1 DESCRI PTI ON LAM NATI NG DEVI CE AND LAM NATI NG METHOD TECHNI CAL FI ELD 5
. The present invention relates to a lamnating device and a |am nating
"met hod capable of preventing the air from being trapped i nemm ll mmmmm
| am nation when first and second nenbgrs to be lamnated h g
| ami nating surfaces 10 are |lam nated to each other. RELATED ART . 5150+
Conventionally, a substantially Hk 4f#$& eniconductor waf er having a
multiplicity of 15 circuit patterns orne on its surface (hereinafter

sinply referred to as "wafer”) is known. The wafer thickness ' I
adjusted by nmachining the rear surface of the wafer with a . wgm&mﬂ”mmw,he
like afte h | e recent

ul trat hi an ﬂﬁe%lgglqrf;hgngya g?‘ %ﬁkﬁgggﬁh\%% %ﬁnﬁé)ﬂ.‘nvent i onal |y "%t 300
m is reduced to about 100 mto about 50 m Since the wafer is already
thin before the nachining process, cracks or the 25 like are likely to

occur if I ned wi thout any pretreatnent. Accordingly, the
machi ni ng process |s sone i mes conducted after a

5 The present invention relates to a laminating
device_and a laminating method capable of
preventing the air from being trapped in the
resultant lamination when first and second members
to be laminated having opposing laminating surfaces

10 are laminated to each other.

RELATED ART
Conventionaily, a substantially disk-like

semlconductor wafer having a multiplicity of

15 circuit patterns formed on its surface
(hereinafter, simply referred to as "wafer”") is
known. The wafer thickness is commonly adjusted by
machining the rear surface of the wafer with a
grinder or the like after forming the circuit

20 patterns. Due to the recent demand for ultrathin
wafers, the wafer thickness, which 1is
conventionally about 300 pum, is reduced to about
100 pm to about 50 um. Since the wafer is already
thin before the machining process, cracks or the

25 like are likely to océur if the wafer is machined
without any pretreatment. Accordingly, the

machining process is sometlimes conducted after a



2.9l ass substrate or the like is lamnated to the circuit surface of the
wafer for reinforcenment by using a double-sided adhesive tape. Moreover,
in the dicing process for dicing the 5 wafer into chips, flaws or cracks
are likely to be produced as a result Qf cutting the ultrathin wafer.
Accordingly, as in the machi ning process, the dicing process is also
required to be conducted after a glass substrate is lamnated to the rear
10 surface D¥asHesirsrratpe oirthee ldksosl selaminated i theurface, in
order to reinforce the ultrathin wafer. Since the doubl e-sided adhesive
tape is fIGkEFERet SWEERPLaE ckhenvafaml 805 Ralnipssiamentsbyape can be
| am nated to one surface of the wafer by warping one side of the adhesive
tape and dr3Rdl Py dauRlen§kdrd ,adbeisive aba8Pom the other side ther eof
whil e renoving the air. However since the wafer and the gl ass substrate
are less 20 fletfQFeOVRET t+R LhsediRingp@ragess &iaxidicing theninate

t he g%ass substrate .to the other_surface of the adhesive tape, the surface
opposite t FAHaF iRHA n‘é]PgHst'o 1aviardr cHprke reviddate her by

war pi ng one en%sz ei ther the fer or glass 25 substrate to a |large

degree. Th&%? 4% ety P sattingedNRinbiratRinaier and the

glass subsirate, ang thussif i§J|$§|Xnt%ﬂ§3machining process,

the dicing process 1is also required to be conducted
after a glass substrate is laminated to the rear

10 surface of the wafer, the surface opposite to the
circuit surface, in order to reinforce the
ultrathin wafer.

Since the double-sided adhesive tape is

flexible, one surface of the'double-sided adhesive

15 tape can be laminated to one surface of the wafer
by warping one side of the adhesive tépe and
gradually pressing the adhesive tape from the other
slde thereof while removing the air. However,
since the wafer and the glass substrate are less

20 flexible than the adhesive tape, 1t is difficult to
laminate the glass substrate to the other surface
of the adhesive tape, the surface opposite to that
laminated to the wafer, while removing the air by
warping one end of either the wafer or glass

25 substrate to a large degree. Therefore, air is
likely to be trapped between the wafer and the
glass substrate, and thus it is likely to be

trapped partially in the resultant lamination.



trapped partially in the resultant |lamnation. 3 Such trapped air would
“hinder the rear surface of the wafer, the surface to be machined, from
‘being held substantially horizontally in the machining process, thereby
degradi ng accuracy of the 5 machining sﬁrface of the wafer. Moreover, chips
having a distorted cutting surface or the like are likely to be produced
In the dicing process. The present invention is nade in view of the above
probl ens, &HFRttrapRedppdst wtuldehindamt theo Tegensugifaee pedvi de a

| am nating device and a | am nating nethod capabl e of preventing the air
from bei ng e ppefern tHaer sunface ﬁa’m%tméﬁw'afﬁ%tbﬁgﬁﬁer to be

| am nat ed ?ﬂgp as g:ass substrate and a second nenber to be | am nated such
15 as wafe ¢ puRskARY b laadteBiRem ta B é8URE eFmRGR A AET) ON | n

order to achi eve the above. object, ccording to one_aspect of the present

i nvention, PA°%85Fani ?’FﬂBYdéjxﬁ%’éaFqu AFRAFARY 1PFsthehd second nenbers
to beglaninat d hgvinq?qg osin aghnatiqg surfaces includes, first and
secon holmQéPﬁE RS &) il {010 & M3LRT AngMOFEMN CRenFH P o be
| am nat ed, .and, novi_n ns.,f al ing the _first 25 _and cond hol di ng
means to bé’(a:aovnjér_‘gl 8531f§€8ﬁ&e%avﬁé‘#fg%ﬂge%‘_&ﬁfaﬁ?er9r| ﬁ?‘t iifll‘anf’ﬁﬁi ng
device, a ﬂiﬂgiQQ6%”&3C8r8%d%§hointT%é'&i%fﬁ&‘5%8%3%5.
The present invention is made in view of the
above problems, and it is an object of the present
10 invention to provide a laminating device and a |

laminating method capable of preventing the air

from being trapped in the resultant lamination when

a first member to be laminated such as glass

substrate and a second member to be laminated such

15 as wafer are laminated to each other.

