect irregularities of the wafer (in particular, a bunp wafer)
with the protective layer. Further, another object of the present
invention is to align various wafers irrespective of presence or
absence of transparency wi th hi gh accuracy and apply the protective
tape to the wafer with satisfactory accuracy.

[ 0023] In order to achi eve the above-nenti oned objects, an
al i gnment device for a protective tape includes atape hol di ng body
configuredto hold the protective tape lanm nated with a protective
| ayer having an outer dianmeter snaller than an outer di aneter of
the protective tape, one or nore image pickup nmeans for inmaging
a plurality of parts of an outer peripheral edge portion of the
protective layer, and a control device configured to determn ne

positional information on each of the plurality of parts of the

11



out er peri pheral edge portionof the protectivel ayer based oni mage
data acquired by i magi ng of the i mage pi ckup neans and det erm ne
a center position of the protective | ayer based on the positional

i nformati on on each of the plurality of parts. The feature of the
al i gnment device for the protective tape is described mainly in
atapealignnment sectionBinthefoll ow ngenbodi ment of t he present

invention. Further, inorder toachievetheabove-nenti onedobjects,
an al i gnment device for awafer includes arotary table configured
tosupport androtatethewafer, illum nationnmeansfor illumnating
the wafer with red Iight fromone surface side of the wafer, inage
pi ckup nmeans for inmaging the wafer on the anot her surface side of

the wafer, and a control device configured to determ ne a center

position of the wafer through detecti on of an outer peri pheral edge
portion of the wafer based on a reception state of the red |ight

by t he i mage pi ckup neans. The feature of the alignnent device for

the wafer is described mainly in a wafer alignment section D in
t hefol | ow ngenbodi ment of t hepresent i nvention. Inthefollow ng,

t he enbodi ment of the present inventionis describedw threference
t ot heacconpanyi ngdraw ngs, but thepresent i nventionisnot limted
toonlythe enbodi nent descri bedw threferencetothe acconpanying
drawi ngs. Note that, in each figure, each thickness of a wafer W

a dicing frame DF, a protective tape PT, a base material BM a
protective |ayer PL, and a pressure-sensitive adhesive |ayer AL
are drawn in an exaggerated manner for ease of understandi ng.

[ 0024] FIG 1is a plan viewfor schematically illustrating

12



an entire configuration of an application apparatus 1 including
an al i gnnent device 5 (hereinafter referredto as "first alignnent
device 5") for the protective tape PT and an alignnent device 8
(hereinafter referred to as "second alignnent device 8") for the
waf er Waccording to this enbodi nent. The application apparatus
lincludesthetapepeelingsectionAconfiguredtopeel theprotective
tape PT tenporarily applied to the base material BMfromthe base
mat erial BM a tape alignnent section B configuredto positionthe
protectivetapePT, awaf er suppl ysecti onCconfi guredtoaccomodat e
aplurality of wafers W the wafer alignnment section D configured
to position the wafer W a frane supply section E configured to
accomodate a plurality of dicing frames DF, a tape application
section F configured to apply the protective tape PT to the wafer
Wand nmount t he waf er Won t he di ci ng frame DFt hrough i nt ermedi ati on
of the protective tape PT, a heating section Gconfigured to heat
t he waf er Wnount ed on t he di ci ng frame DF, and a f rane accommodat i ng
section Hconfigured to acconmodate the dicing frame DF after the
waf er Wis heat ed.

[ 0025] The application apparatus 1 further includes various
devi ces configured to performvarious operations in each section
and convey the protective tape PT, the wafer W the dicing frane
DF, and the |i ke between the sections, and a control device (not
shown) configuredto control operations of the various devi ces and
process signals and data received fromthe various devices. The

various devices and the control device are arranged on a machi ne

13



base 100. Thecontrol devi cecanbefornedof, for exanpl e, aconput er
t hat i ncl udesam croconput er, anenory, andanHDD, and has processi ng
ability inparted by software.

[ 0026] First, as illustrated in FIG 1 and FIG 2, in order
topeel theprotectivetapePTtenporarilyappliedtothebasenateri al
BMfromthe base naterial BM the tape peeing section A includes
atape conveyance nechani sm2, atape conveyanceunit 3, and a peel i ng
mechani sm 4.

[ 0027] The t ape conveyance nmechani sm2 i s configuredtoconvey
the protective tape PT tenporarily applied to the base materi al
BMt o a peel i ng position. The tape conveyance nmechani sm2 i ncl udes
a supply roll 20 of the base material BMhaving the protective tape
PTtenporarilyappliedthereto, arecoveryroll 21of thebasemateri al
BMhavi ng t he protective tape PT peel ed therefrom and a plurality
of guide rollers 22 configured to guide the base material BM The
supply roll 20 is configured to support the base materi al BMwound
into aroll shape. The recovery roll 21 is configured to take up
t he base material BM The base material BMis fed fromthe supply
roll 20 to be conveyed t hrough rotation drive of the recovery roll
21.

[ 0028] The base material BMis, for exanple, a PET filmor a
cardboard subjectedtorel easetreatnment, andis fedfromthe supply
roll 20 to be conveyed i n a band shape. As illustratedinFIG 1,
FIG 3, and FIG 4, aplurality of protective tapes PT, each bei ng

cut intoacircul ar shapeinadvance, are arranged onafront surface

14



of the base mat eri al BMat predet erm nedinterval s al ongaconveyance
direction. Inthis enbodinent, the protective tape PT has an outer

di aneter set to be |arger than that of the wafer W Further, the
protective tape PT has acircul ar protective |l ayer PLwith an outer

di aneter small er than that of the wafer W(for exanpl e, a dianeter

smal | er by about 2 nmmt han t hat of the wafer W formed on one surface
and has apressure-sensitiveadhesivel ayer ALfornmedont he peri phery
of the protective |ayer PL. The protective |layer PL is softened
by heating to followirregularities of the wafer W thereby bei ng
brought into cl ose contact therewith. Thus, the wafer Wis ground
to be fl at when a back surface of t hewafer Wi s groundin asubsequent

step. Further, whentheprotectivel ayer PLis peel edfromthe wafer

Wt hat has undergone a processi ng step, for exanpl e, back surface
grinding, the protective | ayer PL can be peeled fromthe wafer W
conpletely without any residual paste. Further, a part of the
protective tape PT on an outer peripheral side is applied to an

out er peripheral edge portion of the wafer Won an outer side from
a circuit formng portion through intermediation of the
pressure-sensitive adhesive | ayer AL, and t he wafer Wi s protected

when the circuit formng portion is covered with the protective
| ayer PL.

[0029] AsillustratedinFIG 1land FIG 2, the tape conveyance

unit 3 includes a tape holding body 30 capable of holding the

protectivetape PT and a hol di ng- body novi ng nechani sm31 confi gur ed

to nove t he t ape hol di ng body 30 onto t he protecti vetape PT conveyed

15



to the peeling position.

[ 0030] The tape hol ding body 30 is configured to hold the
protective tape PT, which is conveyed to the peeling position by
t he t ape conveyance mechani sm2, fromafront surfaceside. Inthis
enbodi ment, the tape hol di ng body 30 holds the protective tape PT
by adsorption and is forned of a fixi ng menber 300 havi ng a por ous
adsor pti on nenber 301 fi xed thereto, for exanple, as illustrated
inFIG 7and FIG 8. Adeconpressionpunp (not shown), for exanpl e,

a vacuum punp i s connected to the adsorption nmenber 301, and the
adsor pti on nenber 301 can adsorb and hold the protective tape PT
onafront surfacethereof. |Inthisenbodi nent, theadsorpti onnenber

301 has an outer dianeter that is substantially equal to (equal

to or sonewhat | arger than) that of the protective tape PT and hol ds
an entire surface of the protective tape PT by adsorption.

[ 0031] As illustrated in FIG 1 and FIG 2, the hol di ng-body
novi ng mechani sm31 i ncl udes a first up-and-down novi ng mechani sm
310 configured to cause the tape hol ding body 30 to reciprocate
inaZzZdirection (up-and-downdirection) alongavertical direction,

a reciprocation nechanism (hereinafter referred to as "first

reci procati on nechani snf') 320 confi gured to cause t he tape hol di ng
body 30toreci procateinan Xdirection (front-and-back direction)

along a horizontal surface, and a reciprocation nechanism
(hereinafter referred to as "second reci procati on nmechani snf') 330
configured to cause the tape hol di ng body 30 to reciprocate in a

Ydirection (right-and-left direction) that i s alongthe horizontal
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surface and orthogonal to the X direction.

[ 0032] Thefirst up-and- down novi ng mechani sm310i s confi gured
t o nove t he t ape hol di ng body 30i nthe up-and-down di recti on between
t he peeling position at which the tape hol di ng body 30 hol ds the
protective tape PT (see FIG 6) and a separation position above
thepeelingposition(seeFIG 5). Thereisnoparticularlimtation
on the first up-and-down novi ng nechani sm310 as | ong as the first
up- and- down novi ng mechani sm 310 noves the tape hol di ng body 30
in the up-and-down direction.

