14 JUN 2005 SEM CONDUCTOR WAFER TRANSPORT METHOD AND SEM CONDUCTOR MAFERﬁf_
TRANSPORT APPARATUS USI NG THE SAME 5 BACKGROUND OF THE | NVENTI ONT é1)Ui# 2005
Field of the Invention This invention relates to a seni conductor wafer
transport nethod and a sem conductor wafer transport apparatus using the
same, and in particular to a technique 10 for efficiently transporting

sem conductor wafers fornmed thin. (2) Description of the Related Art
Conventionally, sem conductor wafers to be processed are transported

t hrough different processing steps 15 as follows. Sem conductor wafers

(her ei nafterSEMi[éﬁ)NilaLE(ETOBs AR BITRANSRORTMEEHO D dkIdd on front
surfaces thereof have the back surfaces ground (back r|nd|n At this

time, the wiBEMICONDPIGETORVWARERIFRANEP R’ﬂ fSces. 20
Each wafer, after the back grindin rocess, is trans- ported as
suction-supported at the back EWnk nggm&SAiV[Etage. In the case of a

sem conduct or wafer nounting apparatus, for exanple, a wafer taken out of
a cassette by a 25 robot armis placed on and suction-supported by an align

+ 4 Y 2 CKGROUND OF THE INVENTION
(1) Field of the Invention

This invention relates to a semiconductor wafer
transport method and a semiconductor wafer transport
apparatus using the same, and in particular to a technique

10 for efficiently transporting éemiconductor wafers formed
thin.
(2) Description of the Related Art

Conventionally, semiconductor wafers to be

processed are transported through different processing steps
15 as follows.

Semiconductor wafers (hereinafter called "wafers" as
appropriate) with patterns formed on front surfaces thereof
have the back surfaces ground (back grinding). At this time,
the wafers have protective tape applied to the front surfaces.

20 Each wafer, after the back grinding process, is trans-
ported as suction-supported at the back surface to each
stage.

In the case of a semiconductor wafer mounting
apparatus, for example, a wafer taken out of a cassette by a

25 robot arm is placed on and suction-supported by an align-



ment stage. An aligning operation is perfornmed for this wafer. The v?f?er,.._ﬁ.»_w

. . . i D 73 il sy
renmoved fromthe alignnment stage after the alignnent is transport'ed ‘Y g

waf er nounting step, placed in the center of a ring-shaped franme and has
the front 5 surface sucked by vacuum In this state, dicing tape is

applied to the back surface to join the ring-shaped frame and wafer
together. In recent years, however, the sem conductor wafer has been
tendi ng toward reduced thickness to neet require- 10 nents for high density
nounting. The sem conductor wafer formed thin presents the foll ow ng

i nconveni enerent Biageaf eArf aligrringhopebstivacks peirficimedésr thiiced
rigidity due to a processing stress. This wafer beconmes warped only by a

slight stressafepl i Che wafes mambaeel firoam the aligntentense bdtewmr ped waf er
is placed on_an alignment stage, a faulty suction will occur in which only
part of thetheafibgnmenddsetrarponteieto newaifer ngovefténg stelp; sucked wil |
be di splaced during transport to a next processing step. 20 In this state,
the wafer ca@lasedbs phewentercel atrng-shapesuframerandadbhe the fitomtl i ke for
execut i ng the next step. SUMMARY OF THE | NVENTION This invention has been
made havb ng stagaee suckark byogasuzm. ofln thismstatmtdicingdane ad its prinary
object is to 2 prgvi de a_seniconductor wafer transport nethod and a

seni conduct &éPRkedto the hack supfacatagoirithe ring-shaped frame

and wafer together.

In recent years, however, the semiconductor wafer

has been tending toward reduced thickness to meet require-
10 ments for high density mounting. The semiconductor wafer
formed thin presents the following inconveniences.

The wafer formed thin by back grinding has reduced
rigidity due to a processing stress. This wafer becomes
warped only by a slight stress applied to its surface from

15 outside.

When the warped wafer is placed on an alignment
stage, a faulty suction will occur in which only part of the
wafer is sucked. The wafer remaining defectively sucked
will be displaced during transport to a next processing step.

20 In this state, the wafer cannot be placed accurately on a sup-

port table or the like for executing the next step.

SUMMARY OF THE INVENTION
This invention has been made having regard to the

25 state of the art noted above, and its primary object is to



object is fulfilled, according to this inven- tion, by a sem condid

waf er transport nmethod for transporting a sem conductor wafer, the nethod
conprising a supporting step for supporting the sem conductor wafer in a
pl anar state with a warp thereof corrected, and a 10 transporting step for
transporting the sem conductor wafer supported in the planar state. Wth
t he sem conductor wafer transport nethod according to this invention, the
sem conductor wafer is maintained in a planar state with a warp thereof
corrected. YroSudeeswemigondbhetsew aderductmypowf erethwd had aansport ed
reliably in the planar state. Preferably, the supporting step is a step of
pressing omeanieonductar waterstrsinspuaiticappavatas, usimg bhédiamet he

sem conductor wafer in the planar state by suction. 20 The warp of the
seni conduct dprweffiiensly transpenting spmicondnaoravalefafermied he

sem conduct or wafer. Conse- quently, the sem conductor wafer nay be
transported tddn.r el i abl y held by suction. Preferably, the wafer transport
met hod further co 25 prises an aligning step for, aligning.the

seni cond@ct or waf ed'hes a%ﬂmbmﬁamgulﬁﬂ ed, aceprdiag dettddsiinveine

supporting step._ In the  al igni ng step, the sem conduyctor, wafer may be
al i gned by &#o1n, by a semiconductor wafer transport method for

transporting a semiconductor wafer, the method comprising

for efficiently transporting sem conductor wafers fornmed thin. 5”T41g¥ﬁ&)%i%

a supporting step for supporting the semiconductor wafer in
a planar state with a warp thereof corrected, and a

10 transporting step for transporting the semiconductor wafer
supported in the planar state.

With the semiconductor wafer transport method
according to this invention, the semiconductor wafer is
maintained in a planar state with a warp thereof corrected.

15 Consequently, the semiconductor wafer may be transported
reliably in the planar state.

Preferably, the supporting step is a step of pressing
on a surface of the semiconductor wafer, and holding the
semiconductor wafer in the planar state by suction.

20 The warp of the semiconductor wafer is corrected by
pressing on a surface of the semiconductor wafer. Conse-
quently, the semiconductor wafer may be transported as
reliably held by suction.

Preferably, the wafer transport method further com-

25 prises an aligning step for aligning the semiconductor wafer



aligner, with the warp corrected by a pressure inparted by a pressing
device. 5 The sem conductor wafer is aligned in a planar state wth e 290
warp corrected. For exanple, the sem conductor wafer is aligned by an
aligner, with the warp corrected by a pressure inparted by a pressing
devi ce. Consequently, the aligner can align the sem conductor wafer in a
state of relia 10 bly held by suction, and with the warp of the
sem conductor wafer corrected. Wth no faulty suction by the aligner or
undul ation due to a warp, a false detection by a position sen- sor may be
avoi ded to avith theevarpos@mectedfinptlse tsuppotingestepacylnithd t is
preferable that, in the aligning step, the sem conductor wafer is aligned
by the aligrdignimg lstepe ther e meoondaictdr wafdrenpay druatigmahbyednby t he
pressing device, and the pressing device releases the sem conductor wafer
when the al iaJignehowdthtthe semtp cotreciad byf @ pregssretimpartéd Bynee t he
pressing device rel eases the sem conductor wafer when the aligner holds
the sem condlIﬁS(Simg/ai@Vchy suction, the aligner can hold by suction align
the semniconductor _wafer in a planar state. Preferably, the sem conductor
waf er, while bei ngThessamicomduetorrweder jbalignedameaviwomahestake p
corrected in 4_14 JUN 2005 the supparting step, has a surface thereof
i rradi ated With thetwavpgasrectedat ifsor example, the semiconductor

wafer is aligned by an aligner, with the warp corrected by a

pressure imparted by a pressing device. Consequently, the

aligner can align the semiconductor wafer in a state of relia-

10  bly held by suction, and with the warp of the semiconductor

wafer corrected. With no faulty suction by the aligner or

undulation due to a warp, a false detection by a position sen-

sor may be avoided to eliminate a lowering of positioning

accuracy.

15 It is preferable that, in the aligning step, the
semiconductor wafer is aligned by the aligner, with the warp
corrected by the pressure imparted by the pressing device,
and the pressing device releases the semiconductor wafer
when the aligner holds the semiconductor wafer by suction.

20 Since the pressing device releases the semiconductor
wafer when the aligner holds the semiconductor wafer by
suction, the aligner can hold by suction align the
semiconductor wafer in a planar state.

Preferably, the semiconductor wafer, while being

25 maintained in the planar state with the warp corrected in



Since the sem conductor wafer is maintained in the planar state with the
warp corrected, its surface may be 5 irradiated uniformy with ultraviol et
radi ati on. Conse- quently, where a protective tape of the ultraviblietii 2005
curable type is applied to the surface of the sem conductor wafer, the
adhesive of the protective tape may be cured substantially wuniformy. 10
The wafer transport nethod according to the inven- tion, preferably,

further conprises a receiving step for caus- ing an individual holding
device to contact the sem conductor wafer transported in the planar state,

and receivithg shppsetinmgsdep; basvafarrfaet dharcofiisradiaiotywith devi ce by
suction. The sem conductor wafer maintained in the planar state is

recei ved by ulbeavioletirddiatiomdi ng devi ce hol ding the sem conductor wafer
by suction. That is, the_holding device can receive the sem conductor
wafer in the pl anaBintetthersemicondumsonawpfehes enfinbairend én.ther ef er abl y,
the sem conductor wafer maintained in the planar state is transported by
novi ng t he ailagaarstats washtthe et entvected, wdhs suriface maagpbet ed al ong
with the aligner_ aligning and hol di 23 t he sem conductor 25 wafer by

suction,Ba drep nnilermly with sdtiearciodet watlzation.i sCangeted whil e

mai ntaining a distortjon of the sem conduc- tor wafer corrected during
transport. THeREN, sohauetdprateenvertappof theeulzavialet curable

type is applied to the surface of the semiconductor wafer, the
adhesive of the protective tape may be cured substantially
uniformly.

10 The wafer transport method according to the inven-
tion, preferably, further comprises a receiving step for caus-
ing an individual holding device to contact the

- semiconductor wafer transported in the planar state, and
receiving the semiconductor wafer held by this holding

15 device by suction.

| The semiconductor wafer maintained in the planar

state is received by the individual holding device holding the
semiconductor wafer by suction. That is, the holding device
can receive the semiconductor wafer in the planar state with

20 the warp thereof corrected.

Preferably, the semiconductor wafer maintained in
the planar state is transported by moving the aligner.

Since the semiconductor wafer is transported along
with the aligner aligning and holding the semiconductor

25 wafer by suction, a displacement of the semiconductor wafer



further conprise a step of pressing, with a pressing device, 5 the
sem conduct or wafer held by a robot arm and sucking, receivi nggaugd;ﬁﬁ 2005
transporting the sem conductor wafer in a warp corrected state® =~
Preferably, the sem conductor wafer transported by the robot armis
received by the pressing device, or the sem conductor wafer is received by
the 10 pressing device fromthe robot arm hol ding the sem conductor wafer
in a cassette storing the sem conductor wafers in nultiple stages. Thus,
the sem conductor wafer held by the robot arm is held by suction and
support ed i nsawsigieel wthilbemeanpaiimimper distedtinn béithe serdseddoy-t he
pressing device, i.e. in a £I anar state. For exanple, the sem conductor
waf er trans-topovatelr cprréetaddotringniramspuert; ecei ved by the pressing
device or the sem conductor wafer may be received by the pressing device
fromthe robot armil® denyicomsweurcwadar t2ansportahethod mayassette
storing the sem conductor wafers in nultiple stages. That is, the pressing
devi ce presduzthat coshprista stegndf pregsing, wathra preasphgdeviseat e by
suction, thereby elimnating the faulty suctjion caused by the warp of the
25 seni condideosemdcendstor wakerbedd e aarobotarandandesuckigan recei ve
t he sem conduc- ,tor mg]&fr in the planar state with the warp corrected,
directly fr@RCERENG @3yl hyansppebing the semiconductor wafer in a
warp corrected state. Preferably, the semiconductor wafer
transported by the robot arm is received by the pressing
device, or the semiconductor wafer is received by the
10  pressing device from the robot arm holding the
semiconductor wafer in a cassette storing the semiconductor
wafers in multiple stages.
Thus, the semiconductor wafer held by the robot arm
1s held by suction and supported in a state of the warp
15 corrected by being pressed by the pressing device, i.e. in a
planar state.  For example, the semiconductor wafer trans-
ported by the robot arm may be received by the pressing
device or the semiconductor wafer may be received by the
pressing device from the robot arm holding the semiconduc-
20 tor wafer in a cassette storing the semiconductor wafers in
multiple stages.
That is, the pressing device presses and holds the
semiconductor wafer in a planar state by suction, thereby
eliminating the faulty suction caused by the warp of the

25 semiconductor wafer.



When placing the sem conductor wafer held by suc 5 tion by the pressing
device on the aligner, the sem conductor wafer is placed from above the
aligner. After the placement,. the pressing device may be retrdciegin 2005
upward. This allows a determ nation, as desired, of a size and shape of a
sem conductor wafer suction table of the aligner, and an 10 arrangenent
of suction bores or grooves. Conventionally, to place a sem conductor wafer
held at the back surface thereof by suction by the robot armon the
suction table of the aligner, a cutout nust be fornmed for allow ng the
robot armto fit i Thdalgner amd shedikad:amw recpsvel Sheisdmaconducaf t er the
pl acement of the sem conductor wafer. Since the sem conductor wafer is now
hel d at the togp&afesanftive pdavarrstatel wnth tdeawarp corxsdted,t o be pl aced on
the suction table, such cutout need not be fornmed in the suction table as
‘in conventi shizecplyaftamethe pregsimgdeicace t he seni conductor wafer is
received in the planar state, there is | ess chance of_ danmage to the

seni conduct or waf eV fganpheing theysqmiconducher prafer held byesweni conduct or
wafer is_received. Preferably, .the sem conduyctor wafer transport 25 method
further éonﬁ»ﬂ@@&y dhet presging davies omnthe pdignauntie sesnmendaetomrt or

waf er as sandw.ched hetweepn a rqbot m for holdjng the sem conduct or

waf er and avﬁag%%?‘%@qaéé\ﬁég“{@ﬁ Q}f%%ﬂn‘@hgﬁérse die plagement,.

the pressing device may be retracted upward. This allows a
determination, as desired, of a size and shape of a semi-
conductor wafer suction table of the aligner, and an

10 arrangement of suction bores or grooves.