DISCLOSURE OF THE INVENTION
In order to achieve the above object,
according to one aspect of the present invention, a
20 laminating device for laminating first and second
members to be laminated having opposing laminating
surfaces includes first and second holding means
for holding the first and second members to be
laminated, and moving means for allowing the first
25 and second holding means to become close to and
away from each other. In this laminating device, a
holding surface of one of the first and second

holding means has a curved surface region curved so



hol di ng neans has a curved surface region curved so 4 that a distance
between the first and second nenbers to be lamnated is gradually

i ncreased outward. The noving neans nakes the first and second hol di ng
means close to each other so as to 5 engble the first and second nenbers to
be lam nated to be gradually lam nated to each other toward an outer end
of the curved surface region. This structure enables the air remaining

bet ween t hethtr & dhgtadsshdatwsens thepd gt nandd aacerd10 renpved to

t he outside alpong the curved surface region in the operation of |amnating
the first dRGMPEISHEP nBRbramiBaged ohengraduakly dagreasede air can be
prevent ed frog1being trapped in the resultant lamnation in the operation
of Iam natiNgt¥8LGre f']fl?gt MOV RG cBR@NPRkES: S Famstatand |n
particul ar, even when the first and second nenbers to be |lam nated are
less flexi FFERERBAHNAULIALRG MMeangyciRsectoaRdchr eFdadSer 8% e ng

trapped in the .resultant |am nation in the operation of |lamnating 20 the
nenber t()?%aP&ﬁl#h%dfiﬁﬁﬁnﬁpﬁg%QF%ﬂetm&mQ85§CFPzP?aﬁ?N&ﬂ%ﬁPddevice

for lam natjng first $ﬁg econd nenbers to be | am nated having opposi ng

| ani nati ng ﬁ?P&C@§a staplnated tec SALMoPENSF nE@Wardoathol di ng 25
the first and,second, ne rs to be | am nated, and . noving neans for
al | owi ng th%uFFFste%d°gg(§d’rﬁj curveda surface region. grhis
structure enables the air remaining between the
first and second members to be laminated to be
10 removed to the outside along the curved surface
region in the operation of laminating the first and
second members to be laminated. As a result, the
air can be prevented from being trapped in the
resultant lamination in the operation of laminating
15 the first and second members to be laminated. 1In
particular, even when the first and second members
to be laminated are less flexible members, the air
can be reliably prevented from being trapped in the
resultant lamination in the operation of laminating
20 the members to be laminated.

According to another aspect, a laminating
device for laminating first and second members to
be laminated having opposing laminating surfaces
includes first and second holding means for holding

25 the first and second members to be laminated, and
moving means for allowing the first and second
holding means to become close to and away from each

other. 1In this laminating device, a holding



hol di ng neans to becone close to and away fromeach other. In this

| am nating device, a holding surface of one of the first and second hol di ng
‘means has a curved surface region curved so that a distance to a hol ding
surface of the other holding neans iségradually increased fromits center
toward 5 outside. The noving nmeans mak t he-respective holding surfaces
of the first and second holding neans close to each other so as to enable
the first samfaeeoond nemeeps tthédefliasitnamd sedomd@rhdading | aminated to
each other fromtheir center toward 10 outside. The above object is also
achi eved bwedns hasnianatunyedk\surfa€lee mogiog mearmsednslouddsad pair of
driving devices provided at symmetric positions wwth respect to the
center of Giskanoed teurdabeliddpansurfagrl ofie thie sethed Jexbddnigol di ng
means gradually becone close to each other by sinmultaneously or

al t er nat el PeFR? al Bngraduadily rkpgdrcepsesl fromhilsts scendten etowpardt i ng
the driving devices at different timngs or speeds enables the first and
20 sefond RAtFLEereafba NOEdns ReenE Makeshtbengesneekisie hol di ng
surface tilted with respect to the other. In conbination with the shape of
the curvedotfnge sukfiases; 9% theyddiret nares sacpBeshlding i npl enent
the aforenentioned_renoval of the air 25 with inproved_reliability.

Pref er abl yMeEH C4PSA ntPd&8ATE PRRPFISO 28y tiohRPabhg thapfdsst

and second members to be laminated to be gradually
laminated to each other from thelr center toward

10 outside. The above object is also achleved by this
laminating device.

The moving means includes a pair of driving
devices provided at symmetric positions with
respect to the center of the curved surface region,

15 and the first and second holding means gradually
become close to each other by simultaneously or
alternately operating the driving devices. 1In this
structure, operating the driving devices at
different timings or speeds enables the first and

20 second holding means to become close to each other
with one holding surface tilted with respect to the
other. In combination with the shape of the curved
surface region, this structure makes 1t possible to
implement the aforementioned removai of the air

25 with improved reliability. Preferably, each
driving device includes a cylinder that enables a
connecting member provided in at least one of the

first and second holding means to move in the



connecting nmenber provided in at |east one of the first and second hol ding
nmeans to nove in the 6 direction that the first and second hol di ng neans
get close to and away from each other, and each connecting nenber has a
joint that enables bending of the conngcting menber. In this structure, 5
bendi ng of the connecting nmenbers enables the operation of |am nating the
nmenber s toﬁgiFlaninated to he conducted snoothly. According to still

anot her as egtigh thpdsdhrei Rd&mt Andasegand: hed Hidvg cmeans 10
| am nati ng fiist and second nbers to be | am nated having opggsing
| ani nat i ng $9Ff §8089 ntQ SRYAY; £9m \aeGEmaReEs. . [andheachani nating
devi ce, second hohgjn neans f0£ hol di t he second nenber to be |am nated
is a curved PRBEF ?ﬁe@?ﬁhfﬁB Bfe3s bt esablesinbaadddhggai nst
the first QF gr to be I% I nat ed. . The curved ggd has a curved surface
region at &%ti pAForiIBReL fmegbedig: 1t hhdignettTuREMER - i s gradual Iy
reducgg frqﬁé igs cggéeghtomard outside. The curved Eﬁd makes 20 the first
and setond MeRHARS (G pLhes FonRegtdng Jnemped s e BaRdeSotRE to enabl e the
first and secongt.nenbegs to feagininaied to he radualh% | am nated_ to
each other ¥R HAST 2 ntlcﬁm BAELE GRS dBESMPRIES 258y PO bt- BB Nt aflso
achi eved by {hp3 254 80b0d WndSVhSS .
According to still another aspect of the
present invention, a laminating device for
10 laminating first and second members to be laminated
having opposing laminating surfaces in a
subétantially vacuum space. In this laminating
device, second holding means for holding the second
member to be laminated is a curved pad for pressing
15 the second member to be laminated against the first
member to be laminated. The curved pad has a
curved surface region at a tip portion thereof so
that a thickness thereof is gradually reduced from
its center toward outside. The curved pad makes
20 the first and second members to be laminated close
to each other so as to enable the first and second
members to be laminated to be gradually laminated
to each other from their center toward outside.
The above object is also achieved by this
25 laminating device.
Preferably, the curved pad is a hard member

and the curved surface region is a mirror-finished

region..