[ 0033] AsillustratedinFIG landFI G 2, thefirst up-and-down
novi ng nmechani sm 310 of this enbodi ment includes a ball screw
configured to drive the tape hol di ng body 30 so as to reci procate,
and a gui de mechani smconfi gured to gui de reci procati on of the tape
hol di ng body 30. The bal | screwandt he gui de mechani smar e arr anged
on a support frane 317. The ball screwi ncl udes a screwshaft 311,
a nut nmenber 312, and a ball (not shown), and the nut nenber 312
is connected to the tape hol ding body 30 through internedi ation
of a connecting nenber 313. The ball screw uses a notor 314 as a
drive source and converts forward and backwar d rot ati on of t he not or
314 into reciprocating linear notion in a screw shaft direction
to nove t he t ape hol di ng body 30 i n t he up- and-down direction. The
gui de mechani smincludes a pair of right and |l eft guide rails 315
extendi ng i n t he up- and-down direction and a pair of right and | eft
sliders 316 slidably nounted on t he correspondi ng gui de rails 315.

The pair of guiderails 315 and the pair of sliders 316 are arranged
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so as to sandwi ch the bal |l screwtherebetween. The pair of sliders
316 are arranged i n a per pendi cul ar porti on of t he connecti ng nenber
313, and the pair of guide rails 315 are arranged on t he support
frame 317. |In the gui de nmechanism each of the sliders 316 slides
on t he correspondi ng guide rail 315 to assist the tape hol di ng body
30 to nove straight in the Z direction (up-and-down direction).
[ 0034] As illustrated in FIG 1 and FIG 2, the first
reci procati on mechani sm320is configuredto causethetape hol ding
body 30toreci procateintheXdirection. Inthetapepeelingsection
A, the conveyance direction of the base material BMis directed
inthe Xdirection, andthefirst reci procati on mechani sm320 causes
t he t ape hol di ng body 30 to reci procate i nthe conveyance direction
of the base material BMto place the tape hol ding body 30 at the
peei ng position. There is no particular Iimtation on the first
reci procati on nechanism 320 as long as the first reciprocation
mechani sm 320 causes the tape hol ding body 30 to reciprocate in
the X direction. The first reciprocati on nechanism 320 of this
enmbodi ment includes arail 321that isfornedinahorizontal portion
of the connecting nmenber 313 and extends in the X direction and
a slider 322 that is connected to a support nenber 32 and sli dably
nmounted on the rail 321. The tape hol di ng body 30 can reci procate
in the X direction along the rail 321 through internediation of
the slider 322 with a drive source (not shown).

[ 0035] As illustrated in FIG 1 and FIG 2, the second

reci procati on nmechani sm 330 causes the tape holding body 30 to
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reciprocate in the Y direction orthogonal to the Xdirection. 1In
t he tape peeling section A the Ydirection crosses the conveyance
direction of the base material BM and the second reciprocation
mechani sm 330 causes the tape hol ding body 30 to reciprocate in
the Y direction to place the tape hol ding body 30 at the peeling
position. Further, the second reciprocation mechani sm330 causes
t he t ape hol di ng body 30to reciprocateinthe Ydirectionto convey
the tape hol ding body 30 fromthe tape peeling section Ato the
tape al i gnnent section B and the tape application section Finthe
stated order. There is no particular limtation on the second
reci procati on mechani sm 330 as |ong as the second reciprocation
mechani sm 330 causes the tape hol ding body 30 to reciprocate in
the Y direction. The second reciprocation mechanism 330 of this
enbodi ment includes a pair of upper and | ower rails 331 extendi ng
intheYdirectionanda pair of upper and | ower sliders 332 slidably
nmounted on the corresponding rails 331. The pair of sliders 332
are arranged on a support menber 333 fixed to the support frane
317, and the pair of rails 331 are arranged on a side plate 101
arranged upright on the machi ne base 100. The tape hol di ng body
30 can reciprocate inthe Y direction along the rails 331 through
i ntermediation of the sliders 332 with a drive source (not shown).
[ 0036] AsillustratedinFIG landFI G 2, t hepeelingnechani sm
4 is configured to peel the base material BMfromthe protective
tape PT held by the tape hol ding body 30 of the tape conveyance

unit 3 and includes a peeling plate 40 and a peeling plate noving
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nmechani sm41 configuredto causethe peelingplate40toreciprocate
in the conveyance direction of the base nmaterial BM The peeling
pl ate 40 has a poi nted edge at a distal end, and t he base materi al
BMt o which the protectivetape PTistenporarily appliedisrapidly
fol ded by the edge at the distal end of the peeling plate 40 after
passi ng t hrough aregi ononthe peelingplate 40. The peelingplate
40 i s supported on a pair of right and | eft support plates 42. A
pai r of front and back guide rollers 43 are rotatably | ai d bet ween
t he pair of support plates 42. The base naterial BMthat is fol ded
by the edge at the distal end of the peeling plate 40 is guided
by the pair of guide rollers 43 and taken up by the recovery roll
21 via the plurality of guide rollers 22.

[ 0037] As illustratedinFIG 6 and FIG 7, the peeling plate
nmovi ng mechani sm41 is configuredto peel the base material BMfrom
the protective tape PT held by the tape hol di ng body 30 by novi ng
t he peeling plate 40 at t he peeling positioninadirectionopposite
to the conveyance direction of the base material BM There is no
particular limtation on the peeling plate noving nmechani sm41l as
| ong as the peeling plate noving nechani sm41 causes the peeling
plate 40 to reciprocate in the conveyance direction of the base
mat eri al BM

[ 0038] As illustratedin FIG 1 and FIG 2, the peeling plate
novi ng nechanism 41 of this enbodinment includes a ball screw
configured to drive the peeling plate 40 so as to reci procate and

a gui de nechani smconfi gured to gui de reci procati on of the peeling
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pl ate 40. The ball screwincludes a screwshaft 410, a nut nenber
411, and a ball (not shown), and the nut nenber 411 is connected
to the support plate 42 configured to support the peeling plate
40t hroughi nt er medi ati onof aconnecti ngnmenber 412. Thebal | screw
uses a notor 413 as a dri ve source and converts forward and backward
rotation of the notor 413 into reciprocating linear notion in a
screwshaft directionto cause the peeling plate 40 to reci procate
inthe Xdirection. The guide nmechani smincludes a pair of right
and left guide rails 414 extending in the X direction and a pair
of right and | eft sliders 415 slidably nounted on t he correspondi ng
guiderails 414. The pair of guiderails 414 andthe pair of sliders
415 are arranged so as to sandw chthe peelingpl ate 40 t her ebet ween.
The pair of sliders 415 are arranged on the correspondi ng support
pl ates 42, and the pair of guide rails 414 are arranged on a pair
of side plates 102. The pair of side pl ates 102 are arranged upri ght
on the machi ne base 100 so as to be opposed to each other at an
interval. In the guide mechanism each of the sliders 415 slides
on the corresponding guide rail 414 to assist the peeling plate
40 to reciprocate straight in the X direction.

[ 0039] In the tape peeling section A the entire surface of
t he protective tape PT conveyed to t he peeling position by the tape
conveyance nmechanism 2 is held by the tape hol di ng body 30, and
the base material BMis peel ed by the peeling nechani sm 4 under
a state in which the entire surface of the protective tape PT is

hel d by the tape hol di ng body 30. Then, the tape hol di ng body 30
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hol di ng the protective tape PT is conveyed to the tape alignnent
section B and the tape application section Fin the stated order
by the hol di ng- body novi ng nechani sm 31.

[ 0040] Next, as illustrated in FIG 1, the tape alignnent
section Bincludes a first alignment device 5in order to position
the protective tape PT conveyed fromthe tape peeling section A
whi | e bei ng hel d by t he tape hol di ng body 30. The first alignnent
device5isconfiguredtopositiontheprotectivetapePTbydetecting
an out er peri pheral edge portion of the protective | ayer PL of the
protective tape PT.