Conventionally, to place a semiconductor wafer held
at the back surface thereof by suction by the robot arm on
the suction table of the aligner, a cutout must be formed for
allowing the robot arm to fit in the suction table and to cope

15 with action after the placement of the semiconductor wafer.
Since the semiconductor wafer is now held at the upper
surface and in a planar state by suction to be placed on the
suction table, such cutout need not be formed in the suction
table as in conventional practice.

20 Further, since the semiconductor wafer is received in
the planar state, there is less chance of damage to the
semiconductor wafer than where only part of the plane of
the semiconductor wafer is received.

Preferably, the semiconductor wafer transport

25 method further comprises a step of transporting the



The robot arm and pressing device transport the 5 sem conductor wafer as
sandwi ched therebetween. This is effective to correct the warp ©ff the 2065
sem conductor wafer, and to avoid a fall or the |like of the sem conductor
wafer due to faulty suction. Preferably, the transport nethod further
conprises a 10 step of transporting the sem conductor wafer as held by
suc- tion with the warp corrected by pressing the sem conductor wafer with
a pressing device. The seni conductor wafer may be transported as held by
suction with the warp corrected by pressing the 15 sem conductor wafer with

t he pressi ngedewicnel uétor wediep! &5 sanidevidred beducieni avedlest aemn er
transported between differ- ent processing apparatus by the pressing device

al one. Thus haldengeitiec saducoord wetioar wadgr send mapsessirag devicofivr using a
cassette or the like, and a robot arm need not be 20 used. Preferably, the
sen conduct @ressing the semiconductortwaflerms pressed at | east at peripheral
portions and a central ortion thereof. By holding the sem conductor wafer
by suction as 25 pTé@mﬁat ayen i oné e ssingi dews cantdaan syeonttr the por ti on
thereof, 8 1 1, JUN 200 the sem conductor wafer, whether warped down or up,
my be hel gempiconglackor wiadee apsanetainhed therebstweeduct Thigdser has a
protective effective to correct the warp of the semiconductor wafer, and
to avoid a fall or the like of the semiconductor wafer due to
faulty suction.
Preferably, the transport method further comprises a
10 step of transporting the semiconductor wafer as held by suc-
tion with the warp corrected by pressing the semiconductor
~wafer with a pressing device,
The semiconductor wafer may be transported as held
by suction with the warp corrected by pressing the
15 semiconductor wafer with the pressing device. For example,
the semiconductor wafer may be transported between differ-
ent processing apparatus by the pressing device alone.
Thus, the semiconductor wafer may be transported without
using a cassette or the like, and a robot arm need not be
20 used.
Preferably, the semiconductor wafer is held by suc-
tion as pressed at least at peripheral portions and a central
portion thereof.
By holding the semiconductor wafer by suction as

25 pressed at peripheral portions and a central portion thereof,



tape applied to a surface thereof beforehand. 5 Since a protective tape is
applied to a surface of the sem conductor wafer beforehand, thg su5}$q$?r
may be handled with ease. In another aspect of the invention, % JUN LD
sem conductor wafer transport apparatus is provided for transporting a 10
sem conductor wafer, the apparatus conprising: a support table for
supporting and hol ding by suction the sem conductor wafer; a pressing
device for pressing on a surface of the sem conductor wafer supported on
the. support table; and 15 a transporting device for transporting the

seni conduct dtherséaricorebsetbrawdfbe) o Hytlesie twampdd dovensowuppanayt abl e.

Wth the sem conductor wafer transport apparatus according to the
i nvention, theheddilcpadplimar sdéhte. may be 20 hel d by suction with the warp
t hereof corrected by the Eress ing device pressing on a surface of the
sem conduct or waf elPrefeppoly ctheserhecongmotdr tetfee. hdbe peotecidact or
wafer is transported as held by suction by the support table.
Consequent | ﬁ,apmeps’,ﬂmd(tncmusmfamaftheriesfdjeﬁayehhmﬁl ed in 25 a planar
state, with the warp corrected, during transport of -9 t~ ~ ~iteJ the
seni cond@ct or waf edLITERUR Prodedtivig tapedatapphedsto dwurfgcerefhtipert to
realize a steady transportation, Preferably, the sem conductor wafer
transport semiconductor wafer beforehand, the surface may be
handled with ease.
In another aspect of the invention, a semiconductor
wafer transport apparatus is provided for transporting a
10 semiconductor wafer, the apparatus comprising:
a support table for supporting and holding by suction
the semiconductor wafer;
a pressing device for pressing on a surface of the
semiconductor wafer supported on the support table; and
- 15 a transporting device for transporting the
semiconductor wafer pressed and held by suction by the sup-
port table.
With the semiconductor wafer transport apparatus
according to the invention, the semiconductor wafer may be
20  held by suction with the warp thereof corrected by the press-
ing device pressing on a surface of the semiconductor wafer
supported on the support table. The semiconductor wafer
is transported as held by suction by the support table.
Consequently, the semiconductor wafer is always handled in

25 a planar state, with the warp corrected, during transport of



apparatus further conprises a receiving device for 5 contacting the ey ATAE
sem conductor wafer transported by the transporting device, and rte efﬁkﬁi‘infé"gJE
t he sem conductor wafer while holding the sem conductor wafer by suction,
or a detecting device for detecting a warp of the sem conductor wafer

pl aced on the support table. 10 The receiving device contacts the

sem conductor wafer transported in the planar state with the warp
corrected. The receiving device receives the sem conductor wafer while

hol di ng the sem conductor wafer by suction. Consequently, the

senm conduct dhensé mricondaicteyswhéierl ed'hus,1hotdispdheenrerst ateursi th the warp
corrected, during transport of the sem conductor wafer. Thus, no

di spl acenentduring tradsponytonesdize b steadptranspostaFEdy.t ransportati on.
Further, it is possible to detect a faulty suction due to the warp of the
sem conduct or waf ePneifereblynthd eepnicouppactorn wisifer tFamspontce the faulty
suction, the pressing device may be operated to apply a pressure to

correct the anpapatus fuathencomprises ameseeviang deviibe foransporting devi ce
is an aligner for ali g the sem conductor wafer. The _aligner having

al i gned Bhe @@ﬁa@&mgigw semrigpndzeteswesler ipansppoted kit bhehe
sem conductor wafer., This is -10 JUN 2005 effective to_avoid a displ acenent
of the seni dEADSROITINGGGVIcay aNgyreeenapg the peaitandyctamwafesssi ng
device is avxs?ﬂ(flt(ei ﬁglglel’\l/gl‘ %ﬁefs?émiconductor wafer by suction, or a
detecting device for detecting a warp of the semiconductor
wafer placed on the support table.
10 The receiving device contacts the semiconductor
wafer transported in the planar state with the warp
corrected. The receiving device receives the semiconductor
wafer while holding the semiconductor wafer by suction.
Consequently, the semiconductor wafer is always handled in
15 the planar state, with the warp corrected, during transport
of the semiconductor wafer. Thus, no displacement occurs
during transport to realize a steady transportation.
Further, it is possible to detect a faulty suction due
to the warp of the semiconductor wafer placed on the
20 support table. Thus, once the faulty suction, the pressing
device may be operated to apply a pressure to correct the
warp into a planar state. Preferably, the transporting
device is an aligner for aligning the semiconductor wafer.

The aligner having aligned the semiconductor wafer

25 moves simply along with the semiconductor wafer. This is

-10-



hol di ng the sem conductor wafer by suction. 5 The pressing device having
suction bores can hold by suction and transport the seniconductogémag%r %ﬁ
a planar state with the warp pressed and corrected. This is ef fect Ve' g%
avoid a fall or the like of the sem conductor wafer due to faulty suction.
The sem conductor wafer, while being main 10 tained in the planar state,
may be transferred to the aligner or the like. Preferably, the wafer
transport apparatus according to this invention further conprises a robot
armfor taking, or taking and transporting, the sem conductor wafer froma

15 cassett e effaxtivg toeavomhdudisplaveieentiof thd teplieosidagdter wafdra control
devi ce operable, when the sem conductor wafer 1is transferred fromthe

pressi ng dedweingtidwmspoigner, for controlling rel ease of the
sem conductor wafer by the press- ing device, and timing of the aligner
hol di ng the 20 senPrefierably, thed prebypingddvdoe iWd buchibn desticarforpr ovi ded,
the sem conductor wafer nmay be taken froma cassette and directly
t ranspor t ed holding: the senivomtluctor watfer bynstietiomassette may be hel d by
the robot armand the sem conductor wafer in this state may_ 25 be received
by the phessing dehaepressing deviherhaving ssetisin boresaan heddcbyr waf er
by the pressing device and timng of the aligner holding the
sem conduct sUGk@RANY transpert dhe semicondactatenafer inseplanaduct or waf er
is transferred fromthe pressing devjce L .
state with the warp pressed and corrected. This is effective
to avoid a fall or the like of the semiconductor wafer due to
faulty suction. The semiconductor wafer, while being main-
10 tained in the planar state, may be transferred to the aligner
or the like.
Preferably, the wafer transport apparatus according
to this invention further comprises a robot arm for taking, or
taking and transporting, the semiconductor wafer from a
15 cassette storing semiconductor wafers in multiple stages,
and a control device operable, when the semiconductor wafer
1s transferred from the pressing device to the aligner, for
controlling release of the semiconductor wafer by the press-
ing device, and timing of the aligner holding the
20 semiconductor wafer by suction.
With the robot arm provided, the semiconductor
wafer may be taken from a cassette and directly transported,
and the semiconductor wafer in the cassette may be held by
the robot arm and the semiconductor wafer in this state may

25 be received by the pressing device.

.11-



5 to the aligner. That is, by canceling the suction holding by the juN 2805
pressing device at a point of tinme when the aligner fully holds the B
sem conduct or wafer by suction, the aligner can receive the sem conduct or
waf er maintained in the planar state, to avoid faulty suction. 10 This
specification discloses the follow ng solutions also: (1) A sem conductor
waf er nounting apparatus for holding a sem conductor wafer in a

ri ng-shaped frane by neans of adhesive tape, the apparatus conprising: 15
a cassette storing the sem conductor wafers in nulti- ple stages; a robot
arm for taking eacluweheynedesse ofditer semiconid udtercasder by the
transporting the _sem conductor wafer; a support table for receiving the
‘sem conduct @ressing devicer andptimnmg lof theealigher hohdiargi thel di ng t he

sem conductor = wafer by suction; a pressing device for pressing on a
surface of ﬁ%nlmdac%mwafeWauqtmnarmmnhmHedmﬁmme; a
transporting deyice_for transporting the 25 sem conductor wafer pressed and
hel d by suctiedniegndueton wafer ipurateerreddzom the pressing deviegy devi ce
for contacting.the_sem condyctor wafer transported, and receiving the
seni condBct 40 e el1gner. eqﬁmfmwdoy sancehr® thecteetinnr bolding by

the pressing device at a point of time when the aligner fully
holds the semiconductor wafer by suction, the aligner can
recelve the semiconductor wafer maintained in the planar
state, to avoid faulty suction.

10 This specification discloses the following solutions
also:

(1) A semiconductor wafer mounting apparatus for
holding a semiconductor wafer in a ring-shaped frame by
means of adhesive tape, the apparatus comprising:

15 a cassette storing the semiconductor wafers in multi-
ple stages;

a robot arm for taking each semiconductor wafer out
of the cassette and transporting the semiconductor wafer;

a support table for receiving the semiconductor wafer

20 transported by the robot arm and holding the semiconductor
wafer by suction;

a pressing device for pressing on a surface of the
semiconductor wafer placed on the support table;

a transporting device for transporting the

25 semiconductor wafer pressed and held by suction by the

-12.



5 a tape applying device for applying the adhesive tape and holding in the
ri ng-shaped franme the semconductor wafer held by suction by thelrecsiVidgd
device; a cutter mechanismfor cutting the adhesive tape applied; and 10 a
tape collecting device for collecting unwanted adhe- sive tape after the
cutting. Wien, for exanple, a warped sem conductor wafer and a ring-shaped
frame are fornmed integrally by nmeans of adhesive tape, it nay be

i npossible to apply the adhesive 15 tape uniformy to the sem conduct or
waf er under the influ- ence of the warp. In the invention (1) above, the
seni conduct euppdr tablesn out of the cassette, after the warp is corrected
by the support table, nmaintains the state of the warp corrected, until
being held in the AirrRcaNipgdevicerforecoytacting e shmimvmehictort ape.
Consequently, the sem conductor, wafer, wth the adhesive tape uniformy
appl i ed t heEREST Fegngportedganderecdivingthe samichadatctorraafer (2) A

sem conduct or fer suction holding nethod 25 for holding a sem conduct or
waf er by sudvh  SUABINGt sengcouNUles wWaler;i sing: a placing step for

pl aci ng t he sem conduct or fer on a support table for holding the

semi cond®ct or waf eP HPQ @dl\AI?]WBB' 3@1\5@9 POI' applying the adhesive tape

and holding in the ring-shaped frame the semiconductor
wafer held by suction by the receiving device;

a cutter mechanism for cutting the adhesive tape
applied; and

10 a tape collecting device for collecting unwanted adhe-
sive tape after the cutting.

When, for example, a warped semiconductor wafer
and a ring-shaped frame are formed integrally by means of
adhesive tape, it may be impossible to apply the adhesive

15 tape uniformly to the semiconductor wafer under the influ-
ence of the warp. In the invention (1) above, the |
semiconductor wafer taken out of the cassette, after the
warp 1s corrected by the support table, maintains the state
of the warp corrected, until being held in the ring-shaped

20 frame by means of the adhesive tape. Consequently, the
semiconductor wafer, with the adhesive tape uniformly
applied thereto, may be integrated with the ring-shaped
frame.

(2) A semiconductor wafer suction holding method

256  for holding a semiconductor wafer by suction, the method

-13.