Preferably, the curved pad is a hard nenber and the curved surface region
isamrror-finished region. 7 According to yet another aspect of the
present invention, in a lamnating device for lamnating first and second
menbers to be | am nated havi ng opposing | am nating surfaces, a holding
surface of 5 one holding neans has a til'ted flat surface region tilted so
that a distance between the first and second nenbers to be lamnated is
gradual Iy i ncresegridimg dtoayketa anotdeisuaépestt egfonthe gpneseand t o t he
tilted flat surface region and 10 curved so that the distance between the
first and 3B¥6RdIAMbels @ baminaitimeddes iggadfeld ylanbnasdass out war d.
The novi ng neans nakes the first and second hol di ng neans close to each
other so alr§tel esegeoNd rmembed ssctontienshdmipatte dehaFilnagi nated to
be gradually | am nated to each other froman outer end of the tilted fl at
surface reggBBOSt%rHa&ﬂW@geﬁ@nﬁatthe »c @ veelddinigiceurégiomn. of Thi s
structure also prevents the air frombeing trapped in the resultant

| ami nati on PRet RO LBLRGemgansh bas| aritblited theati saurSmdesasegikbon nenber s
to be Ianina%gg. A protrusion may be formed approximately at a center of
the hol di ng"$0FP&E B thRE GhedhBtanae heiween bber £rsghand protrude

froma surroundi%p
second” members to be laminated is gradually

increased inward, and a curved surface region
connected to the tilted flat surface region and

10 curved so that the distance between the first and
second members to be laminated is gradually
increased outward. The moving means makes the
first and second holdihg means close fo éach other
so as to enable the first and sécond members to be

15 laminated to be gradually laminated to each other
from an outer end of the tilted flat surface region
toward an outer end of the curved surface region.
This structure also prevents the air from being
trapped in the resultant lamination in the

20 operation of laminating the first and second
members to be laminated.

A protrusion may be formed approximately at a
center of the holding surface of the one holding
means so as to slightly protrude from a surrounding

25 region, and the protrusion may be compressively
deformable in a process of laminating the first and
second members to be laminated to each other. 1In

this structure, the protrusion is compressively



25 region, and the protrusion may be conpressively deformable in a process
of lamnating the first and second nenbers to be |am nated to each other
‘In this structure, the protrusion is conpressively 8 deforned while the
first and second nenbers to be Ianinalfd are being lam nated to each
other. This reliably prevents the air Yrombeing trapped in a region
where the air is likely to be trapped. 5 Preferably, at |east one of the
menber s t o deformeiinahsidl éathen fidheti andnseteondmenmbers tsoir bace, and
t he hol ding nmeans for holding the nenber to be | am nated having the
adhesi ve hdamipatedg aneinbefimg Heamingtidd hdhesicke. othiex .10 Titscture
enables the first and second nenbers to be lamnated to be lamnated to
each ot her BtiaRkE Pxfiveants rtdie calpy firpmhbeting trappedsi tmeat he
menbers to be |amnated are |am nated to each other wth a softened
adhesi ve, ffgiAR phedehtthet adan 1S A& glystoame skrappednbers to be

| am nated can be nore easily renoved to the outside in the |am nating
operati on. The FredemaRl¥ect ABARFd sone 19 | thenmeaberay tige R@pabl e of
being lamnated to each other in 20 a substantially vacuum space. This
nor e reIia&iFﬁﬂ%B%ﬁt Q$eaﬁiPWQQﬁ4B§iﬂft*ﬁﬁpé&ﬂ%h%&éﬁ&tm& first and

second nenhers.to be | i npated in.fhe | am nating _operation.
surface, aan e golding means forgh lding the

member to be laminated having the adhesive has
heating means for heating the adhesive. This
10 structure enables the first and second members to
be laminated to be laminated to each other with the
adhesive melted by the heating means. Since the
members to be laminated are laminated to each other
with a softened adhesive, the air present between
15 the first and second members to be laminated can be
more easily removed to the outside in the
laminating operation.
The first and second members to be laminated
may be capable of being laminated to each other in
20 a substantially vacuum space. This more reli;bly
prevents the air from being trapped between the
first and second members to be laminated in the
laminating operation.
According to a further aspect of the present
25 invention, in a method for laminating first and
second members to be laminated having opposing
laminating surfaces, one of the first and second

members to be laminated is held on a curved surface



Accbrding to a further aspect of the present 25 invention, in a nmethod for
lamnating first and second nmenbers to be |am nated having opposing

| am nating surfaces, one of the first and second nenbers to be |am nated
is held on a curved surface 9 region cuyved so that a distance between the
first and second nmenbers to be lamnated is gradually increased outward,
and the first ¢nd second. menbers . to he |lam nated are nade to becone cl ose

to each 5 SEIEICHWRBLMRA ( FE r2 fdsianeni hatateemethe ofilmsity
Lo net o RS IRHEES W WL auifa Bhal 15, FALYEE S e reg on
cuter end aF e BEE, S OGRrC SN HBR SAR o F sl (e G0Bd imerbemmr
ccpect Of L4 e AGnA AUATSHU pAde I REGSL AT LR 20,
HESE ol SR e e e E e Rk e
oo TR R EE Tan Q4R 4 S LR CE T N QLS
end of the curved surface region. Preferably, the
members to be laminated are gradually laminated to
each other from their prescribed one end toward the
10 other end, that is, the outer end of the curved
surface region.
According to a still further aspect of the
present invention, in a method for laminating first
and second members to be laminated having opposing
15 laminating surfaces, the first and second members
to be laminated are made to become close to each

other so that the members to be laminated are
gradually laminated to each other from their center
toward outside.

20
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a conceptual diagram of a laminating

device according to a first embodiment; Fig. 2 is
an enlarged cross sectional view of an essential

25 portion of Fig. 1; Fig. 3 is a partial enlarged
cross sectional view taken along line A-A in Fig.
2; Fig. 4 is a schematic view showing the state

where a glass substrate is laminated to the center



devi ce according to a first enbodinent; Fig. 2 is an enlarged cross
sectional view of an essential 25 portion of Fig. 1; Fig. 3 is a partial
enlarged cross sectional viewtaken along line AAAin Fig. 2; Fig. 4is a
schematic view showing the state whergna glass substrate is lamnated to
the center 10 of a lam nated elenent (wafer); Fig. 5is a schematic view
showi ng the state where the left half of the glass substrate is | am nated
to the |ePf Hullapinafedaglement of eadetr (saFég).; Fihs @ 5 is a schematic
vi ew showi ng the state where the glass substrate is approximately

conpl et el y Sohamahied tiew hshparingt theelsdrate whems )thei defit is a
conceptual sectional side view of a lamnatin devi ce according to a
second enbd@enef the slassisubsbrasst ds bamidndtedotot Hére ani nating
device according to the second enbodinent; Fig. 9 is an enlarged cross
sectional wied¥ ogaéﬁ- & chhpalamdnated wHamentnwd¥af erd ra Flane6di f f er ent
from _that of Fig. 7, Fig. 10 is an enlarged view of an 15 el astic nenber;
Fig. ?1(A) 1S aangEHFH\ag‘égchaéwvi%‘?/\Pwépga he kskadisarwRaresHdwe ng t he