[ 0041] As illustrated in FIG 8, the first alignnent device
5 i ncludes i mage pi ckup nmeans 50 for imaging the outer periphera

edge portion of the protective layer PL, illum nation neans 51 for
illumnating a part of the outer peripheral edge portion of the
protective | ayer PL to be i maged by t he i nage pi ckup neans 50, and
an i mage pi ckup nmeans novi ng nechani sm52 configured to cause the
i mage pi ckup nmeans 50 to reciprocate in the X direction along the
hori zontal surfaceandthe Ydirecti onorthogonal tothe Xdirection

[0042] As t he i mage pi ckup nmeans 50, for exanpl e, a CCDcanera
or a CMXS canerais used. Inorder toimge a plurality of parts
(preferably four parts) of the outer peripheral edge portion of
the protective |ayer PL, a plurality of inmage pi ckup nmeans 50 may
be respectively arranged at a plurality of parts in a concentric
shape corresponding to the outer peripheral edge portion of the

protective | ayer PL. However, in this enbodinment, as illustrated
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inFIG 9, aplurality of parts (four partsin FIG 9) of the outer
peri pheral edge portion of the protective |layer PL are i naged with
one i mage pi ckup nmeans 50 by novi ng t he one i mage pi ckup nmeans 50
with the i mage pi ckup nmeans novi ng nmechani sm52. Wen the i mage
pi ckup neans 50 i mages the plural ity of parts of the outer peripheral
edge portion of the protective layer PL, the inmage pickup neans
50 out puts the i mage data thereof to a control device (not shown).
[ 0043] Further, asillustratedinFI G 8, thei mge pi ckup means
50 i s supported by a perpendicular rail 54 arranged upright on a
support base 53 through internediati on of a raising and | owering
menber 55. The i mage pi ckup means 50 can be rai sed and | ower ed by
nmovi ngt herai singandl oweri ngnmenber 55i nt heup-and-downdi rection
(Z direction) through use of a cylinder or the |ike.

[ 0044] AsillustratedinFIG 8, theillum nation neans 511is
supported by a guide 56 arranged upright on the support base 53
so as to nove upward and downward t hrough use of appropriate drive
means (not shown). The illumnation means 51 includes a
light-emitting portion 510, for exanple, a light-emtting di ode
as a light source and has the light-emtting portion 510 fixed in
alight-guidingnenber 511. Theillum nationnmeans 51 perfornsring
illumnationfor emttinglight inaringshapeandhas, for exanpl e,
a plurality of light-emtting portions 510 arranged in a
circunferential shape.

[ 0045] AsillustratedinFIG 8, theimage pi ckup means novi ng

mechani sm 52 includes a reciprocation mechanism (hereinafter
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referred to as "third reci procati on nechani sm') 520 configured to
cause the i mage pi ckup neans 50 to reciprocate in the X direction
along the horizontal surface and a reciprocation nechanism
(hereinafter referred to as "fourth reci procati on nmechani snf') 530
configured to cause the inmage pickup neans 50 to reciprocate in
the Ydirectionthat is alongthe horizontal surface and orthogonal

to the X direction.

[ 0046] There is no particular limtation on the third
reci procati on nechanism 520 as long as the third reciprocation
mechani sm 520 causes the i mage pi ckup neans 50 to reciprocate in
the X direction. The third reciprocati on nechanism 520 of this
enbodi ment i ncl udes abal | screwconfiguredtodrivetheinagepickup
nmeans 50 soastoreciprocateinthe Xdirectionanda gui de mechani sm
configured to gui de reci procation of the i mage pi ckup means 50 i n
the X direction. The ball screwincludes a screwshaft 521, a nut

menber 522, andabal | (not shown), andt he nut nenber 522 i s connect ed
tothe support plate 53 configuredto support the i nmage pi ckup neans
50t hroughi nt ermedi ati onof aconnecti ngmenber 523. Thebal | screw
uses a notor (not shown) as a drive source and converts forward
and backward rotation of the notor intoreciprocatinglinear notion
in a screw shaft direction to cause the i mage pi ckup nmeans 50 to
reci procateinthe Xdirection. The guide nmechani smincludes apair
of right and |l eft guide rails 524 extending in the X direction and
a pair of right and left sliders 525 slidably nounted on the

corresponding guiderails 524. The pair of guiderails 524 and t he
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pair of sliders 525 are arranged so as to sandwi ch the ball screw
t her ebet ween. Each of the sliders 525i s arranged onthe connecting
menber 523, and each of the guiderails 524 is arranged on a support

pl ate 526 extending in the Y direction. In the guide nmechani sm

each of the sliders 525 slides on the correspondi ng guide rail 524
to assi st the i nage pi ckup nmeans 50 to reci procate straight inthe
X direction.

[ 0047] There is no particular limtation on the fourth
reci procati on nmechani sm 530 as |ong as the fourth reciprocation
mechani sm 530 causes the i mage pi ckup neans 50 to reciprocate in
the Y direction. The fourth reciprocation mechanism530 of this
enbodi ment i ncl udes abal | screwconfiguredtodrivetheinagepickup
nmeans 50 soastoreciprocateintheYdirectionanda guide mechani sm
configured to gui de reci procation of the i mage pi ckup means 50 i n
the Ydirection. The ball screwincludes a screwshaft 531, a nut

menber 532, andabal | (not shown), andt he nut nenber 532i s connect ed
tothe support plate 53 configuredto support the i nmage pi ckup neans
50t hroughinternedi ati onof the support pl at e 526 and t he connecti ng
menber 523. The ball screwuses a notor 533 as a drive source and
converts forward and backward rotation of the notor 533 into
reciprocating linear notion in a screw shaft direction to cause
t he i mage pi ckup neans 50 to reciprocate in the Y direction. The
gui de mechani smincludes a pair of right and |l eft guide rails 534
extendinginthe Ydirection and a plurality of pairs of right and

left sliders 535 slidably nmounted on the corresponding guiderails
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534. The pair of guide rails 534 and the pair of sliders 535 are
arranged so as to sandwi ch the ball screw therebetween. Each of

the sliders 535 is arranged on the support plate 526, and each of

the guide rails 534 is arranged on a support franme 536 extendi ng
inthe Ydirection. In the guide nmechanism each of the sliders
535 slides on the correspondi ng guide rail 534 to assi st the i mage
pi ckup means 50 to reciprocate straight in the Y direction.

[ 0048] Inthe tape alignnent section B, theimge pi ckup neans
50 images a plurality of parts of the outer peripheral edge portion
of the protectivelayer PL. Acontrol device (not shown) processes
i mage dat aacqui redfromt hei mage pi ckup means 50t oobt ai nposi ti onal

information on the plurality of parts of the outer peripheral edge
portion of the protective layer PL, to thereby cal cul ate a center

position of the protectivelayer PL. Then, the control device (not

shown) conpares the center position of the protective |layer PL to
a predefined reference position of acenter of the protectivelayer

PL and control s the hol di ng- body novi ng nmechani sm 31 based on a
positional di splacenment anount between t he center position andthe
reference position, to thereby correct the position of the tape
hol di ng body 30 in the X direction and the Y direction and align
the center of the protective layer PLwith the reference position.

The protective tape PT subj ected to positioningis conveyedto the
tape application section F by the hol di ng-body nmovi ng mechani sm
31 under a state of being held by the tape hol di ng body 30.

[ 0049] Next, asillustratedinFI G 1, thewafer supply section
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C includes an acconmodati ng cassette 10 capabl e of accommodati ng
a plurality of wafers Win a stacked state. The accommodati ng
cassette 10 can be rai sed and | owered t hrough use of a rai sing and
| ower i ng mechani sm(not shown), for exanpl e, an el evat or mechani sm
In the wafer supply section C, the accommodating cassette 10 is
rai sed and | owered every tine the wafer Wis taken out by a first
waf er conveyance nmechanism 7, and the plurality of wafers Ware
successi vely supplied to the first wafer conveyance nechani sm7

[ 0050] AsillustratedinFIG 1, inthis enbodinment, thefirst
waf er conveyance nechani sm7i sarobot armandi ncl udesanarti cul ated
arm70 and a hand 71 forned at a distal end of the arm70. The arm
70includes aplurality of links 72 pi votably coupl edto each ot her,
and the link 72 at a proximal end is pivotably coupled to a shaft
73. In this enbodinment, the hand 71 is an adsorption-type hand
capabl e of hol ding the wafer Wby adsorption. The hand 71 hol ds
t he waf er Woy adsor bi ngafront surfaceof thewaf er Wandi s confi gured
to adsorb an outer peripheral portion of the front surface of the
waf er W nwhi chapatternisnot forned. Inthefirst wafer conveyance
mechani sm 7, the wafers Ware successively taken out one by one
fromthe wafer supply section Cby the hand 71, and then t he waf er
Whel d by t he hand 71 i s conveyed and suppl i edto t he waf er al i gnment
section D and the tape application section Fin the stated order
by expansi on and contraction, and pivoting of the arm70. As the
hand 71, a non-contact hand capable of holding the wafer Win a

non- contact manner may be used.
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[ 0051] Next, as illustrated in FIG 1, the wafer alignnent
section Dincludes a second al i gnnent device 8 in order to position
the wafer Wconveyed by the first wafer conveyance mechani sm 7.
The second al i gnnent device 8 is configured to position the wafer
Wby detecting the outer peripheral edge portion of the wafer W
[ 0052] As illustrated in FIG 10 and FIG 11, the second
al i gnnent device 8 includes a rotary table 80 having a di aneter
small er than that of the wafer W a rotation drive mechani sm 81
configuredtorotate the rotary tabl e 80, a tabl e noving mechani sm
82 configured to cause the rotary table 80 to reciprocate in the
X direction along the horizontal surface and the Y direction
ort hogonal tothe Xdirection, illumnati onnmeans 83forillum nating
the wafer Wwith red Iight fromone surface side (lower side in
the illustrated exanple) of the wafer W and i nage pi ckup neans

84 for imaging the wafer Won the other surface side (upper side

in the illustrated exanple) of the wafer W
[ 0053] The rotary table 80 is configuredto place and hold the
waf er Won an upper surface thereof. Inthis enbodinment, therotary

table 80is configuredtohol dthe wafer Wby adsorption. Therotary
table 80 is rotatably supported by a support frame 801 through
intermediation of a rotary shaft 800.