5 a pressing step for pressing on and correcting a warp of the

sem conductor wafer placed. Wen, for exanple, a warped sem condycg on;wafi@h
is placed on the support table, it may be inpossible to hold the

sem conductor wafer reliably by suction under the influence 10 of the
warp. In the invention (2) above, the warp is corrected by pressing on the
sem conduct or wafer placed on the support table. Consequently, the

sem conductor wafer, while being naintained in a planar state, nmay be held
by suction reliably by the support frame. 15 (3) A sem conductor wafer
suction hol dogpdppangi- tus for hol ding a sem conductor wafer by suction,
the apparatus conprising: a support table for receiving the sem conductor
waf er and hol di ngat placieg steplfor glaving theysemitonduciod wafer pressi ng
device for pressing on _the sem conductor wafer placed. \Wen, for exanple,
a warped serf sypptdablerfor heldimzsébe semicenduphor wakey by suc-nay be

I npossible to hold he sem conductor wafer reliably by suction under the

i nfl uence 25319W; warp. In the invention (3) above, the pressing device
-14 presses on the sem caonductor wafer placed on the support table to
correct Phe warp oft PFRSERE step der aressing on aank squeenting amsarp

E?”Lﬁg??gﬁtEgﬁﬁgﬁgénﬁ&oggﬂ@ﬁgﬁéﬁftgiﬁﬂﬁﬁéhg_the warp corrected may be held
When, for example, a warped semiconductor wafer is
placed on the support table, it may be impossible to hold the
semiconductor wafer reliably by suction under the influence

10 of the warp. In the invention (2) above, the warp is
corrected by pressing on the semiconductor wafer placed on
the support table. Consequently, the semiconductor wafer,
while being maintained in a planar state, may be held by
suction reliably by the support frame.

15 (3) A semiconductor wafer suction holding appara-
tus for holding a semiconductor wafer by suction, the
apparatus comprising:

a support table for receiving the semiconductor wafer
and holding the semiconductor wafer by suction; and

20 a pressing device for pressing on the semiconductor
wafer placed. |

When, for example, a warped semiconductor wafer is
placed on the support table, it may be impossible to hold the
semiconductor wafer reliably by suction under the influence

25 of the warp. In the invention (3) above, the pressing device
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BRI EF DESCRI PTI ON OF THE DRAW NGS For the purpose of illustrating the
invention, there are shown in the draw ngs several fornms which a:ff \11;%3 .
presently preferred, it being understood, however, that the invéntiGfn¥i&s
not limted to the precise arrangenent and instrumentalities showmn. Fig. 1
I's a cutaway perspective view showing an entire wafer nounting apparatus
havi ng a sem conductor 15 wafer transport apparatus in the first and
second enbodi - nments; Fig. 2 is a view show ng operation of a pressing
mechanismin the first enbodinment; Fig. 3 is a view show ng operation of

the pressi ngre2@eBRMBRESER IMicdRuictos twaIDORIABM orftHe shipsort bl ock

di agram showi ng principal portions of the pressing nmechanismand an

al i gnnment stabieito dhectithat wanipdf thet sefmiBonducto whfy show ng
operation of the alignnment 25 stage in the first enbodinent; -15 1 4 JUl4

20105 Fig. ©oénsequeaviyyhiivé senvireiralheibrolafeeiuck plaklsr staxdk a ring frame
lift mechanism Fig. 7 is an explanatory view showi ng a dicing tape

appl yi ng opevith the waFpgorectedmeypbartadlar bywiestishomdligblshbydi ci ng t ape
appl yi ng operation;
5 the support frame.

BRIEF DESCRIPTION OF THE DRAWINGS

For the purpose of illustrating the invention, there

are shown in the drawings several forms which are

10 presently preferred, it being understood, however, that the
invention is not limited to the precise arrangement and
mstrumentalities shown.

Fig. 1 is a cutaway perspective view showing an
entire wafer mounting apparatus having a semiconductor

15 wafer transport apparatus in the first and second embodi-
ments;

Fig. 2 is a view showing operation of a pressing
mechanism in the first embodiment; |

Fig. 3 is a view showing operation of the pressing

20 mechanism in the first embodiment;

Fig. 4 is a block diagram showing principal portions
of the pressing mechanism and an alignment stage in the
first embodiment;

Fig. 5 is a view showing operation of the alignment

25 stage in the first embodiment;
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Fi g. 9 is an explanatory view show ng the dicing tape applying operation;
Fig. 10 is an explanatory view showing the dicing 10 tape applyiing JUN 2405

n:

operation; Fig. | | is an explanatory view showi ng a wafer transport
operation. Fig. 12 is an explanatory view showi ng the wafer transport
operation; 15 Fig. 13 is an explanatory view show ng the wafer transport
operation; Fig. 14 is an explanatory view show ng the wafer transport
operation; Fig. 15 is an explanatory view showing the wafer 20 transport
operation; Fig. 16 is a flow chart illustrating operation of the apparatus

in the first enbodFHBNE; ishh driedw shoviime bpeeatior ofievheickatalgleer hol der in

the second enbodi ment;

25 Fig. 18 is a view showi ng the back surface of a

press 1 4 3 208ing figaniealdt methaniegpnd enbodi ment; Fig. 19 is a side
view showing a state of holding a wafer with the wafer hol der and pressing

plate: Fig. 20 is &igl gnisvaaveoplamaiiyovientsisowdagi o dibmg $apecond
and Fig. 21 is a block diagram show ng principal portions

enbodi nent ;

10

15

20

25

applying operation;

Fig. 8 is an explanatory view showing the dicing tape

applying operation;

Fig. 9 is an explanatory view showing the dicing tape

applying operation;

Fig. 10 is an explanatory view showing the dicing
tape applying operation;

Fig. 11 is an explanatory view showing a wafer
transport operation.

Fig. 12 is an explanatory view showing the wafer
transport operation;

Fig. 13 is an explanatory view showing the wafer
transport operation;

Fig. 14 is an explanatory view showing the wafer
transport operation;

Fig. 15 is an explanatory view showing the wafer
transport operation;

Fig. 16 is a flow chart illustrating operation of the

apparatus in the first embodiment;

Fig. 17 is a perspective view of a wafer holder in the

second embodiment;

Fig. 18 is a view showing the back surface of a press-
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of the pressing nechanismand alignnent stage in the second enbodi nent. 1o
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Preferred enbodi ments ff i@l 2005
present invention will be described in detail hereinafter with reference to
the draw ngs. <First Enbodi nent> 15 An enbodi nent of this invention wll
be described hereinafter with reference to the drawi ngs. This enbodi nent
w Il be described by taking, for exanple, a transport apparatus for
transporting sem conductor wafers (hereinafter sinply called "wafers W)
20 in a sem conductor wafer nounting apparatus. It is assumed for this

enbodi ment that pRiteaith ¢hievsedang eahbodémant;r avi ol et curable type is
appl i ed beforehand as protective tape to patterned surfaces (front

surfaces) of wafer#i¥V 180 3 alside vieswtsdmying sptetd mﬁhdld\i\ngkwvw ng an 25
entire sem conductor wafer nounting apparatus in one .17 14 JUN 2005

enbodi ment efafédy withvidne weaferthobd seaimebpdustinig pdhes: mounting apparatus 1
I ncl udes a wafer s¥pl ying station 2 for receiving a cassette C storing,

in multiple stagesligaférm Winlan vgewnof agoakgafebicdtage mlithg process, a
waf er transport mechanism 3 having a robot arm4 and a pressing nmechani sm
5, an abi gseeondsenyeodimentpenidrmi ng an al i gni ng operation on
Fig. 21 is a block diagram showing principal portions
of the pressing mechanism and alignment stage in the

second embodiment.

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will
be described in detail hereinafter with reference to the
drawings.

<First Embodiment>

15 An embodiment of this invention will be described
hereinafter with reference to the drawings.

This embodiment will be described by taking, for
example, a transport apparatus for transporting
semiconductor wafers (hereinafter simply called "wafers W")

20 1n a semiconductor wafer mounting apparatus. Itis
assumed for this embodiment that an adhesive tape of the
ultraviolet curable type is applied beforehand as protective
tape to patterned surfaces (front surfaces) of wafers W.

| Fig. 1 is a cutaway perspective view showing an

25 entire semiconductor wafer mounting apparatus in one
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each wafer W an ultraviolet irradiating unit 14 for emtting ultraviolet
radi ation toward the wafer Wplaced on the 10 alignment stage 7, aj¢hughi 705
table 15 for holding the wafer W by suction, a ring frame supplying unit

16 storing ring-shaped franmes (hereinafter sinply called "ring frames f")
in multiple stages, a ring frame transport nmechanism 17 for transferring
each ring frame f to a dicing tape DI, a tape 15 processor 18 for applying
the dicing tape DT to the back surface of each ring franme f, a ring frane
lift mechanism 26 for vertically noving the ring frame f with the dicing

tape DT appimbddifitset of thisiuventiegne preparing unit 27 for preparing a
nmount frane MF with the wafer Wbonded 20 integrally to the ring franme f

havi ng the dicing Tdhe demiepptiuetor Meafiromaeuhtivit appitathiisaire transport
mechani sm 29 for transporting the nount frane MF prepared, a separating

nmechani sm 3@ntbudespanadfergstipplyngt etation Rape rdebiappgicdabsetiee surface
of wafer W a second nount franme 25 transport mechanism 35 for transporting

the nount fr@mtotBagdin hiuliphe MEagesh wakemr Wi éeivive uaml@rgﬁmaeaar ated by
the separating_ nechanism 30, a turntable 36 for turning and transporting
the mound f ek KFindimig provess, o wafer dirhesport dnethanishod ng nount
frames M- in nultiple stages. 5 The wafer supplying station 2 has a
cassette tatlavingadrabotarasdeand 4 gitessinganeeharisndssant e C stori ng,
in multiple stages, wafers Whaving undergone a back grinding
alignment stage 7 for performing an aligning operation on
each wafer W, an ulfraviolet irradiating unit 14 for emitting
ultraviolet radiation toward the wafer W placed on the
10 alignment stage 7, a chuck table 15 for holding the wafer W
by suction, a ring frame supplying unit 16 storing
ring-shaped frames (hereinafter simply called "ring frames
f") in multiple stages, a ring frame transport mechanism 17
for transferring each ring frame f to a dicing tape DT, a tape
15 processor 18 for applying the dicing tape DT to the back
surface of each ring frame f, a ring frame lift mechanism 26
for vertically moving the ring frame f with the dicing tape
DT applied thereto, a mount frame preparing unit 27 for
preparing a mount frame MF with the wafer W bonded
20 integrally to the ring frame f having the dicing tape DT
applied thereto, a first mount frame transport mechanism
29 for transporting the mount frame MF prepared, a
separating mechanism 30 for separating the protective tape

PT applied to the surface of wafer W, a second mount frame

25 transport mechanism 35 for transporting the mount frame

.18.



process, and having the protective tape applied to patterned surfaces
(hereinafter called "front surfaces" as appropriate) 10 thereof.T At Jthi 8005
time, the wafers Ware naintained in horizontal posture with the patterned
surfaces facing up. The wafer transport nechanism3 is turned and
vertically noved by a drive nechani sm not shown. That is, a wafer hol der
of robot arm4 and a pressing plate 6 of 15 pressing nechanism5 to be
descri bed hereinafter are positionally adjusted, and each wafer Wis
transported from the cassette Cto the alignment stage 7. The robot arm4

of wafer trM@With”ﬁfé‘?Tb@ébﬁvei fiope I¥F epmaiedee-tHwmpegaratiig hol der,
0O a

not shown, 20 attached di stal 'end thereof. The robot arm4 is con-

structed torhaehatdiemd@(;ra bareabi®B®ier turaingdmdtrahspoRenes bet ween

the wafers Wstored in nultiple stages in the cassette C. The wafer hol der
has sucti onther asotint fhaht MFeanhd meahe frived collechee 8 BfoF ace t her eof

by vacuum suction. -19 JUN 2005 The pressing nechanism5 of wafer transport
mecha- ni sms3oirimg udesirdnfranmepdviF én maltideasteigasyl ar pressing plate 6
attached to a distal end thereof and substantially corresponding in shape

to the wafer W thd'le wakert suppbyihet statioraBl leas @ onvsetiteetghlessi ng pl ate
6 over the wafer Wplaced on the alignnment stage 7. The shape of pressing
plate 6 is mmd ithis cessette table aecebras the dussatye hapermanain

multiple stages, wafers W having undergone a back grinding

process, and having the protective tape applied to patterned

surfaces (hereinafter called "front surfaces" as appropriate)

10 thereof. At this time, the wafers W are maintained in
horizontal posture with the patterned surfaces facing up.

The wafer transport mechanism 3 is turned and
vertically moved by a drive mechanism not shown. That is,
a wafer holder of robot arm 4 and a pressing plate 6 of

15 pressing mechanism 5 to be described hereinafter are
positionally adjusted, and each wafer W is transported from
the cassette C to the alignment stage 7.

The robot arm 4 of wafer transport mechanism 3
includes a horseshoe-shaped wafer holder, not shown,

20 attached to a distal end thereof. The robot arm 4 is con-
structed to have the wafer holder movable into and out of
spaces between the wafers W stored in multiple stages in
the cassette C.

The wafer holder has suction bores for holding each

25 wafer W at the back surface thereof by vacuum suction.
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ble of correcting a warp of wafer W For exanple, a tip end of 3 [
obj ect may be pressed on a warped portion of 10 wafer W The predsk
6 corresponds to the pressing device of this invention. This press
mechanism 5 is operable when a faulty suction occurs with the wafe
pl aced on a support table 8 of alignment stage 7 to be descri bed
hereinafter. Specifi 15 cally, when, as shown in Fig. 2, the wafer

war ped so

that the wafer Wcannot be held by suction, as shown in

the pressing plate 6 presses the surface of wafer Wto correct the
into a planar stat@hd prébsm%mé@hahﬁgnﬁﬁmfWfbrt@blrﬁ}ﬁ)m%‘éﬂidle

surface of wafer Wby vacuum

0 suction. The alignnent stage 7 has

support tablasé fPincletdam agnaporticonize/ieges dironlanpebesias er
an orientation flat, for exanple, and covering and hol di ng by
the entire Iplake Giattached teahealistal sndsthercohahdgsuBstantially support
table 8 has a plurality of suction bores 9 -20 JUN 23'35 forned therein.
The respect icoerespondingareshapectorthe-wedee Wi thesarci porpimihs r which are
integrated in upstream_positions into one suction pipe It. The int
sucti on 5pi peiRghamvalpleete mevgahpeprossing plate ¥ avdr dheawmafers source 11
arranged in_the state order thereon. The pressure gauge 10 has a co
connect 3 plarad onf the adigament stagestur eThe shapeodf pressing

on

12

10

15

20

25

plate 6 is not limited to circular, but may be any shape capa-
ble of correcting a warp of wafer W. For example, a tip end
of a rod-like object may be pressed on a warped portion of
wafer W. The pressing plate 6 corresponds to the pressing
device of this invention.