unl ocked st gte of econd hol ding neans; Fig. 11(B) is an enlarged side

vi ew of th8H46tk FBOSIHRNe IRoRBRFPRdMad&kn cemplebelithe second hol di ng

neans; Fig,_ 12 is.,a 0 en] arged cross sectional view of an essenti al
portion of ?%ﬁ?ﬁaé9mﬁ%8v&6512$5ﬁpn§%?EPEFaﬁyafer)‘ Fig. 7

is a conceptual sectional side view of a laminating
device according to a second embodiment; Fig. 8 is
10 a conceptual plan view of the laminating device
according to the second embodiment; Fig. 9 is an
enlarged cross sectlional view of an essential
portion when viewed along a plane different from
that of Fig. 7; Fig. 10 is an enlarged view of an
15 elastic member; Fig. 11(A) is an enlarged side view
of a lock mechanism, showing the unlocked state of
second holding means; Fig. 11(B) 1s an enlarged
side view of the lock mechanism, showing the locked
state of the second holding means; Fig. 12 is an
20 enlarged cross sectional view of an essential
portion of the laminating device, showing the state
before laminating opération; Fig. 13 is an enlarged
cross sectional view of the essential portion of
the laminating device, showing the early stage of
25 the laminating operation; Fig. 14 is an enlarged
cross sectional view of the essential portion of
the laminating device, showing the state during the

laminating operation; and Fig. 15 is an enlarged



before | am nating operation; Fig. 13 is an enlarged cross sectional view
of the essential portion of the |am nating device, show ng the early stage
"of 25 the lam nating operation; Fig. 14 is an enlarged cross sectional
view of the essential portion of the fnlnatlng devi ce, showi ng the state
during the |am nating operation; and 15 is an enlarged 11 cross
sectional view of the essential portion of the I am nati ng device, show ng
the state SFO&S efbHOMah viewh®f abheacissenpéadt imortsoBEE MODE FOR
CARRYI NG QUT THE | NVENTI ON Herei nafter, enbodi mnents of the present

i nvention & lpmiBatdng devigercfthendad cthaestatei afderig. 1 is a
concept ual dla ramof a |amnatin 10 device according to a first

enbodi ment © -eblpn of, EhealgadnabingsaReBALLON ew of an essenti al
portion of Flg. 1, and Fig. 3 is an enlarged cross section taken along
line AAin Fig. 2. In these figures, a lamnating device 10 is configured

s substrate 12 (first nenber to be
?Zmaﬂgt ed?ggﬁaﬁﬁ%% %&@?ﬂgf‘g&&ﬁa &%%?El&ﬁ) “ENB’J{OIS’!;) be Iﬁm ?ﬁt ed) of a
di ik f esi ape o each other in a
sLEgt alnt ?a}A?ye\r/g&fL? % ﬁ%lrjrbeere I'qu,ﬂgm' t HaPi nd: VPEESENY el udes vacuum

champer fOigvgﬁ{T@ReWEffAbe15%§§¥¥@e ‘wiggrn‘@%rence to the

drawings.
Flg. 1 1s a conceptual diagram of a laminating

10 device according to a first embodiment. Fig. 2 is
an enlarged cross sectional view of an'essential
portion of Fig. 1, and Fig. 3 is an enlarged cross
section taken along line A-A in Fig. 2. In these
figures, a laminating device 10 is configured as an

15 apparatus for laminating a glass substrate 12
(first member to be laminated) and a laminated
element 16 (secénd member to be laminated) of a
disc-1like wafer 13 and a double-sided adhesive tape
15 to each other in a substantially vacuum

20 chamber. The laminating device 10 includes vacuum
chamber forming members 17A, 17B capable of forming
a vacuum chamber, first holding means provided
within the upper vacuum chamber forming member 17A
in Fig. 1, for sucking and holding the glass

25 substrate 12 (hereinafter, referred to as "“vacuum
griq 19"), second holding means for sucking and
holding fhe surfﬁce of the wafer 13 of the

laminated element 16 under the glass substrate 12



a vacuum chanber, first hol ding neans provided wthin the upper vacuum
chanber form ng nenber 17A in Fig. 1, for sucking and holding the glass 25
‘substrate 12 (hereinafter, referred to as "vacuum grid 19"), second
hol di ng means for sucking and hol ding the surface of the wafer 13 of the
| am nat ed el enent 16 under the glass sulfstrate 12 12 held by the vacuum
grid 19 (hereinafter, referred to as "curved pad 20"), and noving neans 22
for novindehd byr\die pudca@n qyaid 4 Gheyelmaftée, wadfiemrgd d 19. 5
The vacuum chanber form ng nenbers 17A, 17B include a body 24 shaped like
a bottomed tonm8i neurvednpadat20t 3.t and andvang dn@dnsa@bl£oof bei ng
opened and cl osed at a closed position 24A of the body 24. The body 24 is
formed by &@oirgmtlg [curved paida20owowardewald @8ayxifgranngheertical |y
along the peripheral edge of the bottomwall 27. The lid 25 is shaped
li ke a bot tvo@@uBoSiTithet Yopened at its bottom The lid 25 includes a top
wall 30 having substantially the sane two-di nensional size 15 as that of
the bottom wal | Tive wacuwserchandbex | £ermimg oneinhg réovihias d ABm t he
peri pheral edge of the top wall 30, and a rotary arm 33 fixed to the outer
surface of ¥nelude waibody. 2mheshapedy kihe3a bottenadalsiontappent ed at a
rotation shaft 34 by the 20 power of a not-shown notor or the |like. The
opened at its top, and a 1id 25 capable of being
opened and closed at a closed position 24A of the
body 24. The body 24 is formed by a bottom wall 27
10 and a lower sidewall 28 extending vertically along
the peripheral edge of the bottom wall 27. The 1lid
25 1is shaped like a bottomed container opened at
its bottom. The 1id 25 includes a top wall 30
having substantially the same two-dimensional size
15 as that of the bottom wall 27, an upper sidewall 31
extending downward from the peripheral edge of the
top wall 30, and a rotary arm 33 fixed to the outer
surface of the top wall 30. The rotary arm 33 is
rotatably supported at a rotation shaft 34 by the
20 power of a not-shown motor or the like. The
rotation shaft 34 is provided outside the wvacuum
chamber forming member 17A. Rotation of the rotary
arm 33 allows the 1id 25 to be opened and closed at
the closed position 24A of the body 24. 1In the
25 closed state at the closed position 24A (see Fig.
2), a lower end face 31A of the upper sidewall 31
of the 1id 25 faces an upper end face 28A of the

lower sidewall 28 of the body 24 in close contact



rotation shaft 34 is provided outside the vacuum chanber form ng nenber
17A. Rotation of the rotary arm33 allows the Ilid 25 to be opened and
closed at the closed position 24A of the body 24. In the 25 closed state
~at the closed position 24A (see Fig. , a lower end face 31A of the upper
sidewall 31 of the lid 25 faces an upper end face 28A of the | ower
sidewal | 28 of the body 24 in close contact 13 wth each other. by a