[ 0054] Thereisnoparticular [imtationontherotationdrive
mechani sm 81 as long as the rotation drive nmechanism 81 rotates
the rotary table 80. The rotation drive mechanism 81 of this

enbodi ment i ncl udes a notor 810 serving as a drive source, a drive
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pul l ey 811 connected to the notor 810, a driven pull ey 812 nount ed
on the rotary shaft 800, and a belt 813 stretched between the drive
pul l ey 811 andthedrivenpul | ey 812. Those conponents are arranged
on the support franme 801.

[ 0055] The t abl e novi ng mechani sm82 i ncl udes a reci procati on
nmechani sm (hereinafter referred to as "fifth reciprocation
nmechani snt') 820configuredtocausetherotarytabl e80toreciprocate
inthe Xdirection alongthe horizontal surface and a reci procati on
nmechani sm (hereinafter referred to as "sixth reciprocation
mechani sni') 830confi guredtocausetherotarytabl e80toreciprocate
intheYdirectionthat i salongthehorizontal surfaceandorthogonal

to the X direction.

[ 0056] There is no particular limtation on the fifth
reci procation nechanism 820 as long as the fifth reciprocation
nmechani sm 820 causes the rotary table 80 to reciprocate in the X
direction. Thefifthreciprocati onnmechani sm820 of thi s enbodi nent

i ncludes a ball screw configured to drive the rotary table 80 so
astoreciprocateinthe Xdirectionandagui de mechani smconfi gured
to guide reciprocation of the rotary table 80 in the X direction.

The ball screw includes a screw shaft 821, a nut nenber 822, and
aball (not shown), andt he nut nenber 822 i s connectedtothe support

frame 801 configuredto support therotary table 80. The ball screw
uses a notor 823 as a dri ve source and converts forward and backwar d
rotation of the notor 823 into reciprocating linear notion in a

screw shaft direction to cause the rotary table 80 to reciprocate
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inthe Xdirection. The guide nechani smincludes a guide rail 824
extending in the X direction and a pair of sliders 825 slidably
nmount ed on the guide rail 824. Each of the sliders 825 is arranged
on the support frame 801, and the guide rail 824 is arranged on
a support base 802. |In the guide nechanism each of the sliders
825 slides onthe corresponding guiderail 824 to assist therotary
table 80 to reciprocate straight in the X direction.

[ 0057] There is no particular limtation on the sixth
reci procati on nechanism 830 as |ong as the sixth reciprocation
mechani sm 830 causes the rotary table 80 to reciprocate in the Y
direction. Thesixthreciprocati onnmechani sm830 of thi s enbodi nent
i ncludes a ball screw configured to drive the rotary table 80 so
astoreciprocateintheYdirectionandaguide mechani smconfi gured
to guide reciprocation of the rotary table 80 in the Y direction.
The ball screw includes a screw shaft 831, a nut nenber 832, and
aball (not shown), andthe nut menber 832 i s connectedtothesupport
frame 801 configured to support the rotary table 80 through
i nt ermedi ati on of t he support base 802. The ball screwuses a not or
833 as a drive source and converts forward and backward rotation
of the notor 833 into reciprocating linear notionina screwshaft
direction to cause the rotary table 80 to reciprocate in the Y
direction. The guide mechani smincl udes a gui derail 834 ext endi ng
inthe Y direction and a pair of sliders 835 slidably nounted on
theguiderail 834. Eachof thesliders835isarrangedonthesupport

base 802, and the guide rail 834 is arranged on a support base 803.
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In the guide nechanism each of the sliders 835 slides on the
corresponding guide rail 834 to assist the rotary table 80 to
reci procate straight in the Y direction.

[ 0058] Theillum nati onneans 83i s supportedbyasupport plate
804 at a |l ower position of the rotary table 80. The illum nation
nmeans 83 has an outer shape fornmed to be larger than that of the
wafer Wand is configured to emit red light in a ring shape. It
is preferredthat redlight to be emtted have a wavel ength regi on
of fromabout 580 nmto about 680 nm and red |ight having a peak
wavel ength of 630 nm be used. Through use of red Iight having a
wavel ength regi on of fromabout 580 nmto about 680 nm red |ight
i s bl ocked by t he waf er Wirrespective of the material for the wafer
W Therefore, the outer peripheral edge portion of the wafer Wcan
be accurately detected by confirm ng areceptionstate of red|ight
by the i mage pi ckup nmeans 84. The il lum nation neans 83 i ncl udes
a light-emtting portion (not shown), for exanple, a red
light-emitting diode as a light source and has, for exanple, a
plurality of light-emtting portions arrangedinacircunferential
shape.

[ 0059] As t he i mage pi ckup neans 84, for exanpl e, a CCDcanera
or a CGMOS canera is used. The inage pickup neans 84 i s arranged
on the rotary shaft 800 of the rotary table 80 in order to i mage
t he outer peripheral edge portion of the wafer Was a whole. The
i mage pi ckup neans 84 i ncludes an optical filter 840. The opti cal

filter 840 has a feature of transmtting only red |ight w thout
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transmtting |ight other than Iight having a wavel ength regi on of
redlight withwhichtheillum nationneans 83illum natesthe wafer
Wanong visible light that enters the i mage pi ckup neans 84. As
theoptical filter 840, afilter that bl ockslight havi ngawavel ength
of 600 nmor |ess can be preferably used. The i mage pi ckup neans
84 is configured to i nage the outer peripheral edge portion of the

waf er Wand out put an i mage si gnal thereof to a control device (not

shown) .
[ 0060] Inthewafer alignment sectionD, whiletherotarytable
80 rotates the wafer W and the illum nati on neans 83 il | um nat es

the wafer Wwith red light, the i mage pi ckup neans 84 i mages the
out er peri pheral edge portion of the wafer W and t he control device
(not shown) processes imge data acquired fromthe image pickup
nmeans 84 to detect the outer peripheral edge portion of the wafer
W to thereby calculate a center position of the wafer W Then,
t he control device (not shown) conpares the center position of the
waf er Wto a predefined reference position of acenter of the wafer
Wand control s the tabl e novi ng mnechani sm82 based on a positional
di spl acenent anmount with respect to the reference position, to
t hereby correct thepositionof therotarytable80inthe Xdirection
and the Y direction and align the center of the wafer Wwith the
referenceposition. Thewafer Wsubj ectedtopositioningisconveyed
to the tape application section F by the first wafer conveyance
mechani sm 7.

[ 0061] Next, as illustrated in FIG 1 and FIG 2, the frane
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supply section E includes an accommbdati ng cassette 11 capabl e of
accommodating the plurality of dicingfranmes DFin a stacked state.
The accommodat i ng cassette 11 canrai se and | ower each of the di cing
frames DFt hrough use of arai singandl| oweri ngmechani sm(not shown),
for exanple, an elevator nechanism In the franme supply section
E, the dicing frame DF i s rai sed and | owered every tinme the dicing
franme DFi stakenout toafirst conveyancearm9Asothat theplurality
of di ci ngfranmes DFare successivelysuppliedtothefirst conveyance
arm9A. It is preferred that the dicing frame DF be positioned by
appropriate positioning nmeans in advance.

[ 0062] As illustrated in FIG 1, the first conveyance arm9A
can reci procate between the franme supply section E and the tape
applicationsection Falongarail 103 extendinginthe Ydirection
withadrive source (not shown). Therail 103islaidonthe nachine
base 100. The first conveyance arm 9A can hold the dicing frane
DF by adsorption and includes a plurality of adsorption portions
90, for exanple, adsorption pads. The first conveyance arm 9A
successi vely takes out the dicing frames DF one by one fromthe
frame supply section E wth the adsorption portions 90 and then
conveys and supplies the dicing frames DF to the tape application
section F.