This pressing mechanism 5 is operable when a faulty
suction occurs with the wafer W placed on a support table 8
of alignment stage 7 to be described hereinafter. Specifi-
cally, when, as shown in Fig. 2, the wafer W is warped so
that the wafer W cannot be held by suction, as shown in Fig.
3, the pressing plate 6 presses the surface of wafer W to
correct the warp into a planar state. In this state, the sup-
port table 8 holds the back surface of wafer W by vacuum
suction.

The alignment stage 7 has the support table 8 for
performing an aligning operation on the wafer W based on
an orientation flat, for example, and covering and holding by
suction the entire back surface of wafer W. As shown in Fig.

4, this support table 8 has a plurality of suction bores 9

_20.

od-1ike_
netl bl 0%
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sucking the wafer Wwith a predeterm ned reference value. The cpnpayal ofiss
12 is connected to a controller 13. Wien 10 the conparator 12 detects an
abnormal pressure variation, this controller 13 receives a detection
signal fromthe conparator 12, and operates the wafer transport nechani sm
3 and pressing nechanism5. The pressure gauge 10 and conparator 12
constitute the detecting device of this 15 invention. Specifically, when
hol di ng by suction the wafer W placed on the support table 8 and the wafer
Wis free froma warp, the wafer Wadheres tight to the support table 8.

Consequent | Yorifwd phegsune ThéhespeetivstceRMborel ®RHATARY the

action of vacuum source 11. On the other hand, when the wafer Wis warped,

the wafer ‘Ghite with edictioingdtthsypphich takl mtderhited i bpstpeghi on pi pe R
comuni cates with the atnosphere through the suction borés 9, and the

pressure i npdwtmus into ph@esﬁbﬁampipuaﬂ.dem}ﬁaiﬁse% dtaid keictidien the waf er
Wis placed on -21. 1 4 JUN 2005 the support table 8, the pressure gauge 10

neasur es t heipprBsasa presbarsytuge I, e vialveé medpavaicouh? conpares a
pressure neasure- nent obtained fromthe pressure gauge 10 and a reference

5 val ue et eoninced] befrraatged inthektatoortderdhwressure value in tine of
normal operation (i.e. when the wafer Wis nor- nmally sucked by the support
table 8). Wen theTlhepzeseure gauge 10 has a comparator 12
connected thereto for comparing a pressure in time of
sucking the wafer W with a predetermined reference value.
The comparator 12 is connected to a controller 13. When
10 the comparator 12 detects an abnormal pressure variation,
this controller 13 receives a detection signal from the
comparator 12, and operates the wafer transport mechanism
3 and pressing mechanism 5. The pressure gauge 10 and
comparator 12 constitute the detecting device of this
16 invention.

Specifically, when holding by suction the wafer W
placed on the support table 8 and the wafer W is free from a
warp, the wafer W adheres tight to the support table 8.
Consequently, the pressure in the suction pipe R is lowered

20 by the action of vacuum source 11.

On the other hand, when the wafer W is warped, the
wafer W is lifted from the support table 8. Then, the
suction pipe R communicates with the atmosphere through
the suction bores 9, and the pressure in the suction pipe R

25  hardly decreases. That is, when the wafer W is placed on
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measurenent is higher than the reference value (that is, the pressure in
the suction pipe Ris not |lowered sufficiently), 10 the wafer Wist & JUN 2005
determ ned to have a warp and not sucked by the support table 8. The
conparator 12 sends an abnormal detection signal to the controller 13.

When this abnormal detection signal is inputted, the controller 13

operates the wafer transport nechanism 3 and 15 pressing nechanismb5 to
nove the pressing plate 6 over the wafer Was shown in Fig. 2 and |ower it

as shown in Fig. 3. As a result, the wafer Wis pressed to have the warp

corrected, \ﬂh@rﬁﬁ’p‘pbi‘@t%l@@,%esﬁzéﬁgﬂﬂe?eédﬁ\?élﬂlﬁf@ééuré§ﬁhé 8. 20 As

shown in Figs. 1 and 5, the alignnment sta novabl e, transporting the

wafer Was hgbkdshyescthesucthehsipe Rn initial position for supporting and
aligning the wafer W and a position between the chuck table 15 and ring

frame |ift nmechani The2Goaiparard: 12 dhpares $paeesuebaneaduriche tape

processor 18 to be described hereinafter. That is, 22 :3Q ] the alignnent

stage 7 tramspnttobtidieaedefirmWhe plreaswee zawge rdrhed aneferentcai ned in a
pl anar state to the next step. The alignnment stage 7 corresponds to the

t ranspord i nyaldevietermineteheforetemdiintielatiow ¢ota pressutbevalhia avi ol et
irradiating unit 14 is disposed above the alignnent stage 7 in the initial
posi tion. Tha tiné odviatmialiopaditaiohn@.einvheivtheiwafer Wasimdet radi ation
mally sucked by the support table 8). When the pressure
measurement is higher than the reference value (that is, the
pressure in the suction pipe R is not lowered sufficiently),
10 the wafer W is determined to have a warp and not sucked by
the support table 8. The comparator 12 sends an abnormal
detection signal to the controller 13.
When this abnormal detection signal is inputted, the
controller 13 operates the wafer transport mechanism 3 and
15 pressing mechanism 5 to move the pressing plate 6 over the
wafer W as shown in Fig. 2 and lower it as shown in Fig. 3.
As a result, the wafer W is pressed to have the warp
corrected, whereby the wafer W is sucked by the support
table 8.
20 As shown in Figs. 1 and 5, the alignment stage 7 is
movable, transporting the wafer W as held by suction,
between an initial position for supporting and aligning the
wafer W, and a position between the chuck table 15 and ring
frame lift mechanism 26 arranged in multiple stages above

25 the tape processor 18 to be described hereinafter. That is,
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toward the protective tape PT which is an ultraviolet curable tﬁp? 3qne%&ye
tape applied to the surface of wafer W 10 That is, the adhesive st¥engtA
of protective tape PT is reduced by the ultraviolet irradiation. The chuck
table 15 is circular which is approximately the sane shape as the wafer W
to cover and hold by vacuum suction the surface of wafer W and is
vertically novable by 15 a drive nechani sm not shown from a standby
position above the tape processor 18 to a position for applying the wafer
W to aring frame f. The chuck table 15 corresponds to the individual

hol di ng devithe alignimenteangigd TardewpearteftidinsaferWentithna warphat is, as
shown in Fig. 11, the chuck table 15 con- tacts and holds by suction the

waf er Ww t kozreetad asd neairechised mﬁiwﬁa‘hnﬁ@ dtate tp themesttastepy the
support table 8. As shown in Fig. 6, the chuck table 15 is novable 25

downwar d t o Theedighorentistdgedhcopesipondtb tohthe tngnkpartin®3 1 4 JUN 2005
lift mechanism 26 hol ding by suction the ring frame f with the dicing tape

DT, to be dekoricbeanddils alfgremy, ofphis édventidme back surface, and adj acent
the dicing tape DT at the center of ring frame f. 5 At this tinme, the
chuck tabl e 15 andTHiegltravelet irradiedhng ewmtb4ased isgasesy abovel di ng
S e allghment stagb 7 in the iniial position. - The - oo <€
ultraviolet irradiating unit 14 emits ultraviolet radiation
toward the protective tape PT which is an ultraviolet
curable type adhesive tape applied to the surface of wafer W.
10 That is, the adhesive strength of protective tape PT is
reduced by the ultraviolet irradiation. |
The chuck table 15 is circular which is approximately
the same shape as the wafer W to cover and hold by vacuum
suction the surface of wafer W, and is vertically movable by
15 a drive mechanism not shown from a standby position above
the tape processor 18 to a position for applying the wafer W
to a ring frame f. The chuck table 15 corresponds to the
individual holding device and the receiving device of this
invention.
20 That is, as shown in Fig. 11, the chuck table 15 con-
tacts and holds by suction the wafer W with a warp
corrected and maintained in a planar state by the support
table 8.
As shown in Fig. 6, the chuck table 15 is movable

25 downward to a position inside an opening of the ring frame
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construction with a pulley disposed in a bottomposition, and is fitted in
a main body of the apparatus 1. The franme 10 supplying unit is opeh atiitHEs
top through which the ring frames f stored in nmultiple stages inside are
slid upward and fed out. The ring franme transport nechani sm 17 sucks by
vacuum an uppernost one and then a next one of the ring 15 frames f stored
in the ring franme supplying unit 16, and successively transports the ring
frames f to an alignnment stage not shown and to a position for applying
the dicing tape DI. The ring frame transport nmechanism 17 acts also as a

hol di ng mec it smchsheizramt tHoldihhddistiction abe Hhg Pehie f kalthi ng the
ring frames f in the position for applying the dicing tape DI. The tape

processor l1ghendicitestapedpd, verberderibed fsarnhyifter,t dpptied ty tape DT, a
tensi on nechanism 20 for applying tension to the dicing tape DI, an

appl i cator thiet batk2sutfaceapndiathyaceatdile diciraptapd DA abehei ng franes f,
a cutter .24 1 4 JUN 2005 nechanism 24 for cutting the dancing tape DT

appl i ed to tdemteriofjringfesnfe fa separator unit 23 for separating fromthe
ring frames f unwanted tape cut by the cutter mechanism 24, and a tape

col lectob 25 for cdit this tignenthetchiuckpakhlentd andrimg fagnee lifie cutting.
di rect | on_ ofmerhemisan 2éppeiseld by & holding mechanism Bot shown.

The ring frame supplying unit 16 has a wagon-like
construction with a pulley disposed in a bottom position, and
is fitted in a main body of the apparatus 1. The frame

10 supplying unit is open at the top through which the ring
frames f stored in multiple stages inside are slid upward and
fed out.

The ring frame transport mechaniém 17 sucks by
vacuum an uppermost one and then a next one of the ring

15 frames f stored in the ring frame supplying unit 16, and
successively transports the ring frames f to an alignment
stage not shown and to a position for applying the dicing
tape DT. The ring frame transport mechanism 17 acts also
as a holding mechanism, when applying the dicing tape DT,

20 for holding the ring frames f in the position for applying the
dicing tape DT.

The tape processor 18 includes a tape server 19 for
supplying the dicing tape DT, a tension mechanism 20 for
applying tension to the dicing tape DT, an applicator unit 21

25 for applying the dicing tape DT to the ring frames f, a cutter
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tension in the direction of wdth of the tape. That is, where soft, dicing
tape DT is used, a tension acting in a tape 10 feeding direction Aeksulli 3065
| ongi tudi nal creases forned on the surface of dicing tape DT along the
feeding direction. The tension is applied in the direction of width of the
tape in order to avoid such creases and apply the dicing tape DT

uniformy to the ring franes f. 15 As shown in Figs. 1 and 7, the

applicator unit 21 is disposed in a standby position obliquely downward
(leftward and downward in Fig. 1) of the ring frame f held above the

di ci ng tape échiitdsapi@4 fat euttitig tBé dwacaiy 8apeki BA applicd kerthe? whi ch

noves to an application starting position 20 rightward in the tape feeding

di rection shimg frarkeg.f, & separaber sane 23 ﬁ@reephlnﬁthilg@rtf)nﬁﬂhet ransport
mechani sm 17 transports the ring frame f and holds it in the position for

appl yi ng t heidigciragnesfeubWwanted tthpe epe bsethercutdestrmecharfisadidd t he
dicing tape DI. 25 The applicator roller 22 having arrived at the -25 1 4
JI B 2005 appind @ tape siadtectog $odoricodlenting wpwantadtapessemadn- appl y t he
dicing tape DT to the ring frame f and, as shown in Fig. 9, rolls fromthe
appl i cat bon isgaaftergdtl@suttongt onard a standby position while pressing and
constructed to sepde sension mhehamignt BirboldsihertsingHADODThE di cing
constructed to sepdr 8 gatap g
tape DT cut a%yopposite ends in the direction of width, and applies
tension in the direction of width of the tape. That is, where
soft dicing tape DT is used, a tension acting in a tape
10 feeding direction results in longitudinal creases formed on
the surface of dicing tape DT along the feeding direction.
The tension is applied in the direction of width of the tape in
order to avoid such creases and apply the dicing tape DT
uniformly to the ring frames f.
15 As shown in Figs. 1 and 7, the applicator unit 21 is
disposed in a standby position obliquely downward (leftward
and downward in Fig. 1) of the ring frame f held above the
dicing tape DT. The applicator unit 21 has an applicator
roller 22 which moves to an application starting position
20 rightward in the tape feeding direction shown in Fig. 8, at
the same time as the ring frame transport mechanism 17
transports the ring frame f and holds it in the position for
applying the dicing tape DT, and the tape server 19 starts
feeding the dicing tape DT.

25 The applicator roller 22 having arrived at the

.25-



the cutter nechani sm 24 described hereinafter. Specifically, afterqt@eJn% 2005
dicing tape DT is applied to the ring 10 frame f and cut, the tension’®" 493~
mechani sm 20 rel eases the dicing tape DI. Next, as shown in Fig. 10, the
separator wunit 23 noves on the ring frame f toward the tape server 19
(leftward in Fig. 10) to separate unwanted dicing tape DT after the
cutting operation. 15 As shown in Fig. 1, the cutter nmechanism?24 is

di sposed bel ow the dicing tape DT on which the ring frame f 1is placed.
After the dicing tape DT is applied to the ring frame f by the applicator

unit 21, thaprheatiwmetaetingnpasitionl wases upwakd itopicxpeard and the
cutter mechanism 24 20 noves upward. The cutter nmechani sm 24 havi ng noved

upwar d cut s apelydthe ibicingeape B'Drig theringdrhneef #nd, dbshdwea frame 1ift
mechanism 26 is in a standby position above the position for applying the

di ci ng t ape iDTI1g.091 hellsifirgnh theea pplidateontdiartimg position tiwiasdappl i ed to
25 the ring frame f, this ring frane |ift mechanism 26 descends -26 1 4 JUN
2005 and holadstahdbyi pgsitianewhiley pressing andt applyingide dbeing ng frane
transport nechanism 18 whi ch has been holding the ring frane f returns to
an initidl pegie DOhtatdwerimg frame ffrane supplying unit 16. 5 The ring
frame lift nmechanism 26 holding the ring frame f by suction ascends to a
posi tion for joini dd1a Bepaapser umitAR3 tliconstructeddocseraratsdfeoms hol di ng
the vafer Wt?%—:- ring frame f unwanted part of the dicing tape DT cut by

the cutter mechanism 24 described hereinafter.