seal ant 32withe dawlep tiyaceby Saf arewlahy e, bartye 24 navak i hephicd 25 can be
sealed in this way. By actuating a not-shown vacuum generator, the air
within. th® fommedphye theé bedgvanliaard tthreoubbdarSexdenmisbepi pe 35 forned
in the lower sidewall 28. As a result, the substantially vacuumi nner
space S issebil@detn Thd syawaym gByd akdtuatfiimngeca tmothashowwer surface of
the top wall 30 of the Iid 25. A vacuum 10 hose 37 connected to a

not - shown vacuwm pgeperatarx actbe talr hwitdcunthei dniger Bgpactaia$i ng t he
vacuum punp, a vacuum pressure is produced in an inner vacuum chanber 38,
wher ey tfrlgsgleé[s'iﬁuéﬁﬁslt rheough) an exbauvstd pepe 3% L£omwerdh dsurface 15
region 39 (first holding surface), that is, a sucking surface. Note that
the gl ass ShBsdonerisidewaliyeied My Ack@sadktendtheubstantial ly

hori zontal |y when the_Lid 25 is noved to the closed position 24.
substantlially vacuum inner space S is obtained.

The vacuum grid 19 is fixed to the inner
surface of the top wall 30 of the 1lid 25. A wvacuum

10 hose 37 connected to a not-shown vacuum pump is
attached to the vacuum grid 19. By actuating the
vacuum pump, a vacuum pressure is produced in an
inner vacuum chamber 38, whereby the glass
substrate 12 is sucked and held on a smooth surface

15 reglon 39 (first holding surface), that is, a
sucking surface. Note that the glass substrate 12
thus sucked and held extends substantially
horizontally when the 1lid 25 is moved to the closed
position 24,

20 The curved pad 20 is a hard member such as an
aluminum member having an alumite curved surface
region 46 (second holding surface) at its top. The
curved pad 20 is positioned substantially
horizontally and supported by a support base 44.

25 The curved pad 20 has a curved shape with its
thickness gradually reduced from the center C to
both sides in the left-right direction in Fig. 2.

As shown in Fig. 3 (cross section taken along line



20 The curved pad 20 is a hard nenber such as an al uni num nenber havi ng an
alumte curved surface region 46 (second holding surface) at its top. The
curved pad 20 is positioned substantially horizontally and supported by a
support base 44. 25 The curved pad 20 s a curved shape with its

t hi ckness gradual |y reduced fromthe cénter Cto both sides in the

| eft-right direction in Fig. 2. As shown in Fig. 3 (cross section taken
al ong |ine®rd ipaFig.ri3).2fhe rurvedesuifagec negjien 46 atttbe top of
the curved pad 20 extends horizontally in cross section along the
direction b&@Bhetli Eearcibvedh®asl o28” sxtends shogdezortaldiyhindi recti on
in 5 Fig. 3) so as to suck and hold the surface of the wafer 13 of the

| ami nat ed EFQFhtSe6LIRR 24PRGY the, fdxecipBnrerperdicykanr tPi ni shed

surf ace, Sghis curved so that the distance to the opposing snooth
surface reg' Bbape QL ARy 3 rckResd@ i Fight: Kl Eeqtdore B bot h sides
I n thg figgre. ;?y curved surface reqion 46 has a nultiplicité of suction
hol es”48 | Edfng>1052 AR ubifh SHHhe?ndg hqld gthe) sumEagg: @fin Ehanber 49
comuni cates wth.a vacuum pi.pe 47 connected to a not-shown suction 15
apparatus.wﬁﬁgﬁaﬁguﬁggr uhé“ﬁﬂ%E%dtmé%@ﬁ%F 1% - hAhegcuryedubl e- si ded
adhesive tape 15 lam nated . thereon, that is, the |lam nated elenent 16, to
be suckedS&fdHePdT 21?% & s@rrd&Feeyf dpished surface,

and is curved so that the distance to the opposing
smooth surface region 39 is gradually increased
10 from the center C to both sides in the figure. The
curved surface region 46 has a multiplicity of
suction holes 48 leading to a vacuum chamber 49
(Fig. 2). The vacuum chamber 49 communicates with
a vacuum pipe 47 connected to a not-shown suction
15 apparatus. The vacuum pressure causes the wafer 13
having the double-sided adhesive tape 15 laminated
thereon, that is, the laminated element 16, to be
sucked and held on the curved surface region 46
through the suction holes 48. Not that the double-
20 sided adhesive tape 15 is attached to a circuit
surface (top surface in Fig. 3) 13A of the wafer
13.
The moving means 22 includes left and right
cylinders 50, 51 and connecting rods 54, 55. The
25 cylinders 50, 51 form a pair of driving devices
provided at symmetric positions with respect to the
center C of the curved surface region 46. The

connecting rods 54, 55 serve as connecting members



through the suction holes 48. Not that the double 20 sided adhesive tape 15
Is attached to a circuit surface (top surface in Fig. 3) 13A of the wafer
13. The novi ng neans 22 includes |left and right - cylinders 50, 51 and
connecting rods 54, 55. The 25 cylindeag 50, 51 forma pair of driving
devices -provided at symmetric positions with respect to the center C of
the curved surface region 46. The connecting rods 54, 55 serve as

connect i ngfPantReRnectingrthencakimderise 59} i Ademst 39, the with the
support base 44 of the curved pad 20, respectively. The respective bodies
of the cyl BH@RArtobase 44 cofr dhaleguovesl qzadf 20he tospemtiarélg? of the
5 vacuum chanber form ng nenber 17B. The curved pad 20 is raised and

| oner ed by advah®endgesBerddregtbagdies tofinghe gwlbndess rdds 53 59
connected to the respective connecting rods 54, 55. The curved pad 20 can
thus be nof&§ RRRAY 4 ewbyide f(?%ngbﬁ‘e hafctom yald 127 Pfe tyeinders 50,
51 cap - nove the respective piston rods 58, 59 up and down at different
tim nSs | 3G CRamb e Barmdng memberil7B; st Ther tnsgedn@ade ri ght
pi ston rod 59 nove upcﬁnd gOﬁp in ap alternate manner. _The 15 connecting
rods 54, 58%ar® EAYSHE Ind: hoveRed Py RAWRREINHARA Fig.. 2 at their

respective, e £13g 1% t) ShAl 1 ghf bYa¥en Coaz’ £4° 59
connected to the respective connecting rods 54, 55.
The curved pad 20 can thus be moved toward and away
10 from the vacuum grid 19. The cylinders 50, 51 can
move the respective piston rods 58, 59 up and down
at different timings. In the present embodiment,
the left piston rod 58 and the right piston rod 59
move up and down in an alternate manner. The
15 connecting rods 54, 55 are bendable in the left-
right direction in Fig. 2 at their respective
joints 56, 56 (joint). The joints 56, 56 are
provided at an intermediate position of the
respective connecting rods 54, 55 aszéonnecting
20 members. This allows the operation to be
implemented smoothly even when the left and right
piston rods 58, 59 move upward at different speeds.
Hereinafter, the procedures of laminating the
laminated eleﬁent 16 to the glass substrate 12 by
25 the laminating device 10 will be described in
conjunction with Figs. 1 to 6.
First, the double-sided adhesive tape 15 is