[ 0063] Next, as illustrated in FIG 1, the tape application
sectionFincludes avacuumchanber 6i norder toapplytheprotective
tape PT to the wafer Wand nmount the wafer Won the dicing frane

DF through internediation of the protective tape PT under a
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deconpressed state. As illustrated in FIG 12 to FIG 17, in the
vacuum chanber 6, there are arranged an application table 60
configured to support the wafer W a frame base 61 configured to
support the dicing frane DF on which the wafer Wi s nounted, and
a pressing nenber 62 configured to press the protective tape PT
supplied to the wafer Wby the tape hol ding body 30 from above.
[ 0064] The vacuumchanber 6 i ncl udes a | ower chanber 6B fi xed
to the machi ne base 100 and an upper chanber 6A arranged on the
| ower chanber 6B so as to nove upward and downward, and the upper
chanmber 6A and t he | ower chanber 6B are conbi ned to formthe vacuum
chanber 6. Theapplicationtable60andthefranmebase6larearranged
in the |l ower chanber 6B, and the pressing nenber 62 is arranged
in the upper chanber 6A.

[ 0065] As illustrated in FIG 17, the upper chanber 6A is
supported by asupport plate63throughinternediationof aplurality
of gui de nenbers 64 so as to nove upward and downward. Further,
a cylinder shaft 650 of araisingand]|oweringcylinder 65 arranged
on the support plate 63 is connected to the upper chanber 6A, and
t hrough drive of the raising and | owering cylinder 65, the upper
chanber 6A noves in the up-and-down direction between a coupling
position at which the upper chanber 6A is conbined with the | ower
chanber 6B and a separation position above the | ower chanber 6B.
[ 0066] Further, a vacuumadaptor 66 i s connected to t he upper
chanber 6A, andt he vacuumadapt or 66 i s connectedt o a deconpr essi on

punp (not shown), for exanpl e, avacuumpunp. Wenthe upper chanber
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6Ais conbined with the | ower chanber 6Bto formthe vacuumchanber

6, the vacuum chanber 6 can be brought into a deconpressed state
t hrough exhaust from the vacuum adaptor 66. Further, the
deconpressed state in the vacuum chanber 6 can be cancelled by
i ntroduci ng air through the vacuumadapt or 66. The vacuumchanber

6 can al so be brought into an inert gas at nosphere by deconpressi ng
t he vacuum chanber 6 and then introducing i nert gas such as argon
or nitrogen into the vacuum chanber 6.

[ 0067] As illustrated in FIG 12 to FIG 17, the application
t abl e 60 has a por ous adsor pti on menber 600 f or med on an upper surface
t hereof. The adsorption nmenber 600 has a deconpressi on punp, for

exanpl e, a vacuumpunp connected t hereto and hence can adsorb and
hol d t he waf er Won t he upper surface thereof. The wafer Wi s pl aced
onthe applicationtable 60 by the first wafer conveyance mechani sm
7.

[ 0068] The application table 60 can be raised and | owered in
t he | ower chanber 6B by a raising and | oweri ng nechani sm67 while
supporting the wafer W There is no particular limtation on the
rai si ng and | oweri ng nechani sm67 as | ong as t he rai si ng and | oweri ng
nmechani sm 67 raises and |lowers the application table 60. As
illustratedinFIG 12to FIG 17, theraisingandl oweringmechani sm
67 of this enbodi nent includes a guide nmenber 670 configured to
support the application table 60 so that the application table 60
can be raised and |l owered with respect to the | ower chanber 6B,

a support plate 671 to which the gui de nenber 670 i s fi xed, a ball
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screw i ncluding a screw shaft 672, a nut nenber 673, and a bal
(not shown), a notor 674 configuredtodrivethe ball screw, adrive
pul |l ey 675 connected to the notor 674, a driven pulley 676 nmount ed
on the screwshaft 672, and a belt 677 stretched between the drive
pul ley 675 and the driven pulley 676. The support plate 671 is
connect edt ot henut nenber 673, andt herai si ngand!| oweri ngmechani sm
67 converts forward and backward rotation of the notor 674 into
reciprocating linear notion in a screw shaft direction with the
ball screw to raise and |ower the application table 60. The
application table 60 is usually positioned bel ow the frane base
61 at a predeterm ned interval

[ 0069] As illustrated in FIG 12 to FIG 17, the frane base
61 is positioned so as to surround the application table 60 on an
outer side thereof. The frane base 61 has an annul ar shape, and
t he application table 60 can pass through an openi ng of the frane
base 61 at a tinme of being raised and | owered. The dicing franme
DF is placed on the frane base 61 by the first conveyance arm 9A
and fi xedtheretobyappropriatefixingmeans (not shown). Further
the protective tape PTis placed on the dicing frane DF by the tape
hol di ng body 30 to be supplied to the wafer W

[ 0070] AsillustratedinFIG 12to FIG 19, in order to apply
the protective tape PT to the wafer Wand nount the wafer Won the
di ci ng frame DF through i nternedi ati on of the protective tape PT,
t he pressi ng nenber 62 i ncludes a protective | ayer outer periphery

retainer 620 configured to press a peripheral portion of the
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protectivelayer PLof theprotectivetapePTtoapplytheprotective
tape PTtothewafer W atape outer peripheryretainer 621 confi gured
to press an outer peripheral edge portion of the protective tape
PTtoapplytheprotectivetapePTtothedicingfranme DF, andel astic
menbers 622 confi gured to support the tape outer peri phery retainer
621 so that the tape outer periphery retai ner 621 can be di spl aced
in the up-and-down direction.

[0071] The protective | ayer outer periphery retai ner 620 has
a ring shape and has an outer dianeter set to be | arger than that
of the protective layer PL of the protective tape PT. As the
protective |ayer outer periphery retainer 620, for exanple, a
fl uoro-rubber or a rubber material having a surface subjected to
fluorinetreatnent canbeused. Theprotectivel ayer outer peri phery
retainer 620 is held by a first holder 624. The first hol der 624
is fixed to a support disc 623, and the protective |ayer outer
peri pheryretainer 620i sfittedinanannul ar concave portionforned
in aring-shaped convex portion 625 fornmed on an outer periphera
edge portion.

[0072] The tape outer periphery retai ner 621 has a ri ng shape
and has an outer dianmeter set to be substantially equal to that
of the protective tape PT. The tape outer periphery retainer 621
can be nmade of, for exanple, a silicone resin. The tape outer
peri phery retainer 621 is held by a second hol der 626. The second
hol der 626 is formed of an annular plate material, and the tape

outer periphery retainer 621 is fixed to an annul ar groove forned
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in an outer peripheral edge portion of the second hol der 626.

[ 0073] Further, the second holder 626 is supported by a
plurality of mounting nmenbers 627 fixed to the support disc 623
t hr ough use of the el asti c nenbers 622, for exanple, springs. Wth
this, when the tape outer periphery retainer 621 presses the outer
peri pheral edge portion of the protective tape PT to apply the
protective tape PT to the dicing frame DF, pressing force of the
tape outer periphery retainer 621 can be made constant.

[ 0074] The pressi ng nenber 62 can be noved upwar d and downwar d
in the upper chamber 6A by a second up-and-down novi ng mechani sm
68. There is no particular limtation on the second up-and-down
nmovi ng nechani smé8 as | ongast hesecond up- and- down novi ng mechani sm
68 noves t he pressi ng nenber 62 i n the up-and-down direction. The
second up- and- down novi ng nechani sm68 of thi s enmbodi nent i ncl udes
a gui de nmenber 680 configured to support the pressing nenber 62
so that the pressing nenber 62 can nove upward and downward with
respect to the upper chanber 6A, a raising and | owering plate 681
t owhi chthe gui de menber 680i sfixed, rai singand! oweri ngcylinders
682, which are arranged on the upper chanber 6A and each have a
cylinder shaft 683 connected to the rai sing and | oweri ng pl ate 681,
and a gui de nmechanism which is configured to guide up-and-down
novenent of the pressi ng nenber 62 and i ncl udes a plurality of guide
rails 684 and a plurality of sliders 685. The guide rails 684 are
arranged on t he upper chanber 6A so as to extend i n t he up-and- down

direction, andthesliders685arearrangedontheraisingandl owering
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pl ate 681 and slidably nounted on the corresponding guide rails
684. The second up-and-down novi ng nechanism68 is configured to
dri ve up- and- down novenent of t he pressi ngnmenber 62w ththeraising
and lowering cylinders 682 and gui de up-and-down novenent of the
pressing nmenber 62 with the gui de mechani sm

[ 0075] Inthetape applicationsectionF, under a deconpressed
state in the vacuumchanber 6, the irregularities in the circuit
form ng portion of the wafer Ware coveredwi ththe protective l ayer
PL by applying the peripheral portion of the protective | ayer PL
of the protective tape PT to the outer peripheral edge portion of
the wafer W through internediation of the pressure-sensitive
adhesi ve |l ayer ALt hroughuse of the protectivel ayer outer periphery
retai ner 620 of the pressing nmenber 62. Further, the wafer Wis
nmounted on the dicing frame DF through intermnmediation of the
protective tape PT by applying the outer peripheral edge portion
of theprotectivetapePTtothedicingfranmeDFthroughinternediation
of the pressure-sensitive adhesive | ayer AL t hrough use of t he t ape
out er periphery retainer 621 of the pressing nenber 62 (see FIG
21(a)). The dicing frame DF having the waf er Wnounted thereonis
conveyed to the heating section G by a second conveyance arm 9B.
[ 0076] As illustratedin FIG 1, the second conveyance arm9B
canreci procat ebetweent hetapeapplicationsecti onFandtheheating
section Galong the rail 103 extending in the Y direction with a
drive source (not shown). The second conveyance arm 9B can hol d

the dicing frame DF by adsorption and includes a plurality of
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adsor ption portions 90, for exanpl e, adsorption pads in the sane
manner as in the first conveyance arm9A. The second conveyance
arm 9B takes out the dicing frane DF having the wafer W nounted
thereon fromthe tape application section F with the adsorption
portions 90 and then conveys and supplies the dicing frane DF to
the heating section G