Specifically, after the dicing tape DT is applied to the ring

10 frame f and cut, the tension mechanism 20 releases the
dicing tape DT. Next, as shown in Fig. 10, the separator
unit 23 moves on the ring frame f toward the tape server 19
(leftward in Fig. 10) to separate unwanted dicing tape DT
after the cutting operation.

15 As shown in Fig. 1, the cutter mechanism 24 is
disposed below the dicing tape DT on which the ring frame
is placed. After the dicing tape DT is applied to the ring
frame f by the applicator unit 21, the tension mechanism 20
releases the dicing tape DT and the cutter mechanism 24

20 moves upward. The cutter mechanism 24 having moved
upward cuts the dicing tape DT along the ring frame f.

The ring frame lift mechanism 26 is in a standby
position above the position for applying the dicing tape DT
to the ring frame f. After the dicing tape DT is applied to

25 the ring frame f, this ring frame lift mechanism 26 descends

_26.



suction al so descends to the position for joining the wafer W The-; n%)uw?d 105
frame preparing unit 27 includes an 10 applicator roller 28. The applicat grﬂ J
roller 28 is arranged to roll while pressing on a non-adhesive surface of
the dicing tape DT applied to the back surface of ring frame f. The
applicator roller 28 is formed of a soft material such as rubber or resin,
for exanple. 15 The first nount frame transport nechani sm 29 holds by
suction the nount franme MF integrating the ring franme f and wafer W and
transfers it to a separating table, not shown, of the separating nechani sm
30. The sepaml hgdsedimringf3amed hyesictiaepardet thig tizfet dheerifigot  shown)
for receiving and noving the wafer W a tape server 31 for supplying

separ at or t dpanis transppat anechamism 38 fwduickphbhyibepmibldéngridié ng t he
separator tape Ts, and a tape collector 34 for collecting separated
separator tapg framed yetatms toen apitinl positiocnabovecthenming 25

separati ng nechani sm 30 except the separating table is -27 arranged on an
entire surfdktame suppyingannalf, not shown, of the main body of the
apparatus 1. The tape server 31 supplies the separator tape Ts drawn from
a stock Poller to ddwartegdvame &ﬁ%w@@h@tmﬁga habding the s@gr at or unit
32 has a se%arator plate 33. This separator_ plate 33 npves_whil e pressing
the surface lbamefdiesuction ascendsakpp pasiteon fer jainumg theswatate of

vaf er W. At this time, the chuck table 15 holding the wafer W by
suction also descends to the position for joining the wafer W.
The mount frame preparing unit 27 includes an

10 applicator roller 28. The applicator roller 28 is arranged to
roll while pressing on a non-adhesive surface of the dicing
tape DT applied to the back surface of ring frame f. The
applicator roller 28 is formed of a soft material such as
rubber or resin, for example.

15 The first mount frame transport mechanism 29 holds
by suction the mount frame MF integrating the ring frame f
and wafer W, and transfers it to a separating table, not
shown, of the separating mechanism 30.

The separating mechanism 30 includes a separating

20 table (not shown) for receiving and moving the wafer W, a
tape server 31 for supplying separator tape Ts, a separator
unit 32 for applying and separating the separator tape Ts,
and a tape collector 34 for collecting separated separator
tape Ts and protective tape PT. The construction of

26 separating mechanism 30 except the separating table is
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W (wafer Wapplied to the nount frame MF by neans of the 10 dici m? tgﬁg\é Q@,
transported by the separating table. At this tinme, the separator pf‘l Bt 33
applies the separator tape Ts to the protective tape PT while pressing on
the non-adhesive surface of separator tape Ts, and separates the

separator tape Ts and protective tape PT together. The 15 separator tape Ts
has a wwdth smaller than the dianmeter of wafer W The second nount frane
transport nechanism 35 holds by suction the nount frane MF di scharged from
the separating mechanism 30, and transfers it to the turntable 20 36. The
turntabl e 3Grirangedonuaneentivepantince ehaarégieahwntll ohot khowunt frame M
and store it in the nount. franme collector 37. That is, when the second
mount f r ame oftthenspain beslyhafithe 3ppprratas .he mount frame MF on the 25
turntable 36, an aligning operation is carried out based on 28 the
orientation flat ofl atapewemrrpddisuppliey throseéparator tape Tsane f. The
turntable 36 is rotatable to change a direction for storing the nount
frame M indusavrdiemia sheckaollen to agivameaverdiheesepanating st or age i s
determ ned, 5 tlhe turntable 36 allows a pusher, not shown, to push out the
mount f rne tep @hereby the nount frame MF is stored in the nount frane
collector 37. The unt franme collector 37 is placed opn a _vertically

movabl e support taBiie FePaFAsAR UNRus2 hiag p separator plate 33.

This separator plate 33 moves while pressing the surface of
protective tape PT applied to the patterned surface of wafer
W (wafer W applied to the mount frame MF by means of the
10 dicing tape DT) transported by the separating table. At
- this time, the separator plate 33 applies the separator tape
Ts to the protective tape PT while pressing on the
non-adhesive surface of separator tape Ts,. and separates the
separator tape Ts and protective tape PT together. The
15 separator tape Ts has a width smaller than the diameter of
wafer W.
The second mount frame transport mechanism 35
. holds by suction the mount frame MF discharged from the
| separating mechanisrﬁ 30, and transfers it to the turntable
20 36.

The turntable 36 is constructed to perform an align-
ment of the mount frame MF and store it in the mount
frame collector 37. That is, when the second mount frame
transport mechanism 35 places the mount frame MF on the

25 turntable 36, an aligning operation is carried out based on
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10 vertical novenent of the support table, the nmount frame M- pus,;_hzd out by
the pusher may be stored in a selected stage of nount frame col lfe t JUHITIS
Next, a cycle of operations of the above apparatus w Il be described with
reference to the cutaway perspective 15 view of Fig. 1, explanatory views
of operations of the various nechanisnms shown in Figs. 2 and 3 and Figs. 11
through 15, and flow chart shown in Fig. 16. <Step S1> Take out and
Transport Wafer The wafer hol der of robot arm4 is inserted into a 20 space
in the cassette C. The wafers Ware taken out, one at a tinme, as held at
the | ower sihfenorientationifiat ofavhfemMérantvpeditioming profilardprniged to t he
alignnent stage 7. <Step S2> Confirm Sucki ng of Wafer The robot arm4

pl aces t he gasee W onlhadwudpdrle 3@5strathdable borhargd smdirdetibnck
surface by suction, At this -29 1 1, i U N 20013 time, the pressure gauge
10 detects doxworvagitheemennidrame W Eana thepmounat feass i on result to

the conparator,k12. The arator 12 conpares this detection result with
the refer- &edlecigruel detWhamaodinscsiamian starageasidetammiedessure 5
value in_ti of nor operation. Wep the result of conparison shows
t hat the5prg§§iﬂ5‘é1'nha 36ua Wﬁﬁi]@@sﬁerh@@tlﬂm‘ﬁ@d toupasbi @t the t he

' aning . opBeaRoirame il oy heachasd sonRs (sArantvill oh SEBRA4R not ch
the mount frame collector 37.
The mount frame collector 37 is placed on a
vertically movable support table not shown. Thus, with
10  vertical movement of the support table, the mount frame
MF pushed out by the pusher may be stored in a selected
stage of mount frame collector 37.
Next, a cycle of operations of the above apparatus
will be described with reference to the cutaway perspective
15 view of Fig. 1, explanatory views of operations of the various
mechanisms shown in Figs. 2 and 3 and Figs. 11 through 15,
and flow chart shown in Fig. 16.
<Step S1> Take out and Transport Wafer
The wafer holder of robot arm 4 is inserted into a
20 space in the cassette C. The wafers W are taken out, one at
a time, as held at the lower surface by suction. Each wafer
W taken out is transported to the alignment stage 7.
<Step S2> Confirm Sucking of Wafer
The robot arm 4 places the wafer W on the support
25 table 8 to be held at the back surface by suction. At this
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10 and the operation proceeds to step S4. Conversely, when the pfessukesqns
measurenent is higher than the reference value (that is, the pressure in
suction pipe Ris not Ilowered sufficiently), the wafer Wis deternmned to
have a warp and not sucked by the support table 8. Then, the operation 15
proceeds to step S3. <Step S3> Pressing Process Wien an abnormal suction is
detected, the controller 13 transmts signals to the wafer transport
mechani sm 3 and pressing nechanism5 for operating each nechanism 20 That
is, the wafer transport nechanism 3 rotates to direct the pressing plate 6

toward the gipRorthd p?%%ﬁr@@htl?g‘é ﬁ!ﬂﬂﬂeté@@s R'RETI08 18Vl ®fGvayer the wafer

Was shown in Fig. 2, by way of alignnent for pressing the surface of

~wafer W Af \WT aridénplitsireitection Ye&elt 6 dheRYhpmeiten 520 3Tescends to
25 lower the pressing plate 6 to press upon the surface of wafer .30 JUN W

as shown i ncbingpadatd¥ 1heoansmrdd this Hegevdbrerdsull wotlende ieferave the

wafer Wheld by suction in a planar state wth the warp corrected.

Further, thenwefealididetelrngitest bedfsedhand he retationato enprégdurs notch. 5
After the warping of wafer Wis corrected by pressurization, the operation

returns 5o stedpeSh timeaof norimahepeoatm.t h§Vheokilng rekulabér W agai n.
<Step S4> U traviolet Treatnent After the alignnment on the alignnent stage
7, the comparison shows that the pressure in the suction pipe R
has lowered sufficiently, the suction of wafer W is
determined to be excellent. At this time, an aligning
operation is performed based on the orientation flat or notch,
10 and the operation proceeds to step S4. Conversely, when
the pressure measurement is higher than the reference
value (that is, the pressure in suction pipe R is not lowered
sufficiently), the wafer W is determined to have a warp and
not sucked by the support table 8. Then, the operation
15 proceeds to step S3.
<Step S3> Pressing Process
When an abnormal suction is detected, the controller
13 transmits signals to the wafer transport mechanism 3
- and pressing mechanism 5 for operating each mechanism.
20 That is, the wafer transport mechanism 3 rotates to direct
the pressing plate 6 toward the support table 8 and extends
the pressing plate 6 over the wafer W as shown in Fig. 2, by
way of alignment for pressing the surface of wafer W. After

the alignment, the wafer transport mechanism 3 descends to

25 lower the pressing plate 6 to press upon the surface of wafer
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10 ultraviolet irradiating unit 14 emts ultraviolet radiation to, }he‘v
surface of wafer W <Step S5> Transport Wafer After the ultraviol dt Jiii 2i0%
treatment, the wafer Wis trans- ported as held by suction by the support
table 8, and along 15 with the alignnent stage 7, to the next nount frane
prepar ing unit 27. That is, the alignnent stage 7 noves to the position
between the chuck table 15 and ring frame lift mechanism 26. <Step S6>
Recei ve Wafer 20 Wth the alignnent stage 7 standing by in the
predeterm ned position, as shown in Fig. 11, the chuck table 15 disposed

above desceysad QYA frhTiBOBL oA HEYSHne LARES HhE GAIVAY i@nd begi n

sucki ng the wafer Wby vaculim en the chuck tab starts vacuum

suction, thg th Bavé ahcewhierOAS held Hrstichbithi PplahBysstdtae wafer W
is -31 1 4 JUN 2005 received by the chuck table 15 in the planar state with

the warp ceyitertled wabp drreeted! Itasther,ehd &@alfrze@ VAsS G lidwedaf er W

returns to the initial position as shown in Fig. . 5 <Step S7> Put Ring

Frame in Pl aesethenrilng ofrientativanflaerdr ABeelaNi sm 17 sucks by vacuum and
t akes out an uppernost one and then a next one of the ring franes f stored

iilni ;Egdrﬁéggt L(raarre Afper yheowarpihglét wefelt W i coresateld bgken out is
pressurization, the operation returns to step S2 for a
confirmation of the sucking of wafer W again.
<Step S4> Ultraviolet Treatment
After the alignment on the alignment stage 7, the
10 ultraviolet irradiating unit 14 emits ultraviolet radiation to
the surface of wafer W,
<Step S5> Transport Wafer
After the ultraviolet treatment, the wafer W is trans-
ported as held by suction by the support table 8, and along
15 with the alignment stage 7, to the next mount frame prepar-
ing unit 27. That is, the alignment stage 7 moves to the
position between the chuck table 15 and ring frame lift
mechanism 26.
<Step S6> Receive Wafer
20 With the alignment stage 7 standing by in the
predetermined position, as shown in Fig. 11, the chuck table
15 disposed above descends to have the bottom of chuck
table 15 contact and begin sucking the wafer W by vacuum.
When the chuck table 15 starts vacuum suction, the support

25 table 8 stops its sucking action. Thus, the wafer W is
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10 alignment stage not shown, and then transported to the positiop, atm\v%
the dicing tape DT, for applying the dicing tape DT. <Step S8> Applly‘-' V2005
Dicing Tape Wth the ring frame f held by the ring frame trans- 15 port
mechani sm 17 and present in the position for applying the dicing tape DT,
the tape server 19 starts feeding the dicing tape DI. At the sane tine,

the applicator roller 22 noves to the application starting position. Upon
arrival of the applicator roller 22 at the 20 applicator starting position,

t he tension nmechanism 20 holds the dicing tape DT at opposite ends in the

direction ofreteiéd bypoHeagiPheRTablas] Binithd peafdbi-etibitenyefh vhdt h of the
tape. Next, the applicator roller 22 ascends, and presses to apply the

di ci ng tape viArparateetedof the ring frame f. 25 After applying the dicing
tape DI to the end of ring frame f, -32 1 4 JUN 2005 the applicator roller