attached to the circuit surface 13A of the wafer 13



provided at an internediate position of the respective connecting rods 54,
55 as~connecting 20 nenbers. This allows the operation to be inplenented
snoot hly even when the left and right piston rods 58, 59 nove upward at
different speeds. Hereinafter, the proggdures of lami nating the [anminated
el enment 16 to the glass substrate 12 by 25 the |lam nating device 10 wi ||l

adnesive t age ASERC A (LERIN AR T emeant L6urt ThmoMaER fchont o1 13 16
chanber. {oiohg? BenBer 1S A SGpRLCREBp S ForPing MeTREF shtatraic 12 i s
Phercon. voroaven (R R 86100 “tnbndneds PobitrahSodd e curvea
Faci ng. donsardt e [ khECh ERine, ot 10 pRtnan T 845 caRthe 10
charber formor SRR dfalhlat chifad' CMaRpoliaty GRS, therchy
cvacuated Soho toRe Srearats \are Braled Ao Bhe BBFNSE Vacium

chamber.  Ehieaéberedibn! 86! AN hbIVUAYSE"BYE 20 with the

surface of the wafer 13 facing downward. The
laminated element 16 is sucked and held on the

10 curved pad 20. As shown in Fig. 2, the 1id 25 is
closed so that the vacuum chamber forming members
17A, 17B closely contact each other, thereby
forming a sealed inner space S. The air within the
inner space S is then evacuated so that the inner

15 space S forms a substantially vacuum chamber.

Thereafter, the left and right cylinders 50,

51 are simultaneously driven from the initial state
where the glass substrate 12 and the laminated
element 16 face each other at an approximately

20 uniform distance. As a result, the respective
Piston rods 58, 59 of the cylinders 50, 51 move
upward, whereby the glass substrate 12 and the
laminated element 16 are pressed against each other
at positions near the center C of the curved

25 surface region 46 (Fig. 4). With the piston rod 58
of the left cylinder 50 being held at the 1lifted
position, the piston rod 59 of the right cylinder

51 starts moving downward (in the direction shown



51 are sinmultaneously driven fromthe initial state where the glass
substrate 12 and the lam nated elenent 16 face each other at an
approximately 20 uni formdi stance. As a result, the respective piston rods
58, 59 of the cylinders 50, 51 nove ugward, whereby the gl ass substrate 12
and the Ilamnated elenment 16 are pressed agai nst each other at positions
near the center. C of the curved 25 surface region 46 (Fig. 4). Wth the

pi ston rodP¥s the agraw} (Fignde) -50The mpreed mad h20| hiolatingosi ti on,

t he piston,rod 59 gf the right cylinder 51 starts noving downward (in the
directi on Httwnlanrippated ﬁgﬁm@n¥Fi§.QﬂusTﬁ§&mnwemipa¢inyhebdag] t he

| am nat ed &qu;nt 16 thus_starts pivoting so as to be gradually tilted
downwar d f ffmYef 8raduatly tidteq downward momchefit Bux webghtthe pi st on
5 rods 58, ;59 is gradually increased and the tilt angle of the curved pad
20 is furt & El':ﬁ%reésed.'r nsdispdagemente hatvenn fthe phstdgubl e-si ded
adhesive tape, 15_of the Jam nated elenment 16 in the figure |Is gradually

| ami nat ed F%qﬁ’négvas"é’ b8 sgFadua bly? inGreased @andetheurtihte regi on 46
of the curvqugad ZQS{Mhile removing a very small amount of air to the
out si de t h8R9%e pPEsdhte FurNed Rad RO diof fuREhasnt brcceasede figure. In

response tqQ a signal .I.ndicati that the piston rod 15 59 of the right
eyl inder 5 EORBAdel thRpJ&EE half Of the double-sided

adhesive tape 15 of the laminated element 16 in the
figure is gradually laminated to the glass

10 substrate 12 along the curved surface region 46 of
the curved pad 20 while removing a very small
amount of air to the outside that is present on the
left hand of the center C in the figure. 1In
response to a signal indicating that the piston rod

15 59 of the right cylinder 51 has completely moved
down, the piston rod 58 of the left cylinder 50
held at the lifted position starts moving downward.
At the same time, the piston rod 59 of the right
cylinder 51 starts moving upward. As a result, the

20 curved pad 20 pivots in the opposite direction so
as to gradually reduce the tilt angle thereof. The
other half (right half in Fig. 6) of the laminated
element 16 and the glass substrate 12 are gradually
laminated each other while removing the air from

25 the center C to the outside (Fig. 6). The glass
substrate 12 and the laminated element 16 are thus

completely laminated each other.



down, the piston rod 58 of the left cylinder 50 held at the lifted
position starts noving dowmward. At the sanme tinme, the piston rod 59 of
the right cylinder 51 starts noving upward. As a result, the 20 curved pad
+ 20 pivots In the opposite direction so_as to gradually reduce the tilt
angl e thereof. The other half (right M in Fig. 6) of the |am nated

el emrent 16 and the gl ass substrate 12 are gradually |am nated each other
whil e renovi ng Afterr threorl@binbdexdnézem@rit 16eieuttdive (Fig. 6). The

gl ass .substrate 12 and the | am nated el enent 16 are thus conpletely

| ami nat ed daminated t@ thet glass sabisttateecllanenthaéb lamihdtdd@n nat ed
to the glass substrate 12, the lamnated elenent 16 fixed to the gl ass
substrate fAemenikdd Hlxred tdhethenigiassgsudbstombyg a2natsshaken obotic
5 hand or the |ike. The wafer 13 fixed to the glass substrate 12 is then
transferre@®%l ?fethfpskaninatinghdevieerbyeas noit nabbwr ngokiod faol i shi ng
it w_th a grinder or the |ike. According to the first. enbodi nent, the

waf er 210 18 PFRe theistikepst The Wafeme }(nfixedd t@ theh gbaker with

t he doubl e-si.ded adhesjve tape 15 in a substantially vacuumstate while
removi ng t FABFTTatoM 2 ndscdhan tragsfersadsite. thaesabseanentus be

revented fro eing trapped in the |amnatin 15 process.
P maéﬂ nin prggess of machining gnd pgaishing it

with a grinder or the 1like.
According to the first embodiment, the wafer
10 13 and the glass substrate 12 are laminated to each
other with the double-sided adhesive tape 15 in a
substantially vacuum state while removing the air
from the center C to the outside. The air can thus
be prevented from being trapped in the laminating
15 process.
Not that, in the first embodiment, the curved
pad 20 is moved toward the vacuum grid 19.
However, the vacuum grid 19 may be moved toward the
curved pad 20. Alternatively, both the vacuum griad
20 19 and the curved pad 20 may be moved toward and
away from each other.
The left and right cylinders 50, 51 are herein
simultaneously driven to press the center C (Fig.
4), and the curved pad 20 is then pivoted so that
25 the laminating process is sequentially conducted in
order of Figs. 5 and 6. However, alternatively,
the laminated element 16 and the glass substrate 12