[0077] AsillustratedinFI G 1, the heating section Gincl udes
a heatingtable 12 configuredto heat the dicingframe DF, areverse
arml13 configuredto holdthedicingfrane DF and vertically reverse
the held dicing frame DF, and a conveyance table 14 configured to
convey the dicing frane DF after being heated to the frane
accommodati ng section H

[ 0078] AsillustratedinFI G 20, the heatingtable 12 enabl es
the dicing frame DF to be placed on an upper surface thereof and
fixedtheretow thappropriatefixingneans (not shown). Acircular
convex portion 121 is formed on a center regi on of the upper surface
of the heating table 12, and the dicing frane DF i s placed on and
fixed to the heating table 12 so that the wafer Wis positioned
onthe convex portionl2lasillustratedinFI G 21(a). The heating
tabl e 12 contai ns a heater 120, and t he protective tape PTis heated
by the heater 120.

[0079] The heating table 12 is supported by a tabl e base 122
havi ng a space therein. The table base 122 can travel on a pair
of rails 104 laid on the machi ne base 100 and extending in the X

direction through internedi ation of a pair of sliders 123. The
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heating tabl e 12 canreci procateinthe Xdirectionalongtherails
104 t hrough use of, for exanple, a notor 124 and a ball screw 125
as a drive source.

[ 0080] As illustrated in FIG 1, the reverse arm13 can hold
the dicing frame DF by adsorption and includes a plurality of

adsor ption portions 130, for exanpl e, adsorption pads. Thereverse
arm 13 is supported by a support frame 131 so as to nove in the
up- and-down di rection through use of a drive source (not shown).

The support franme 131 can travel on arail 105 1 aid on the nachine
base 100 and extending in the X direction through internedi ation
of a slider (not shown), and the reverse arm 13 can reciprocate
intheXdirectionalongtherail 105withadrivesource (for exanpl e,

a notor and a ball screw) (not shown).

[ 0081] Further, a notor 132 is connected to the reverse arm
13, and the reverse arm13 is rotated by drive of the notor 132.

When the reverse arm13 is turned upsi de down with the adsorption
portions 130 faci ngupward, thereversearml3canreceivethedicing
frame DF conveyed by the second conveyance arm9B fromt he second
conveyance arm9B (see FIG 22). After receiving the dicing frane
DF fromt he second conveyance arm9B, the reverse arm13 is rotated
inanormal directionw ththeadsorptionportions130faci ngdownward.
Wth this, the reverse arm13 can pl ace the dicing frane DF on the
heati ng tabl e 12 under astateinwhichtheprotectivetape PTserves
as a lower surface (see FIG 23).

[ 0082] As illustrated in FIG 1 and FIG 20, the conveyance
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tabl e 14 enabl es t he di ci ng frame DFt o be pl aced on an upper surface
t hereof and is configured to convey the dicing frame DF heated in
the heating section Gto the frane acconmodati ng section H  The
conveyance tabl e 14 i s supported by a plurality of support columms
141 arranged upright on a support base 140. The conveyance table
14 can travel on a pair of rails 106 laid on the machi ne base 100
and extending in the Xdirection through internediation of a pair
of sliders 142 arranged on t he support base 140, and can reci procate
inthe Xdirection alongtherails 106 t hrough use of, for exanpl e,
a notor 143 and a ball screw 144 as a drive source. Further, the
conveyance tabl e 14 can pass t hrough the i nner space of the table
base 122.

[ 0083] IntheheatingsectionG theprotectivetapePTi s heat ed,
for exanple, at 100°C for about 1 mnute by the heating table 12
to soften the protective layer PL as illustrated in FIG 21(b),
and the protective layer PL is enbedded in the irregularities in
the circuit form ng portion of the wafer Wto be brought into cl ose
contact therewith. Then, the dicing frame DF is conveyed to the
frame accommpdati ng section H by the conveyance table 14.

[ 0084] Next, asillustratedinFIG 1, the frane accommodati ng
section H includes an accompbdating cassette 15 capable of
accommodating the plurality of dicingframes DFin a stacked state.
The accommodati ng cassette 15 can be raised and | owered through
use of a raising and | oweri ng nechani sm(not shown), for exanple,

an el evator nechanism |In the frane accommpdati ng section H, the
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accommodati ngcassette 15israi sedand|l oweredeverytinmethedicing
frame DF is accompdated so that the plurality of dicing franes
DF are successivel y acconmodat ed.

[ 0085] Further, as illustrated in FIG 1, the frane
accommodati ng section H includes a pair of conveyance rails 16
connected to the acconmodati ng cassette 15 and a frame pusher 17
that reci procates alongarail 107 parallel tothe conveyancerails
16.

[ 0086] The frame pusher 17 can travel onthe rail 107 laid on
t he machi ne base 100 and extending in the X direction through
internmediationof aslider 170 and canreci procateinthe Xdirection
along the rail 107 with a drive source (for exanple, a notor and
aball screw) (not shown). Further, theframe pusher 17is supported
so as to nove i n t he up-and-down direction through use of the drive
source (not shown). Wenthefrane pusher 17 pushesthedicingfrane
DF on t he conveyance tabl e 14 novedtothe vicinity of the conveyance
rails 16 toward the accommpdating cassette 15, the dicing frane
DF i s conveyed fromthe conveyance rails 16 to the accommodati ng
cassette 15 and acconmpdated in the accommodati ng cassette 15.
[ 0087] Next, an appli cati on net hod of applying the protective
tape PT to the wafer Wis described.

[ 0088] First, prior to an application operation, the wafer W
is taken out fromthe wafer supply section Cillustrated in FIG
1 by the first wafer conveyance nechanism 7, and then the wafer

Wi s conveyed to the wafer alignnent section Dto be placed on the
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rotary table 80.

[ 0089] Inthewafer alignnment sectionD, thewafer Wi saligned.
First, the wafer Wis rotated while being supported on the rotary
table 80, and under a state in which the wafer Wis illum nated
withredlight fromonesurfacesideof thewafer Woy theillum nation
nmeans 83, the wafer Wis i naged fromthe ot her surface side of the
waf er Woy t hei mage pi ckupneans 84. Anout er peri pheral edgeportion
of the wafer Wis detected based on a reception state of red |i ght
by the i mage pi ckup neans 84, and a center position of the wafer
Wis cal cul ated. The wafer Wis subjected to position adjustnent
to position the center of the wafer Wat a predeterm ned reference
position. Then, the positioned wafer Wis conveyed fromtherotary
table 80 to the tape application section F by the first wafer
conveyance nechanism7, and the wafer Wis placed on and fixed to
the application table 60 in the | ower chanber 6B under a state of
bei ng positioned onthe applicationtable 60 asillustratedinFlIG
13. Inthis case, the center position of the wafer Wpl aced on t he
application table 60 is matched with the center position of the
dicing frame DF to be pl aced on the frame base 61 described | ater.
[ 0090] Further, thedicingfranme DFi s takenout fromthe frane
supply section Eillustratedin FIG 1 by the first conveyance arm
9A and t hen conveyed to t he tape application section Fto be placed
onandfixedtothefranebase6linthel ower chanber 6Basill ustrated
in FIG 13.

[ 0091] Further, in the tape peeling section Aillustrated in
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FIG 1, theprotectivetapePTtenporarilyappliedtothebasemateri al

BMi s conveyed t o a peel i ng positionbythetapeconveyance nechani sm
2, and the tape hol di ng body 30 is noved onto the protective tape
PT conveyed to the peeling position as illustrated in FIG 5 so
t hat the tape hol di ng body 30 hol ds the protective tape PT. Then,

as illustratedinFIG 6 and FIG 7, the peeling plate 40 i s noved
to peel the base material BMfromthe protective tape PT held by
t he t ape hol di ng body 30. After that, the protective tape PT peel ed
fromthe base materi al BMi s conveyed to the tape ali gnnent section
B while being held by the tape hol di ng body 30.