22 rolls toward thd'ls aﬂri:%txymmﬂi stape Tabphataptrdlbastdptheevafr W9, At this

time, the applicator roller 22 rolls while pressing the dicing tape DI (on
the non- adresinraissio thed ribierlgodgiticw sapphywihéndrgi.nk2t ape DT to 5 the

ring frame Wen the applicator roller 22 reaches the term nal end of the
appl yi ngsposi ti on, <Step 87t oPutrdtimen Fsmrde inePéases t he dicing tape DT.
At the sane tine, the cutter nechani sm 24 ascends and cuts the dicing tape
DT al ong the ring flieereihg fahinee transport mechanism 17 sucks by
vacuum and takes out an uppermost one and then a next
one of the ring frames f stored in the ring frame supplying
unit 16. Each ring frame f taken out is aligned on the
10 alignment stage not shown, and then transported to the
position, above the dicing tape DT, for applying the dicing
tape DT.
<Step S8> Apply Dicing Tape
With the ring frame f held by the ring frame trans-
15 port mechanism 17 and present in the position for applying
the dicing tape DT, the tape server 19 starts feeding the
dicing tape DT. At the same time, the applicator roller 22
moves to the application starting position.
Upon arrival of the applicator roller 22 at the
20 applicator starting position, the tension mechanism 20 holds
the dicing tape DT at opposite ends in the direction of width,
and applies tension in the direction of width of the tape.
Next, the applicator roller 22 ascends, and presses to

apply the dicing tape DT to an end of the ring frame {.
25 After applying the dicing tape DT to the end of ring frame f,
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10 the dicing tape DT is cut, the separator unit 23 noves toward the tape
server 19 to separate unwanted dicing tape DT. Next, the tape sery rjb% anm
operates to draw out the dicing tape DT, and the cut, unwanted part gﬂ@
tape is 15 sent off to the tape collector 25. At this time, the applicator
roller 22 noves to the application starting position to apply the dicing
tape DT to a next ring frane f. <Step S9> Prepare Munt Frane The ring
frame f with the dicing tape DT applied 20 thereto noves upward with the
frame portion held by suction by the ring frame lift mechanism 26. At this

tine, the ¢heckppiilatorTrdlsw 28essidaddsw didithesstaitthy poditioabl e 15 and

ring frame lift nmechanism 26 both nove to the position for applying the

wafer W Spegljbicealt! the éspelseyvermn195 FAYthiStifles thet appliefateruck table 15
hol ding the wafer Wby -33 1 4 J L N1 2005 suction fits into the opening

forned cent raller BR #dlts whge pressing the dichapitape?BT fntihies ti me, the
wafer WIlies adjacent the adhesive surface of dicing tape DI. The
respective menhadlsesivessanfh@stheveod, dordapely the aticpng detper BHéo
positions are held by the holding nmecha- nismnot shown. Next, as shown in
Fig. 14,5t héheppirig frame f.ol Whetsthe\agsplicatdie rpHert22 rebehest the i ng
application of the dicing tape DT and, as shown in Fig. 15, rolls while
pressing oterminalneadrefsthe applying pésdiannthe dpasiinappl i ed to t he
mechanism 20 releases the dicing tape DT.
At the same time, the cutter mechanism 24 ascends
and cuts the dicing tape DT along the ring frame f. After
10 the dicing tape DT is cut, the separator unit 23 moves
toward the tape server 19 to separate unwanted dicing tape
DT.
Next, the tape server 19 operates to draw out the
dicing tape DT, and the cut, unwanted part of the tape is
15 sent off to the tape collector 25. At this time, the applicator
roller 22 moves to the application starting position to apply
the dicing tape DT to a next ring frame f.
<Step S9> Prepare Mount Frame
The ring frame f with the dicing tape DT applied
20 thereto moves upward with the frame portion held by
suction by the ring frame lift mechanism 26. At this time,
 the chuck table 15 also descends. That is, the chuck table
15 and ring frame lift mechanism 26 both move to the
position for applying the wafer W. Specifically, as shown in

25 Fig. 13, the bottom of chuck table 15 holding the wafer W by
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10 bottomof ring frame f, to apply the dicing tape DT to the maffﬁ ﬁ@ﬁ?ﬁ‘f
a result, a nount frane MF is prepared which integrates the ring fraang’ 605
and wafer W When the nount frame M- has been prepared, the chuck table 15
and ring franme lift mechanism 26 nove 15 upward. At this tinme, the support
tabl e not shown noves wunder the nmount frame MF, and the nount frame MF is

pl aced on this support table. The nount frane MF placed 1is held by suction
by the first nmount franme transport mecha- nism 29 and transferred to the
separating table not shown. 20 <Step S10> Separate Protective Tape The

separ ati ng salttondfitshirto the opeming f@ﬁmd\zfcehﬁraollyqﬁﬂth!@\ﬁ%t oward a

position under the separator unit 32. Wien the nount frane reaches the

posi ti on undeamé bt yapehaimsmide. 3At thie tdepar gherwafat BV Igepresses and
25 applies the separator tape Ts fed fromthe tape server 31 to -34 J U NN

2005 the pradjacent tepadbeovetdierfacefaftdichovedpe DT. The separator plate
33, while applying the separator tape Ts, separates the applied separator

tape Ts al ong w t hTiHeereppectve medlepeistisfIoanth6shavang afrivatler W 5
The nount frame M- having undergone the process of separating the
protecti¥e wdperedetermoned pysitiens sepahald by the holdinghe dby
RSN TGS G S e
roller 28 moves to the position for starting application of the
dicing tape DT and, as shown in Fig. 15, rolls while pressing
on the non-adhesive surface of dicing tape DT applied to the
10 bottom of ring frame f, to apply the dicing tape DT to the
wafer W. As a result, a mount frame MF is prepared which
integrates the ring frame f and wafer W.
When the mount frame MF has been prepared, the
chuck table 15 and ring frame lift mechanism 26 move
15 upward. At this time, the support table not shown moves
under the mount frame MF, and the mount frame MF is
placed on this support table. The mount frame MF placed
is held by suction by the first mount frame transport mecha-
nism 29 and transferred to the separating table not shown.
20 <Step S10> Separate Protective Tape
The separating table on which the mount frame MF
1s placed moves toward a position under the separator unit
32. When the mount frame MF reaches the position under

the separator unit 32, the separator plate 33 presses and

25 applies the separator tape Ts fed from the tape server 31 to
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10 The nmount frame M discharged fromthe separating nechanism30 s )
transferred to the turntable 36 by the second nmount frame transpofit JUN 2008
mechani sm 35. The nount frame M- transferred is aligned by neans of the
orientation flat or notch, together with an adjustnment of its direction of
15 storage. When an alignnment is done and a direction for storage is
determ ned, the nount frame MF is pushed out by the pusher to be stored in
the nount franme collector 37. As descri bed above, by correcting a warp of
wafer W by operating the pressing plate 6, the wafer Wmay reliably 20 be

hel d by the thﬁoﬁﬂotediﬁbéa:a&)d)?lé oel t1e8 sulifaceaifewafér 3Vt r dfthported as hel d

by suction by the support table 8 and along with the alignnment stage 7,

and the surfsepamreitoraplerte 8] wlpilac@%plyi thedepairidtorhteysaidly, on surface
of chuck table 15. In this state, the cf?uggk tablpégl 15 suckr?lt he wafer 25 W

by vacuum aepaiatesutpeapplidd scpatatpy tdpe Techloge vdihatheéon. Thus, the
wafer Wis transported in a planar state wth the warp corrected to a next
step. As a mamteciiventaped?Erfrom the ausfred efl wafdraWy and free of
di spl acement. <Second Enbodi ment> 5 This enbodi nent is the sane as the
preceding first efhwinmenntdrampe Mibhatingpuaskinggne the proukspr essi ng
mechanism5 can hold by suction and transport each wafer Wto the
al i gnnent stfgeparating the gratectiventape £ Brie moswed] by thientify i ke parts
which will not particularly be 10 described.
separating table to the standby position of the second mount
frame transport mechanism 35.
<Step S11> Transport and Collect Mount Frame
10 The mount frame MF discharged from the separating
mechanism 30 is transferred to the turntable 36 by the
second mount frame transport mechanism 35. The mount
frame MF transferred is aligned by means of the orientation
flat or notch, together with an adjustment of its direction of
15 storage. When an alignment is done and a direction for
storage is determined, the mount frame MF is pushed out by
the pusher to be stored in the mount frame collector 37.
As described above, by correcting a warp of wafer W
by operating the pressing plate 6, the wafer W may reliably
20 be held by the support table 8 by suction. The wafer W is
transported as held by suction by the support table 8, and
along with the alignment stage 7, and the surface of wafer
W is placed in contact with the suction surface of chuck
table 15. In this state, the chuck table 15 sucks the wafer

25 W by vacuum, and the support table 8 stops its sucking
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As shown in Fig. 17, a wafer holder 50 is horse- shoe-shaped, and incl udes
two branched distal portions hav- ing suction bores 51 for hol di fgibyiij 2005
suction a wafer Wat the back surface adjacent edges thereof. 15 The wafer
hol der 50 is not limted to the horseshoe shape, but may be ring-shaped or
may be a flat plate substantially corresponding in shape to the wafer W
for exanple. Wiere the robot arm4 does not take the wafer W out of the
cassette C for transportation, the wafer holder 50 20 need not have the
suction bores 51 for holding the wafer W by suction. As does the robot arm

4, the pressidtioniecBhusthe Wafer W B s&isored tn & phshEehed to be

vertically novable and rotatable as well as novable into and out of a

space 25 betwidnthefwaspWatrectddito auiéxpkeep! ades al reddile, ¢hesette -36 1 4
JUN 2005 C. The pressing plate 6 is capable of holding a wafer W by

suction. As wafen WnsRransihricdergliably nondfece of displacemersy, for
covering the wafer W Its surface for contacting 5 the wafer Whas an

annul ar groove 6a KdedmidiEmhoelinpbat=al regions of wafer Wby suction,
and a suction bore 6b for holding a central portion of wafer Why suction.
As shownb in Fig. ZThistémbodimhantdsdhesamand thepreceding fibstare in
communi cation with the vacuum source 11 through a 10 suction path r2 inside
t he ar m and eanbodimenpiegeept.that the pressing plate 6 of pressing
mechanism 5 can hold by suction and transport each wafer
W to the alignment stage 7. Like reference numerals are
used to identify like parts which will not particularly be
10 described.
As shown in Fig. 17, a wafer holder 50 is horse-
shoe-shaped, and includes two branched distal portions hav-
ing suction bores 51 for holding by suction a wafer W at the
back surface adjacent edges thereof.
15 The wafer holder 50 is not limited to the horseshoe
shape, but may be ring-shaped or may be a flat plate
substantially corresponding in shape to the wafer W, for
example. Where the robot arm 4 does not take the wafer W
out of the cassette C for transportation, the wafer holder 50
20 need not have the suction bores 51 for holding the wafer W
by suction.
As does the robot arm 4, the pressing mechanism 5
has the pressing plate 6 constructed to be vertically movable

and rotatable as well as movable into and out of a space

25 between wafers W stored in multiple stages in the cassette
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The suction holding by the pressing plate 6 is not |limted to th:]s f ‘\mﬂr‘
but may be any formonly if capable of reliably holding the wafe [th{)* 2005
suction. For exanple, a plurality of suction bores may be arranged
equidistantly 15 along the edge of pressing plate 6, or a plurality of
suction bores may be arranged radially. The annular groove 6a and suction
bore 6b correspond to the suction device of this invention. The alignnent
stage 7 has the support table 8 for 20 perform ng an aligning operation on
the wafer Wbased on an orientation flat, for exanple, and covering and
hol di ng by (Ruction the entire back surface of wafer W Specifically, as
shown in Fig. 20, the support table 8 has a plurality of suc- tion bores
arranged equi di st aiheypaéssing péateGeinéapabpeof R diag ® wafer Wol di ng
peripheral portions of wafer Wby .37 1, JUN 2005 suction. As shown in
Fig. 21, thbyregpton.veAsuchowm borléy. d & orhwepressigiplate®is on paths r
which are integrated in wupstream positions into one suction pipe RL. The 5
i ntegrated siiular forpeowrimgsthe pyafesn Ve, gdigsutface foxl contactang t he
vacuum source 11 arranged in the state order thereon. The pressure gauge
10 has & cotheraader aeraie @anoul e groovedia dormfrlidan gaperigdwnad in tinme
of 10 sucking the wafer Wwith a predeterm ned reference val ue.
regions of wafer W by suction, and a suction bore 6b for
holding a central portion of wafer W by suction. As shown
in Fig. 21, the annular groove 6a and suction bore 6b are in
communication with the vacuum scurce 11 through a
10 suction path r2 inside the arm and a suction pipe R2.
The suction holding by the pressing plate 6 is not
Iimited to this form, but may be any form only if capable of
reliably holding the wafer W by suction. For example, a
plurality of suction bores may be arranged equidistantly
15 along the edge of pressing plate 6, or a plurality of suction
bores may be arranged radially. The annular groove 6a
and suction bore 6b correspond to the suction device of this
Invention.
The alignment stage 7 has the support table 8 for
20 performing an aligning operation on the wafer W based on
an orientation flat, for example, and covering and holding by
suction the entire back surface of wafer W. Specifically, as
shown in Fig. 20, the support table 8 has a plurality of suc-
tion bores arranged equidistantly along the edge of support

25 - table 8 for holding peripheral portions of wafer W by
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The conparator 12 is connected to a controller 13. In response tg pr

vari ati ons
timng of
RI and R2.

€

obtained fromthe conparator 12, the controller 13 adjust
openi ng and cl osing the valves V nounted on the suction 15 pipes

The pressure gauge 10 and conparator 12 constitute the

detecting device of this invention. The conmparator 12 shown in Fig. 21
pres- sure neasurenent obtained fromthe pressure gauge 10 and
a reference val ue determ ned beforehand in relation to a 20 pressure val ue
normal operation (i.e. when the wafer Wis normally sucked by
sadtienB) . When the pressure neasurenent is higher than the

conpares a

in time of
t he support
ref erence

value (that is, the pressure in the suction pipe RL is not

598

| oner ed suf fi ci ent A8 shoken wafErg \2b) thed-dspechivesastiorg bdrepl®te 6 is
not being fully sucked by the support -38 1 1 AN 2'105 table 8.
Conver sel y, caemuhecgtesdthesuetaonr paths ri whioheare ihteetdated eher ence
is, the pressure in suction pipe Ris |lowered), the conparator
12 sends t o upstresmnrpdsidrons idta onw suctuat pepeddlsi dghhé i ndicating that
the wafer Wis sucked fully (normally). Wen this normal detection signal

i s i nput § ed Inseghated ematoonqripesRdhbas 4 preisgurgigauge Ml avalveount ed on
the suction_pipe R2 is closed to releases the suction holding of 10 wafer
W Thus, th& @andihenvacuuge spuree téainanged in the state order

det er m ned

val ue (that

10

15

20

25

thereon.