may be laminated to each other by first actuating



Not that, in the first enbodinent, the curved pad 20 is noved toward the
vacuumgrid 19. However, the vacuumgrid 19 nay be noved toward the curved
pad 20. Alternatively, both the vacuumgrid 20 19 and the curved pad 20
may be noved toward and away from each _other. The left and right cylinders
50, 51 are herein sinultaneously drivédfl to press the center C (Fig. 4),
and the curved pad 20 is then pivoted so that 25 the |lam nating process is

sequenti al loplpndoet eyiinderdso ofoFithe $tabd of Hovgvers ahdernatively
the |l am nated el enent 16 and the gl ass substrate 12 nmay be |lamnated to

each ot her thernicoentawmilhingg th oplindersyb0ndel 50ot aHdesshrlee Of Fi Q.
5 and then controlling the cylinders 50, 51 to the state of Fig. 6 by
act uati ng oife BYgindebplacthatgingstbebstybhinde? il herein used as a 5
first menber to be lamnated and the lam nated elenent 16 is used as a
second nenber td@hse glasisnatuhbistHabe/el?2 ibke Hearebnat @b ead eaenta 16 may be
used as a first nenber to be |lam nated and the glass substrate 12 nay be
used &8s a £dositl member 10 be Bahinmansdchndl theighambadtedt enbodi ment
enables the glass substrate 12 and the lam nated elenent 16 to be
| anmi nat ed edamentotliferis nugesulmss aat saldognd vmembasptioebe he gl ass
substrate 12 and the

laminated. However, the laminated element 16 may

be used as a first member to be laminated and the

glass substrate 12 may be used as a second member

10 to be laminated.

Although the first embodiment enables.the
glass substrate 12 and the laminated element 16 to
be laminated to each other in a substantially
vacuum space, the glass substrate 12 and the

15 laminated element 16 may alternatively be laminated
to each other in a space that is not in a
substantially vacuum state. However, the first
embodiment more reliably prevents the air from
being trapped between the glass substrate 12 and

20 the laminated element 16.

Hereinafter, a second embodiment of the
present invention will be described. Note that, in
the following description, the same or equivalent
components as those of the first embodiment are

25 denoted with the same reference numerals, and
description thereof will be omitted or given

briefly.



15 lam nated el enent 16 may alternatively be lamnated to each other in a
space that is not in a substantially vacuum state. However, the first
enbodi ment nore reliably prevents the air from being trapped between the
gl ass substrate 12 and 20 the Ianinatﬁg el ement 16. Hereinafter, a second
enbodi mnent of the present invention 2Pl be described. Note that, in the
follow ng description, the sane or equivalent conponents as those of the
first enbodi menffhar es@Sondneniso i inerithel s aohared ©t epde s NEhAHa BN
description thereof will be onmtted or given briefly. 20 The second
enbodi nent ai d ashbnatiey absvicet (0 wathan netiaetdave caifEetdhta
structure different fromthat of the |lamnating device 10 of the first
enbodi ment frompphasdoifo flhve LamiTeathpgt eviaes 19 sesthat eclPsas a first
‘menber to be lamnated and the [am nated el ement 16 as a second nenber to
be | ani natB®adimeplt dishcappAdeshoww ForFixmmiGattdy the Ighassating
device 70 includes a lid 72 having a shape of a 10 substantially
rectaﬁgulaﬁuﬁiﬁ%@ﬁﬁdlﬁ\ﬁﬁaél@hﬂﬁbtmemW@nightbanidmiﬁﬁ;ed,andvacuum
grid 73 (second holding neans) attached to the inner surface of the 1lid
72 (the | ohbe stamhpatied mlement tbé agcld reecand membeg tte beni nat ed

el ement 16, a table 74
laminated to each other.

As shown in Figs. 7 to 9, the laminating

device 70 includes a 1id 72 having a shape of a

10 substantially rectangular plate and pivotable about
the right end in Fig. 7, a vacuum grid 73 (second
holding means) attached to the inner surface of the
l1id 72 (the lower surface in Fig. 7), for sucking
and holding the laminated element 16, a table 74

15 (first holding means) positioned so as to face the
vacuum grid 73 when the 1id 72 is closed as shown
in Fig. 7, for sucking and holding the glass
substrate 12, a table support means 76 for
supporting the table 74 so that the table 74 can be

20 moved toward and away from the vacuum grid 73, and
a plurality of lock mechanisms 77 provided on the
outer periphery of the 1id 72, for locking the 1lid
72 in the closed state.

The 1id 72 is rotatably supported by a

25 rotation shaft 79 located at the right end in Fig.
7. A free end of the 1id 72, that is, the left end
in the figure, is rotatable within about 180

degrees by a motor 80 (see Fig. 8). The 1id 72 is



15 (flrst hol di ng means) positioned so as to face the vacuumgrid 73 when
the [id 72 is closed as shown in Fig. 7, for sucking and hol ding the gl ass
substrate 12, a table support neans 76 for supporting the table 74 so that
the table 74 can be 20 noved toward angjaway fromthe vacuumgrid 73, and

a plurality of | ock mechani snms 77 provided on the outer periphery of the
lid 72, fo Kin the ld, .72 in the closed state. The lid 72 is .

rot atabl y r?gg %Blrl(ﬁ ReBh2oNHILIY POdh elmatheneopegrd end in

Fi 7. A free en of t | i is, the_|eft end in the figure, is
rlotgat abl e Wthr® é gg &&Jr‘é:‘egsﬁ Stater (Fdqsed)rig. 8). T?E | i d8)72
Is 21 held subst IIy hor ont oth in the opened state I g.

and cl osed stat 2S?éﬁg ﬁo 'i tReg vacuyp ardd f3gled 73 is

iﬂf‘ﬁfdpZPPLEfe%Q?ﬁeééﬁquﬁﬁs@% B3R ahen $fheo And- BprdriioRakPy. The
{he vacuomSy | 598 *Fs‘sf‘%i?tity%%ﬂ§a&?$£r“tﬁg%g?w% TPa S 98 KRS an 10
Stck and hardt (12" vRRH Pedd Milar ddatnalGaaliv, TRechmatunnen the |
lid 72 is @}f§e7§|ﬂ%§j§ﬁﬁ§%é§%f§f¥9'ﬂhéqggme suction
mechanism as that of the vacuum grid 19 of the
first embodiment. The vacuum grid 73 has an
10 approximately flat holding surface 73A at the
bottom in Fig. 9 in order to suck and hold the
laminated element 16 thereon. In particular, when
the 1id 72 is in the closed state as shown in Figs.
7 and 9, the laminated element 16 is sucked and
15 held substantially horizontally with the double-
sided adhesive tape 15 of the laminated element 16
facing downward. The vacuum grid 73 incorporates
heating means 83 (see Fig. 9) such as a heater so
that an adhesive of the double-sided adhesive tape
20 15 on the laminating surface can be heated with the
laminated element 16 being sucked and held on the
vacuum grid 73. Note that the vacuum grid 73 is
slidable in the left-right direction in Fig. 9
along the inner surface of the 1id 72. The initial
25 position of the laminated element 16 in the left-
right direction in the figure is adjustable by an
adjust screw 84 capable of advancing toward and

retracting from the vacuum grid 73.