[ 0092] In the tape alignnment section B, the protective tape
PT is aligned. First, under a state in which the protective tape
PTishel dbythetapehol di ngbody 30, apluralityof parts(preferably
four parts) of an outer peripheral edge portion of the protective
| ayer PL of the protective tape PT are i maged by t he i mage pi ckup
means 50. Positional information onthe plurality of parts of the
out er peri pheral edgeportionof theprotectivel ayer PLi s cal cul ated
based on i nage data obtai ned by the i nage pi ckup nmeans 50, and a
center position of the protective layer PL is calculated. The
protectivetape PTis subjectedtopositional adjustnent toposition
the center of the protective |layer PL at a predeterni ned reference
position. Then, the positioned protective tape PT is conveyed to
t he t ape application section Fwhile being held by the tape hol di ng
body 30 as illustrated in FIG 12, and the protective tape PT is

pl aced onthe dicing frame DFinthel ower chanber 6Bas il |l ustrated
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inFIG 13. Inthis case, the center position of the dicing frane
DF pl aced on the franme base 61 is natched with the center position
of the protective |layer PL of the protective tape PT pl aced on the
dicing frame DF.

[ 0093] Next, inthetape applicationsectionF, theprotective
tape PTis appliedtothe wafer W First, when the protective tape
PT is supplied above the wafer Was illustrated in FIG 13, the
upper chanber 6B i s noved downward to be conbined with the | ower

chanber 6B to formthe vacuumchanber 6 as illustrated in FIG 14.

Then, t he vacuumchanber 61 s deconpressedt hrought he vacuumadapt or
66 to bring the vacuumchanber 6 i nto a predet erm ned deconpr essed
state. At thistime, the application table 60 is raised to bring
thewafer Wintocontact withtheprotectivetapePT, andthe pressing
menber 62 i s noved downward to press the protective tape PT from
above as illustratedinFIG 15. Inthis case, whenthe peripheral

portion of the protective layer PL of the protective tape PT is
pressed by the protective |ayer outer periphery retainer 620 of

t he pressing nenber 62, the pressure-sensitive adhesive | ayer AL
is applied to the outer peripheral edge portion of the wafer W
When the outer peripheral edge portion of the protective tape PT
i s pressed by t he tape out er periphery retai ner 621 of the pressing
menber 62, the protective tape PT is applied to the dicing franme
DF t hrough i ntermedi ati on of the pressure-sensitive adhesive | ayer

AL. Wththis, thecircuit (irregularities) onthe front surface

of the wafer Wis covered with the protective layer PL, and the
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waf er Wis nmounted on the dicing frame DF through intermedi ati on
of the protective tape PT. After the vacuumchanber 6 i s brought
i nt o an at nospheric-pressure state, the upper chanber 6B is noved
upward to rel ease the | ower chanber 6B as illustrated in FIG 16,
and t he di ci ng f r ane DF havi ng t he waf er Wnount ed t her eoni s conveyed

totheheatingsecti onGbythesecondconveyancearm9Basill ustrated

in FIG 17.
[ 0094] Next, intheheatingsectionG thedicingframe DFhavi ng
the wafer Wnpunted thereon is heated. First, as illustrated in

FIG 22, the reverse arm13 turned upsi de down recei ves the dicing
frame DF from the second conveyance arm 9B. After that, as
illustratedin FIG 23, thedicing frame DFis vertically reversed
by rotating the reverse arm13, and the dicing frane DF i s pl aced
on the heating table 12 under a state in which the protective tape
PT serves as al ower surface. Then, theprotectivetapePTis heated
by the heater 120 contained in the heating table 12 to soften the
protective |layer PL, and the protective layer PL is brought into
closecontact withtheirregularitiesinthecircuit form ngsection
of the wafer W Wth this, application of the protective tape PT
to the wafer Wis conpl eted, and nounting of the wafer Won the
dicing frane DF is al so conpleted. Then, as illustrated in FIG
24to FI G 26, the second conveyance ar m9Bi s noved above t he di ci ng
frame DF, and the dicing frame DF i s hel d by the second conveyance
arm9B. After that, thedicingfraneDFisliftedupfromthe heating

table 12, and the conveyance table 14 is noved bel ow t he second
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conveyance arm9B so as to repl ace the heating table 12. Then, the
dicingfrane DFi s pl acedonthe conveyancetable14. Asillustrated
inFIG 27, thedicingframe DFi s conveyedtothefrane accommobdati ng
section H by the conveyance table 14.

[ 0095] Finally, in the frame accommopdating section H, as
illustratedinFI G 28, thedicingframe DF havi ngt he waf er Wiount ed
t hereon i s accommodated i n the accommpdati ng cassette 15 fromthe
conveyance tabl e 14 via t he conveyance rails 16 by t he frane pusher
17.

[ 0096] As descri bed above, with the first alignnment device 5
and the alignment nethod for the protective tape PT having the
above-nenti oned configuration, the plurality of parts of the outer
peri pheral edge portion of the protective |layer PL fornmed on the
protective tape PT are recognized to detect the center of the
protective layer PL, and the center of the protective |layer PLis
positioned. Therefore, the protectivelayer PLcan be alignedw th
hi ghaccuracy andappliedtotheirregularitiesof thewafer Ww t hout
posi tional displacement with satisfactory accuracy. Thus, the
irregularities of the wafer W(in particular, a bunp wafer) can
be sufficiently protected with the protective |layer PL

[ 0097] Further, with the second alignnment device 8 and the
alignment nethod for the wafer W having the above-nentioned
configuration, theouter shape of t hewafer Wi s preci selyrecogni zed
t hr ough use of red light to detect the center of the wafer W and

the center of the wafer Wis positioned. Therefore, the wafer W
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canbealignedw thhighaccuracyirrespective of presence or absence
of transparency of the wafer W and t he protective tape PT can be
applied to the wafer Wwi th satisfactory accuracy.

[ 0098] Inaddition, with the second al i gnnment devi ce 8 and t he
alignment nmethod for the wafer W having the above-nentioned
configuration, red light is used for alignnent of the wafer W and
al i gnnent can be performed wi t hout usi ng |ight havi ng hi gh energy,
such as ultraviol et rays or bluelight. Therefore, awafer el enent
may not be danmaged.

[ 0099] As descri bed above, accordi ng to one enbodi nent of the
present invention, it is possible to provide an alignnent device
and an al i gnnent net hod for aligning the protective tape PT havi ng
the protectivelayer PLw th highaccuracy. Further, it is possible
to provi de an al i gnment devi ce and an al i gnnent net hod for al i gning
the waf er Whaving transparency with high accuracy.

[0100] The enbodi ment of the present invention is described
above. However, the present inventionis not limtedthereto, and
various nodi fi cati ons can be made wi t hout departing fromthespirit
of the present invention.

[0101] For exanple, according to the above-nentioned
enbodi ment, inthe first alignnent device5, the plurality of parts
of the outer peripheral edge portion of the protective |ayer PL
are imaged by noving one inmage pickup means 50. However, the
plurality of parts of the outer peripheral edge portion of the

protective |layer PL may be imaged with two or nore inmage pickup
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nmeans 50, or the plurality of parts of the outer peripheral edge
portion of the protective |layer PL may be i naged by arrangi ng t he
i mage pi ckupmeans 50f or eachpart t obei naged of t he out er peri pheral
edge portion of the protective |ayer PL.

[0102] Furt her, according to the above-nenti oned enbodi nent,
inthe first alignnent device 5, four parts of the outer peripheral
edge portion of the protective | ayer PL are i maged. However, the
nunber of parts to be i nagedis not necessarily requiredto be four
and may be two to three or five or nore as | ong as the center of
the protective |ayer PL can be detected.

[0103] Furt her, according to the above-nenti oned enbodi nent,
i nthesecondal i gnnment devi ce8, thei mage pi ckup neans 84i s arr anged
on the rotary shaft 800 of the rotary table 80 so as to i nage the
entire outer peripheral edge portion of the wafer W However, the
i mage pickup nmeans 84 is not necessarily required to be arranged
on therotary shaft 800 of the rotary tabl e 80 as | ong as t he outer
shape of t he waf er Wcan be recogni zed. The entire outer peripheral
edge portionof t he waf er Wimay be det ect ed, f or exanpl e, by arrangi ng
t he i mage pi ckup nmeans 84 in the vicinity of the outer peripheral
edge portion of the wafer Wso as to continuously i mge parts of
the outer peripheral edge portion of the rotating wafer W
[0104] The application apparatus 1 including the first
al i gnment devi ce 5 and t he second al i gnment device 8is not limted
to the above-nenti oned enbodi ment and may be variously nodified

wi t hout departing fromthe spirit of the present invention.
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[ 0105] For exanpl e, i nthe above-nentioned enbodi nent, inthe
application apparatus 1, the dicing frame DF heated i n t he heati ng
section G is conveyed to the frame accomodati ng section H and
accommodated in the accombdating cassette 15. However, the
foll ow ng confi gurationnmay be enpl oyed. That i s, the heateddicing
frame DF is conveyed to a tape cutting section | illustrated in
FI G 1bythe conveyancetabl e 14, andthe protectivetape PT applied
to the dicing frame DF is cut along the outer shape of the wafer
Wt hrough use of a cutter unit 18. After that, the wafer Whavi ng
t he protectivetape PT separatedfromthedicingfranme DFis conveyed
by the second wafer conveyance nechani sm 19 and accommobdat ed in
a waf er accommodating portion (not shown) or an open portion in
the acconmodating cassette 10. Now, this configuration is
specifically described with reference to FIG 29 to FIG 35.