The pressure gauge 10 has a comparator 12
connected thereto for comparing a pressure in time of
sucking the wafer W with a predetermined reference value.
The comparator 12 is connected to a controller 13. In
response to pressure variations obtained from the
comparator 12, the controller 13 adjusts the timing of
opening and closing the valves V mounted on the suction
pipes R1 and R2. The pressure gauge 10 and comparator
12 constitute the detecting device of this invention.

The comparator 12 shown in Fig. 21 compares a pres-
sure measurement obtained from the pressure gauge 10 and
a reference value determined beforehand in relation to a
pressure value in time of normal operation (i.e. when the
wafer W is normally sucked by the support table 8). When
the pressure measurement is higher than the reference
value (that is, the pressure in the suction pipe R1 is not
lowered sufficiently), the wafer W placed by the pressing
plate 6 is determined not being fully sucked by the support
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wafer Win a planar state with the warp corrected fromthe pressl g jplhages
6. The pressure gauge 10 and conparator unit 12 constitute the detecting
device of this invention. 15 Next, a cycle of operations of the apparatus
in this enbodinent will be described with reference to Figs. 1, 19 and
21. In this enbodi nent, the operation of placing and aligning the wafer W
on the alignnent stage 7 and subse- quent operations are the sane as in the
first enmbodinment, 20 and will not particularly be described. The wafer

hol der 50 of robot arm4 is inserted into a space in the cassette C. A
wafer Wis Habde®. suction from below. Next, the pressing plate 6 of
pressing nmechanism5 is 25 inserted into a space in the cassette C, that
i's a space above - €pnverseliewhéhethe presbareahensioeteensds 1dmeepr essi ng
plate 6 descends toward wafer Wand, as shown in Fig. 19, holds the wafer
W by suct i othsam thepreferengeivalue (tlabbie. thihpresharpriessuatiom ate 6 hol ds
the wafer Why suc- 5 tion, the wafer holder 50 stops its sucking action.
The pressi mipel Biis Bweres),ithe vampavator 18 sends daster controller| e
holding it by suction, and transports it _to the _alignnent stage 7. At this
time, the wdfen norowl deteahien signal pudicating thatitdie mpfeot Waisext waf er
W 10 Wil e being, pressed by the pressing plate 6, the wafer Wis placed
on the supp@r‘-tck(%d)l%ﬂug &Oléﬂniaélment st age

When this normal detection signal is inputted to the
controller 13 shown in Fig. 21, the valve V mounted on the
suction pipe R2 is closed to releases the suction holding of

10  wafer W. Thus, the alignment stage 7 can receive the
wafer W in a planar state with the warp corrected from the
pressing plate 6.

The pressure gauge 10 and comparator unit 12
constitute the detecting device of this invention.

15 Next, a cycle of operations of the apparatus in this
embodiment will be described with reference to Figs. 1, 19
and 21. In this embodiment, the operation of placing and
aligning the wafer W on the alignment stage 7 and subse-
quent operations are the same as in the first embodiment,

20 and will not particularly be described.

The wafer holder 50 of robot arm 4 is inserted into a
space in the cassette C. A wafer W is held by suction from
below.

Next, the pressing plate 6 of pressing mechanism 5 is

25 1inserted into a space in the cassette C, that is a space above
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7. The support table 8 begins to suck the wafer W At this tinE”aiiﬁﬁﬁkiam
| evel of wafer Wis successively detected by the pressure gauge 10% g @
result of detection is inputted 15 to the conparator 12. The conparator 12
conpares the detection result wth the reference val ue determ ned
beforehand in relation to a pressure value in tinme of normal operation.
When the result of conparison shows that the pressure in the suction 20
pipe R has | owered sufficiently, the suction of wafer Wis determned to
be excellent and a normal detection signal is sent to the controller 13.

Upon recei ptthef wiafer ié helld dey ¢hei wafsr dridert3®  Gné poklksing3 cl oses the
val ve V nounted on the pipe R2 and 25 cancels the suction holding of the
waf er Wby tHateréedescgndsOtanavtionddep/Wt and, ashehpwassnddignlkde 6 noves
to the cassette Cto fetch a next wafer W or returns to the standby

posi tion. Tholdsi grenafest Wby7 sactyns whidevefessinghiel fiomy alsorat.i on, based
on the orientation_flat or notch. After the 5 alignnment, the ultraviolet
irradi ating unit 1¥Vheit thelpressing plater@diddsahe wafee Wibiasacof waf er
W After the ultraviolet treatnent, the wafer Wis trans-nﬁorted as hel d by

suction by thenstbpovafenbadder Hhetapsrgs swickinghactibingnmbhe stage 7, to
but the. wai GreRsRS At & takes the water WV out of the cassette G > o< 9
while holding it by suction, and transports it to the
alignment stage 7. At this time, the wafer holder 50 moves
to a position for taking out a next wafer W.
10 While being pressed by the pressing plate 6, the
wafer W is placed on the support table 8 of alignment stage
7. The support table 8 begins to suck the wafer W. At this
time, a suction level of wafer W is successively detected by
the pressure gauge 10, and a result of detection is inputted
15 to the comparator 12.
The comparator 12 compares the detection result
with the reference value determined beforehand in relation
to a pressure value in time of normal operation. When the
result of comparison shows that the pressure in the suction
20 pipe R has lowered sufficiently, the suction of wafer W is
determined to be excellent and a normal detection signal is
sent to the controller 13.
Upon receipt of the normal detection signal, the

controller 13 closes the valve V mounted on the pipe R2 and

25 cancels the suction holding of the wafer W by the pressing
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cassette C and transporting the wafer Wwith a warp pressed and icér rigat g5
by the pressing plate 6, falling of the wafer Wdue to faulty suction is
avoi ded during transport to 15 the alignnment stage 7. The support table 8
can receive the wafer Was main- tained in a planar state by the pressing
plate 6. Specifically, the pressing plate 6, while holding by suction and
pressing the wafer W places the wafer Won the 20 support table 8. The
support table 8 holds by suction the wafer Win the planar state with the
warp corrected. The pressing plate 6 releases the wafer Wat a point of

time when latsppoTthd prbssing Wlhye @ oioves td thl dassdstenaiy W by
suction. Thus, the support table 8 can reliably hold the 25 wafer W and

the alignnefigtch agaektavader N, perfatiutiklid theldfd B Ridigivrent

accurately. The wafer Wis placed on the support table 8 while the
pressing plate 6 hijllisalipnmeritasengd Maliems\Winy veafidy Wi hdldobyabove.

Subsequently, the pressing plate 6 ascends to 5 return or nove to the

st andby posisticiion) basedt dwertdfeoorientatécnsdat yrivotidsi gAftée thect i on bores
in the support table 8 by takirzﬁ a retraction space for the wafer hol der

50 into 5acadighnesnt,thdalteseiodet arcahianneonnit 3dpamdtssilob@vio-t he
wafer Wis placed on the support table 8 while the wafer 10 hol der 50
remai ns hol detgadiaticowse the surfaced of veafeaf . That is, the support table
8 and alignment st ?&%elz tlr;%yui)teraviolet treatment, the wafer W is trans-
ported as held by suction by the support table 8, and along
with the alignment stage 7, to the next mount frame prepar-
10 ing unit 27.
As described above, by taking out the wafer W in the
cassette C and transporting the wafer W with a warp
pressed and corrected by the pressing plate 6, falling of the
wafer W due to faulty suction is avoided during transport to
15 the alignment stage 7.
The support table 8 can receive the wafer W as main-
tained in a planar state by the pressing plate 6.
Specifically, the pressing plate 6, while holding by suction
and pressing the wafer W, places the wafer W on the
20 support table 8. The support table 8 holds by suction the
wafer W in the planar state with the warp corrected. The
pressing plate 6 releases the wafer W at a point of time
when the support table 8 fully (normally) holds the wafer W
by suction. Thus, the support table 8 can reliably hold the

25 wafer W, and the alignment stage 7 also can perform
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varied in design for hol di ng the wafer Wby suction. This invention is not
limted to the foregoing enbodi- nments, but may be nodified as fdl Lodsh Al

(1) The first enbodi nent has been described as
correct a warp of wafer W

wafer to apply pressure thereto in a noncontact node. That is, a
noncont act pressure application is desirable where no 20 protective tape is

applied to the surface of wafer W (2) The first and second enbodi nents
described in which an ultraviolet curable adhesive tape is

as protectiwdigapent\decarately.ul travi ol et curable
used, the ultraviolet curing unit nmay be 25 omtted. -42 14 JUN 2005

have been

using a pressing plate to
Instead, air or the like may be sprayed to the

used

adhesi ve tape is not

(3)

In the first and sd@iuneaidroW ieplacethen thensuppoattable @ wdiideged from

t he separating nechanism30 is

coll ected by the nmount frame coll ector 37

i mmedi at el y thiet pressiorg plate® holds shposutfare efhd aferddt byrsudtienf ol | owi ng
step 5 may be additionally executed before the collection. After

recogni zi ng faomm

advoarer. ur Buthsesprantlyn thisepregsing phaten6tascemdstow a | abel

of a manufacturing control nunber in the formof_a bar code may be printed
out and 5appeituantor phevediocthe\stamdby) positiba. f i Hsits tiereferend
enbodi nents, the press-

10

15

20

25

unnecessary to design the suction bores in the support table
8 by taking a retraction space for the wafer holder 50 into
account as in the case of a conventional apparatus where the
wafer W is placed on the support table 8 while the wafer
holder 50 remains holding the lower surface of the wafer.
That is, the support table 8 and alignment stage 7 may be
varied in design for holding the wafer W by suction.

This invention is not limited to the foregoing embodi-
ments, but may be modified as follows:

(1) The first embodiment has been described as
using a pressing plate to correct a warp of wafer W.

Instead, air or the like may be sprayed to the wafer to apply
pressure thereto in a noncontact mode. That is, a
noncontact pressure application is desirable where no
protective tape is applied to the surface of wafer W.

(2) The first and second embodiments have been
described in which an ultraviolet curable adhesive tape is
used as protective tape. Where such ultraviolet curable
adhesive tape is not used, the ultraviolet curing unit may be

omitted.
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i ng mechanismb5 is constructed as an integral part of the wafer transport,,.
mechani sm 3. This construction is not |imtative. The pressing medhant §h &
may be provided separately or nay be integrated with the alignnment stage.
15 (5) In the first and second enbodi nents descri bed above, the pattern on
the wafer is kept facing up when transported by the pressing plate.

| nstead, the back surface of the wafer may be kept facing up. (6) In the
second enbodi nent, the wafer Wis trans- 20 ported fromthe cassette Cto
the alignnment stage 7 by the pressing plate alone. Instead, the wafer

hol der 50 of robot (3par fmithaditdteandessiored pimbedénimits, thrspestint he waf er
W as sandw ched t herebetween. (7) In the second enbodi nent, the wafer Wis
taken 25 ofiranie (¢ dasdedrgedfeom thensypataingontcvhahisgnrB0tisst age - 43
7 by the pressing plate 6. Instead of using the cassette C, the pressing
pl ate 6 may collestetyby tiesprount feamed eoldctonti? emmedsatelyaafterol di ng it
by suction, froman apparatus_ of the preceding step. 5 The pressing plate
6 may recei ¢erzadtion df s posttion andediwaicérony t Ienfallowihg skewassette C
by the wafer holder 50, and transport the wafer Wto the alignnment stage
7. \Wher edt hanaytbe addidionallyi executeddudore theacollpetiosed agai nst bendi ng,
the wafer Wmay be pressed and , 10 hel d by suction by the pressing plate 6
al one without usi ndftengesagvizing aemamguiacturer's serial number

printed on the wafer W, a label of a manufacturing control
number in the form of a bar code may be printed out and
applied to the wafer W.

10 (4) In the first and second embodiments, the press-
ing mechanism 5 is constructed as an integral part of the
wafer transport mechanism 3. This construction is not
limitative. The pressing mechanism 5 may be provided
separately or may be integrated with the alignment stage.

15 (6) In the first and second embodiments described
above, the pattern on the wafer is kept facing up when
transported by the pressing plate. Instead, the back
surface of the wafer may be kept facing up.

(6) In the second embodiment, the wafer W is trans-

20 ported from the cassette C to the alignment stage 7 by the
pressing plate alone. Instead, the wafer holder 50 of robot
arm 4 and the pressing plate 6 may transport the wafer W
as sandwiched therebetween.

(7) Inthe second embodiment, the wafer W is taken

25 out of the cassette C and transported to the alignment stage

.43-
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(8) In the second enbodi nent, when the pressing plate 6 holds the wafer W
in the cassette C by suction, a pressure gauge or the |like may bel useHii 55
in the case of 15 alignnent stage 7, to determ ne whether the wafer Wis
held normally by the pressing plate 6. This invention nay be enbodied in

ot her specific fornms without departing fromthe spirit or essential

attrib- utes thereof and, accordingly, reference should be made to 20 the
appended cl ainms, rather than to the foregoing specifica- tion, as :

i ndi cating the scope of the invention. -44 14 JUN 2005 Wat is clained is:

1. A seni cotbytidie pakssing giswerd. mihboead wf wsiansphetdampettedd conduct or

wafer after a protective tape is applied thereto and a thinning process is
per for med, dhiedpressiody platentr mayglirectyppemdpertstlep wWafersWporting, with
a hol ding device, said sem conductor wafer in a planar state with a warp
t her eof cor mehiledpbgssing asxl hgldavg ab by sastiog, f20th savappahatier waf er
pl aced on sai d _hol ding device while said sem conductor wafer and said
pressi ng de\ﬂfdéléap@emdllsgrstepe-to-surf_ace contact with each other; and 10
a transporting steﬁ‘for transporting to each processi rlﬁ stage said
seni conddict or waf ed'he prpesing plate e mpapmeceivatamdihidldt by sasotponor r ect ed
" in said supporting step. 2. A sem conductor wafer transport nethod as
defined in ¢b& W ?Tf“fthkenc@u‘pqusiﬂmcafﬂs%ﬂteg@ibmtl’mtwmfeﬁrhdldeqhi ng said
sem conduct Qr vvafér with the warp corrected in_said supporting step. 3. A
seni conduct &0, vandrtranapmdr theayater W todtheadigmment stage Wherein, in
said aligning step the sem cond Qr fer is aligned by an aligner, with
the warp correct ed V¥hexeghe syater Whas held mothe cassedteigsdevi ce.

pressed against bending, the wafer W may be pressed and
10 held by suction by the pressing plate 6 alone without using
the wafer holder 50.

(8) In the second embodiment, when the pressing
plate 6 holds the wafer W in the cassette C by suction, a
pressure gauge or the like may be used, as in the case of

15 alignment stage 7, to determine whether the wafer W is held
normally by the pressing plate 6.

This invention may be embodied in other specific
forms without departing from the spirit or essential attrib-
utes thereof and, accordingly, reference should be made to -

20 the appended claims, rather than to the foregoing specifica-

tion, as indicating the scope of the invention.
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4. A sem conductor wafer transport method as defined in claim3, wherein,
in said aligning step, the semiconductor wafer is aligned by the faki giBrz003
with the warp corrected by the pressure inparted by the pressing device,
and the pressing device rel eases the sem conductor wafer when the aligner

25 hol ds the sem conductor wafer by suction. 5. A sem conductor wafer
transport nmethod as defined in claim2, wherein the sem conductor wafer,
while being maintained in the planar state with the warp corrected in said
SUppPOr {ilGis SfafRed ishas a surface thereof irradiated with ultraviol et

radi ation. 30 6. A sem conductor wafer transport nethod as defined in claim
1, further conprising a receiving step for causing an individual holding
devi cel.t & ssontaductohwatseminspertmethod fovdfapsportingwsporitadudtor wafedaftephanar

st at e, prafdtiveagd ¥iapgliddiBerse 'ﬁh@@ﬂﬂh&ﬁh@?m‘é@s@%pe‘i@hﬂe@%&i& Hethdaol di ng devi ce by
SUC§IO&ﬁm§E-7. A sem conductor wafer transport nethod as defined in claim

4, ‘wherein te sem conductor wafer maintained in the planar state is

t r anspor t ect BPPoRHVE sigP forsuppariings pvith ajwldingdeyige, srxbsergeonduelanvalshingct or

waf er plasen s withe tvagothersolttetrected by B pedssihgnidvicelpressing said eemicbsductpr avagirep of
pressi ﬂgced"éﬂntsﬁid%oﬁfiﬁgéévﬁ&_vﬂﬁlé'sﬁi@bseﬁlfb%n@tﬁ:%r%&%ﬁﬁ Qfid §ﬁ%@&h& RYind robot

arm and.sucking, receivjing,a transporting the sem conductor wafer in a
var -C%??%%ﬁ@%”@?%?&&“ﬁ“&he%mggﬁﬁc ductor wafer transport method as
detl ned i n atraisperdng gk fasitranspodingdmieacdrmoessong stogefseid seminosdestarevhfry t he

sai d raippbrtarimthéplameﬂateaﬁiﬂb&ﬁem? SirReRl ﬁlgsaﬁiﬁm;xﬁ@ﬁtinégtepA sem conduct or
waf er transport nethod as defined in claimS8, erein the sem conduct or

wafer is received by the pressing device fromthe robot arm hol ding the
sem conductor wafer in a 10 cassette storing said sem conductor wafers in
mul tiple stages. 11. A sem conductor wafer transport nethod as defined in

cl g mi, ANBRIRhMERH Whil RRASRP hétAe & ffined § EARCUEGShel Sorh RN dligiak d
sen co . sandw ,c far holg}n tthe
i §$%

dugct or. waf er d ed bet a _robot arm
e conduit sret S SRARARE R VI heuiep sposPl Rl SO uEPonduct or
wafer. 15
3. A semiconductor wafer transport method as defined in claim 2, wherein, in said aligning step,
the semiconductor wafer is aligned by an aligner, with the warp corrected by a pressure imparted

20 by a pressing device.

4. A semiconductor wafer transport method as defined in claim 3, wherein, in said aligning step,

the semiconductor wafer is aligned by the aligner, with the warp corrected by the pressure imparted

by the pressing device, and the pressing device releases the semiconductor wafer when the aligner
25  holds the semiconductor wafer by suction.

5. A semiconductor wafer transport method as defined in claim 2, wherein the semiconductor
wafer, while being maintained in the planar state with the warp corrected in said supporting step,
has a surface thereof irradiated with ultraviolet radiation.

30
6. A semiconductor wafer transport method as defined in claim 1, further comprising a receiving
step for causing an individual holding device to contact the semiconductor wafer transported in said
planar state, and receiving the semiconductor wafer held by said holding device by suction.

35 7. A semiconductor wafer transport method as defined in claim 4, wherein the semiconductor
wafer maintained in the planar state is transported by moving the aligner.
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12. A seniconductor wafer transport nethod as defined in claim1,1 qagjﬁa?qm
said transporting step is executed to transport the sem conductor te

hel d by suction with the warp corrected by pressing the sem conductor

- wafer with a pressing device. 20 13. A sem conductor wafer transport nethod
as defined in claim12, wherein said sem conductor wafer is transported
bet ween different processes as held by suction by the pressing device. 14.
A sem conduct or wafer transport nethod as defined in claim1l, wherein said

transpgr i fehidh8ftord WafSEmYbEPmbBod 2 Gheidl th SEH £ M’ré?t:&ﬁll? a “Dﬁr ?pl}’(gﬁUCt ion

as pressed at east at peri eraI rtions cent

ther coPleSHag Vﬂ@&ﬁ%&%&ﬁ%? SesmipondheiE ey f‘i%?}’m oLt PG ol ai m 1,
wher ei Fecsixing asé tpewadingtter semigoindpctprwalar lpﬂdtf@'g-tcﬂl&r@tttdaqﬁ@e appl ied to a
surface thereof beforehand. 30 16. A sem conductor wafer transport

apparapug Ja&ﬁaa%&ﬁd?&%&f&ﬂ 1%%8(? Qéjc'ﬁ%ﬁlga 1nV\c'§%iE'{] vﬂu%fe% %1%@3 hic ?ﬁd‘ﬁ%tor

conpri Si £ g ion said
sem cod PS‘I‘SPRH‘F IPYt Sszﬁ ?@“Hé%eé‘@d#)éi hemrégsmgﬁewaﬁ a surface of the
sem conductor wafer supported on said support table; and 35 a transporting

deV' ce 1@ OA s%ﬁ%ﬁ&fbﬁ&r'\ﬁﬁerttﬁﬁsm SROHMCIBned B SHimi, %51%?11 B8 genli'i%lﬁu'é‘ﬁbr suction

DY o (e AERE e S g D) BR Ak BT o Gttt 1 ng
de@@ceC%@ﬂ*@@ﬁﬂﬁ@@ﬂﬁgm#ﬁémgéﬁwﬁﬁﬁdUvmbmphnméﬁstransported by said
transporting device, and receiving the sem conductor wafer while holding

the sem cand foGiferd an§15691t HMod ?s %necf‘mscﬂﬂncp'\gl’ﬂe?élg i srpof'tfn ort
ol lfr Yol o ol Sapetines

apparatus as rising

for defSddfi Wﬁ?ﬁ?r@ﬁ‘dt%@lcé’égwcé?fn‘&qﬁ%'fl igherb eBV%?Bé'dOBH 2y %F@%Fb?ﬁ)ﬁh?‘

t abl e. s@coudustanmfmdnrba presaivegf davice famgpoing thipgariatmdsctaswatef.i ned in claim
16 s5wherein said transporting device is an aligner for aligning the

sémco rllfl.ugtsgrrnlcv(\)%gh?cq:or wa(%er transport method as defined in claim 1, wherein said transporting step

is executed to transport the semiconductor wafer as held by suction with the warp corrected by
pressing the semiconductor wafer with a pressing device.

20 13. A semiconductor wafer transport method as defined in claim 12, wherein said semiconductor
wafer is transported between different processes as held by suction by the pressing device.

14. A semiconductor wafer transport method as defined in claim 1, wherein said transporting step
is executed to hold said semiconductor wafer by suction as pressed at least at peripheral portions
25  and a central portion thereof.

15. A semiconductor wafer transport method as defined in claim 1, wherein said semiconductor
wafer has a protective tape applied to a surface thereof beforehand.

30 16. A semiconductor wafer transport apparatus for transporting a semiconductor wafer, said
apparatus comprising:
a support table for supporting and holding by suction said semiconductor wafer;
a pressing device for pressing on a surface of the semiconductor wafer supported on said support
table; and

35  atransporting device for transporting the semiconductor wafer pressed and held by suction by said
support table.
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20. A sem conductor wafer transport apparatus as defined in clai nglg,J,W A
wherein said pressiing device is a suction device for holding th UN 2805
sem conductor wafer by suction. 21. A sem conductor wafer transport
apparatus as defined in claim16, further conprising a robot 15 armfor
taking and transporting the sem conductor wafer froma cassette storing

sem conductor wafers in nultiple stages, or for taking and transporting the
sem conductor wafer fromthe cassette after the wafer is pressed to have a

var p tper egfs Z;EQ%OB dwhi%f cdfis %gcsépﬁ‘aﬁlta s &2deffhed S EARAHET hé’}’aéo‘?ﬁoqrfsglgné port

appar at us. as in ¢ risi

oper abf%ESIViRg Viekdos eataedng e %ﬁml%é#lé?m waier SHGTROFFRAY o7 HeaosROgting @"s"é‘ieng
devi ceandoetdiang tegamicondustoroeitrvdiilei hotfdingthe agicofductve waferby sediont or waf er
by the pressing device, and tim ng of the aligner holding the

seni congluc sem cior .wa a ort . et hod
For ¢ Wisgbrpmidndlod Il deiibore dhep Bt °EL AR H Hp¥OLE b aTG Sy v
supporflfft?@mgtdéﬁc?ﬁ’rrd§ﬁ9€tﬂ1}gcﬁ"|w§9@ﬁﬁﬁsﬁwog@@fé’@rﬁrmﬁﬁm #Aid guppert 4. & pl anar
state wth a warp thereof corrected by placing a pressing plate in contact

with apg pr mé&ﬂu&oﬁb{r&feﬁﬁﬁ?@fm ?zFl]eruﬁé"B&‘ﬂ{éﬁlfﬁtcﬁﬁm"l’%f %erefi‘a‘; & tr%ﬁ?(ﬂ'tmg

seni conduct.or ective tape a
sur f ac8Wdr é%w@ﬁﬂfoﬁlalal@g’ﬁg@ﬁs%mwaﬁlqtﬁWé tf%‘o an ul tfaw olet irradiating

stép for emtting ultraviolet radiation to the protective tape on the
sur f acgp.ofA k&RicsRdtictR Nokfet RinsPeit @ppatas O AeSrHAPRI difith DY, WhdréinSaidIpressiing

first Elé\r‘"i‘& Qgr {1&@9 d%%lgé) fo&%roldlﬁl{ggﬂg 96%156 Qc:t%g*h' ef & nl:uc?xglﬁum or waf er

suct i on-sup ner Irr ul traviol et
radi ation; a second support| ng step for suction-supporting said
sem coﬁbluAt emicvmiactobyalpet aaisport appasdusascdafinnd fuclhiac &6, dhrtiter sumpricing b adboe | n

cops ac Em‘{"‘férh t&uﬁlﬁﬁcﬁﬁ%sﬁf)m%@'tﬁ% %%&Rl‘&%i: R\%fer‘ﬁﬁﬁﬁ c%&!;ﬁﬁé %n W&ﬁ&@to@y

said al i rre cance t| on |
o onereRa imble lagenar FEiLs B FORPOH B GRRRG S D RS
waf er 8itgyplar valgr byarezsaﬁddo hgveca warp tharpdfeorrected wobe Gassﬁi‘tecent raI ly of a ring
frame having an adhesive tape applied thereto; -47 14 JUN 2005

22. A semiconductor wafer transport apparatus as defined in claim 19, further comprising a

20  control device operable, when the semiconductor wafer is transferred from said pressing device to
the aligner, for controlling release of the semiconductor wafer by the pressing device, and timing of
the aligner holding the semiconductor wafer by suction.

23. A semiconductor wafer transport method for transporting a semiconductor wafer, said method
25  comprising:

a first supporting step for suction-supporting said semiconductor wafer in a planar state
with a warp thereof corrected by placing a pressing plate in contact with and pressing a surface of
said semiconductor wafer, after said semiconductor wafer is thinned with a protective tape applied
to the surface thereof and placed on an aligner;

30 an ultraviolet irradiating step for emitting ultraviolet radiation to the protective tape on the
surface of the semiconductor wafer suction-supported by said aligner;

a first transporting step for transporting said semiconductor wafer suction-supported by said
aligner and irradiated with ultraviolet radiation;

a second supporting step for suction-supporting said semiconductor wafer by placing a

35  suction surface of a suction table in contact with a surface of said semiconductor wafer suction-
supported by said aligner, and at the same time canceling the suction support by said aligner;

a third transporting step for transporting said semiconductor wafer supported by said
suction table to a position centrally of a ring frame having an adhesive tape applied thereto,
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a third supporting step for placing a back surface of said sem conductor
waf er supported by said suction table close to an adhesive surfard gfinsaing
adhesive tape centrally of said ring frame, and attaching said '
sem conductor wafer to said ring frame while pressing and rolling an
applicator roller on a non-adhesive surface of said adhesive tape; 5 a
fourth transporting step for canceling the suction support by said suction
table fromthe surface of said sem conductor wafer attached to and held by
said ring frame, and.transportin ai em conduct.or fer to a protective
tape separ o iR bl AERR blai e Bk suR T o St prngond S E il by BhEb 6
t he preideudtipn tablpelosmto srcadhgsiveserfast of ahid adbesivectoprierntrelly whsadd riag fapised t o
and hearll omcling daitl iserfichiddRr wWiliirite 410 eB§ ifRtheavifiRNFERINENBd d8UhE 8n Ofplicdiar t he
our f acg @l oP2hdh SRHTCONMMNEL OF sl il higghed 10 and held by said Ting
frame, and separating sal d Separating pe,. t hereby separatlngwgpe
protective 3 EBEAFERPTIRG sicp HY coRprhng the gpictipn SWPPOFi: tibsustipn wemdhs g
sem cosuiact of sawbfesricondnadoawifef attackhadan apdhdld by sad epg frame tand ispspottinggaslai d
sem coggiediatctopivafer & d RoREE dlifpPRFaitidil}y said ring frame, after the
protective égye i.S se8§ratep.fron1 h? sH{f?c&lof S%ld senlcgndu torfma er.
15 paratlng step for applying a separating tape o the protec 1ve tape on the surrace oi sai
semiconductor wafer attached to and held by said ring frame, while pressing a separating device on

10 the surface of said semiconductor wafer attached to and held by said ring frame, and
separating said separating tape, thereby separating the protective tape along with the separating
tape from the surface of said semiconductor wafer; and
a fifth transporting step for transporting said semiconductor wafer attached to and held by

said ring frame, after the protective tape is separated from the surface of said semiconductor wafer.
15
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