[ 0106] First, in FIG 25, the heated dicing franme DF i s taken
out fromthe heating table 12 by the second conveyance arm9B, and
the reverse arm 13 turned upsi de down receives the dicing frane
DF fromt he second conveyance arm9B. After that, the dicing franme
DF is vertically reversed by rotating the reverse arm13, and the
dicing frame DF i s pl aced on the conveyance tabl e 14 under a state
i n which the waf er Wserves as a |l ower surface (see FIG 29). Then,
as illustrated in FIG 30, the dicing frane DF i s conveyed bel ow
the cutter unit 18 of the tape cutting section | by the conveyance
table 14. In this enbodi nent, an upper surface of the conveyance

table 14 is appropriately forned into a convex shape in conformty
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with the thickness of the wafer W

[0107] The cutter wunit 18 is configured to nove in the
up- and-down di recti on between a cutting position for cutting the
protective tape PT and a separation position above the cutting
position through use of a drive source (not shown). Further, the
cutter unit 18 i ncludes acutter 180, a support plate 181 confi gured
to support the cutter 180, and a notor 182 configured to drive the
cutter 180 to rotate.

[0108] In the tape cutting sectionl, asillustrated in FIG
31, when the dicing frane DF is conveyed, the cutter unit 18 is
noved downwar d, and the cutter 180 is rotated to cut the protective
t ape PT al ong t he outer shape of the wafer W Then, as illustrated
in FIG 32, the cutter unit 18 is noved upward to be retracted to
t he separati on position, and t he second waf er conveyance nechani sm
19 is noved onto the conveyance table 14.

[0109] In this enbodinent, the second wafer conveyance
mechani sm19is configuredtoreci procateinthe Ydirection between
the tape cutting sectionl andthe wafer alignnent section Dt hrough
use of a drive source (not shown). Further, the second wafer
conveyance nechani sm 19 i ncl udes an adsorption hand 190 capabl e
of holding the wafer W for exanple, by adsorption and a cylinder
191 configured to nove the adsorption hand 190 i n t he up- and- down
direction.

[0110] When t he protective tape PT appliedtothedicingfrane

DF is cut along the contour of the wafer W the adsorption hand
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190 i s noved downward to adsorb t he waf er Whavi ng t he protective
t ape PT separated fromthe dicing frame DF on t he conveyance tabl e
14. Then, asillustratedinFIG 33, after the adsorpti on hand 190
i s nroved upwar d, t he waf er Whavi ngthe protectivetapePTis conveyed
to the wafer alignnment section D by the adsorpti on hand 190 to be
pl acedontherotarytabl e80. Then, thewafer Whavi ngtheprotective
tape PTplacedontherotary tabl e 80is conveyedto and accomodat ed
i nthe waf er acconmodati ng porti on (not shown) or the open portion
in the accommodating cassette 10 by the first wafer conveyance
mechani sm 7.

[0111] Meanwhil e, the dicing frame DF having the wafer W
separated therefromi s conveyed to t he frame accommpdati ng section
H by the conveyance table 14 as illustrated in FIG 34, and the
dicing frame DF i s acconmpdated i n the acconmpdati ng cassette 15
fromthe conveyance table 14 via the conveyance rails 16 by the
frame pusher 17 as illustrated in FIG 35.

[0112] The appl i cati on appar at us 1 havi ng t he above- nent i oned
configuration my be connected to a back surface grindi ng device
or the like so that the wafer Wnounted on the dicing frame DF or
t he waf er Whavingthe protectivetape PTappliedtheretoisdirectly

supplied to the back surface grinding device or the |ike.

Ref erence Signs Li st
[0113] 5 first alignment device (alignment device for

protective tape)
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8 second alignnment device (alignnment device for wafer)
30 tape hol di ng body

31 hol di ng- body novi ng nechani sm

50 i mage pickup neans

51 illum nati on nmeans

52 image pi ckup means novi ng nechani sm
80 rotary table

82 tabl e novi ng mechani sm

83 illum nati on neans

84 image pickup neans

W waf er

BM base materia

PT protective tape

PL protective | ayer

DF dicing frame
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C ains

[ aiml] An alignnent device to be used for applying a protective
tape to a sem conductor wafer, conprising:

a rotary table configured to support and rotate the
sem conduct or wafer;

illum nation means for illumnating the sem conductor wafer
with red Iight fromone surface side of the semnm conductor wafer
and

i mge pickup neans for imaging the sem conductor wafer on
anot her surface side of the sem conductor wafer,

wherein the alignment device is configured to determ ne a
center position of the sem conductor wafer through detection of
an out er peripheral edge portion of the sem conductor waf er based

on a reception state of the red light by the i mage pi ckup neans.

[Gaim?2] An alignnent device according to claim11, wherein the
i mage pi ckup means is configured to i mage the sem conduct or wafer
t hr ough i nternedi ati on of an optical filter configuredtotransmt

[ight in a wavel ength range of the red light in incident |ight.

[Caim3] An alignment device according to claim2, wherein the

optical filter is configured to block |ight having a wavel ength

of 600 nm or | ess.

[Gaim4] An alignnent device according to any one of clainms 1 to
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3, further conprising a tabl e noving mechani smconfigured to nove
therotary table horizontallyinan XdirectionandinayYdirection
orthogonal to the X direction,

wherein the alignment device is configured to perform
posi tional adj ustment of acenter of t he sem conduct or waf er t hrough
det erm nati on of a positional displacenent amount by conparing the
center positionof thesem conductor waf er to a predefinedreference
position and through control of the table noving nmechani smbased

on the positional displacenent anount.

[ aim5] An alignnment device to be used for applying a protective
tape to a sem conductor wafer, conprising:

a tape hol di ng body configured to hold the protective tape
lam nated with a protective | ayer havi ng an out er di anmeter snal | er
than an outer dianeter of the protective tape; and

one or nor e i mage pi ckup neans for i magingapluralityof parts
of an outer peripheral edge portion of the protective |ayer,

wherein the alignment device is configured to determ ne a
center position of the protective |ayer based on positional
i nformati ononeachof theplurality of parts of the outer peripheral
edge portion of the protective | ayer through determ nation of the
posi tional information on the each of the plurality of parts based

on i mge data acquired by imaging of the inmage pickup neans.

[ aim6] An alignment device according to claim5, conprising one
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i mage pi ckup neans and furt her conpri sing i mage pi ckup neans novi ng
nmechani smconfigured to nove the i mage pi ckup nmeans horizontal ly

inan XdirectionandinaYdirectionorthogonal tothe Xdirection.

[Caim7] An alignment device according to claim5 or 6, further
conprising illum nation means for illumnating the plurality of
parts of the outer peripheral edge portion of the protective | ayer
to be i maged by t he i mage pi ckup neans, theillum nati on neans bei ng

arranged on a periphery of the imge pickup neans.

[Caim8] An alignnent device according to any one of clainms 5to
7, further conprising a hol di ng-body novi ng nmechani smconfi gured
to nove t he tape hol di ng body horizontally in the X direction and
inthe Y direction orthogonal to the X direction,

wherein the alignnent device is configured to perform
posi tional adjustnent of a center of the protective tape through
det erm nati on of a positional displacenent anmount by conparing t he
center position of the protective | ayer to a predefined reference
posi tion and t hrough control of the hol di ng-body novi ng mechani sm

based on the positional displacenment anount.

[ A ai m9] Anal i gnnment met hodt obeperformedfor appl yi ngaprotective
tape to a sem conductor wafer, conprising:
rotating the sem conductor wafer;

i1lum nating the sem conductor wafer withred |ight fromone
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surface side of the sem conductor wafer;

i magi ng the sem conduct or waf er on another surface side of
t he sem conductor wafer; and

determining a center position of the sem conductor wafer
t hrough detection of an outer peripheral edge portion of the

sem conduct or waf er based on a reception state of the red |light.

[Caim 10] An alignnment nmethod to be perforned for applying a
protective tape to a sem conduct or waf er, conpri si ng the st eps of:

hol ding the protectivetapelam natedw th aprotectivelayer
having an outer diameter smaller than an outer dianmeter of the
protective tape;

i magi ngapl uralityof partsof anouter peri pheral edgeportion
of the protective layer; and

deternining a center position of the protective | ayer based
on positional information on each of the plurality of parts of the
outer peripheral edge portion of the protective |ayer through
determ nation of the positional information on the each of the

plurality of parts based on i mage data acquired by inmaging.
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