7 and 9, the lam nated elenent 16 is sucked and 15 held substantially

hori zontally with the doubl e- sided adhesive tape 15 of the | am nated

el enent 16 facing downward. The vacuumgrid 73 incorporates heating neans
83 (see Fig. 9) such as a heater so thgt an adhesive of the double-sided
adhesive tape 20 15 on the lam nating surface can be heated with the

| am nat ed el enent 16 bei ng sucked and held on the vacuumgrid 73. Note

that the vacuum?f®i ane¥n JdngFign &, fhendakle- 7idgthagi aaction in Fig. 9
along the inner syrface of the lid 72. The initial 25 position of the
| ani nat ed ARPERKIFRt@LYLSixgular ghape whenvievede fronr shies
adj ust abl e Q¥ an dj ust. screw 84 capabl e of advancing toward and
retracting ¥8Bm t FBevdFARIRgri%d s subgtambialily Ailke samee table 74 has
an approxinatfl circul ar .shape when viewed fromthe top. The table 74
has subst aritfQ 1'L§“t mechapism 2ot hadcahi theacurvedoPade28uoied pad 20
of 5 e first Hpoq{nen d is capable of sucking and holding the glass
subst rat e fzh%ng S o?)méﬂgaé‘b%'.‘t ﬂg’dsﬁo%\m"?ﬁalﬂ]tﬁ 9f swckiBBe and | ncl udes
a substan igiéxgdigﬁiliki el asti nber §§ formed fromsilicone rubber,
and an el ast3t BP9 09888 VP RESFFATonl 87 oMo kel toPm SREEACGESs. The
el astic negg r 86 is Jocagted ip t upper.part of the table 74. The
el astlc-ne (Hsggga\%%gﬁéﬁﬂi%h the Rab18%4 Yncllides™a
substantially disk-like elastic member 86 formed
from silicone rubber, and an elastic-member
10 receiving portion 87 formed from stainless. The
elastic member 86 is located in the upper part of
the table 74. The elastic-member recelving portion
87 has a recess 87A for receiving the elastic
member 86 approximately without any clearance
15 therebetween without using an adhesive.
The upper surface of the elastic member 86
serves as a surface 86A for holding the glass
substrate 12. As macroscopically shown in Fig. 10,
the holding surface 86A has a tilted flat surface
20 region 89 having a substantially linear profile
when viewed laterally and a curved surface region
90 having an approximately circular-arc profile
when viewed laterally. The tilted flat surface
region 89 is tilted downward from the outside
25 toward the inside, that is, from left to right in
the figure. The curved surface region 90 is

connected to the tilted flat surface region 89 and

is curved downward to the outside, that is, to the



87 has a recess 87A for receiving the elastic nenber 86 approxi mately

wi t hout any cl earance 15 therebetween without using an adhesive. The upper
the elastic nenber 86 serves as a surface 86A for holding the

surface of
gl ass sub
surface 86
|l inear pro

strate 12. As nacroscopicall? shown in Fig. 10, the hol ding
8 region 89 having a substantially
file when viewed laterally and a curved surface region 90

A has a tilted flat surface

havi ng an Zpatoki &t &ihe cfiowrs - arkcpesfiinglyehefiamed | ateral ly. The

tilted fla
toward the
surface re
is curved

Accor di ngl
t he gl ass

hel d Qn th
i ncr eased

tilted fla
on the rig

that the

10

15

20

25

surfacip region 89 is tilted downward fromthe outside 25

Rat tRALf dGm | Rt the (§EAate @S ($Rowngde. F¥Be curved

Ak t

ion 90 i connected to the tilted flat surface region 89 and
G\A;}E/ﬁ?dgﬁ'(?st%esﬂﬁﬁé:i%tfet hZt helden fhestaplent74nanfe figure.

b | .am ion, that is, . in th tate a hown in Fig. 9,
Ens 1 andnas S GLeManE LanhE 1Y ORd Ehe v RSHOMMSHLE dent 16

% vacuum, gr.,i
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the Ief t-r bty dbhetH@ i 1B £ Pat Lhulele 8’ B8YHo £ BETIAIA! £nlr OVi ded

curved surface region 90 is located on the right
hand of the central position M of the elastic
member 86 in the left-right direction in Fig. 9.

In the present embodiment, provided that the
elastic member 86 has a diameter of about 250 mm,
the boundary A is located about 50 mm to the right
of the central position M in Fig. 9. The curved
surface region 90 has a radius of curvature of
about 1250 mm, and is curved when viewed
microscopically. As shown in Figs. 8 and 10, the
elastic member 86 has a protrusion 91 approximately
at the center C thereof, which slightly protrudes
from the surrounding region of the elastic member
86. The protrusion 91 is formed by fitting a disk
member 93 in a shallow recess 92 formed
approximately in the center of the elastic member
86. The disk member 93 has a thickness slightly
greater than the depth of the recess 92. Note that
the disk-like member 93 may be formed from a film
material, paper, rubber or the like. As described

below, the disk-like member 93 is not particularly



el astic nmenber 86 has a dianeter of about 250 nm the boundary A is

.l ocated about 50 mmto the right of the central position Min Fig. 9. The
curved 15 surface region 90 has a radius of curvature of about 1250 nm
and is curved when viewed mcroscopicahly. As shown in Figs. 8 and 10, the
el astic nenber 86 has a protrusion 91 approximately at the center C

t her eof , i.ch slightly protrudes 20 fromthe surrounding region of the
el astic medddHited a?hel(gﬁ‘gt PFsilh % AP rekasglsy membexy that skamenber
93 in a shallow recess 92 forned. approximately in the center of the

el astic nemfercOBBTeHRlYelR Qefirtmed wiulle: hhekekass ispRsyrateyreat er
than the dlgrloé &Eg recess %2. Note that _the disk-1ike _nmenber 93 may be
formed from<a 3%¢m r?at]é?’f‘ip? Fshelemedder16r age hekBg Aampbaatered

bel ow, the_disk-1]jke nber 93 is not particularly 24 limted as_long as it
is an el asti% & ePtE"r??a‘f' ca hebé’%’ﬁ’ﬁ&ﬁ%ﬁ’\/e?%/ BarorRRdiRtieEahe gl ass

subst%ate | ement. 16 are being lamnated to each

ot her?” The_W Zt&apglg'fag%]gs%? eﬂ'%"f REGRQ: 5 with the el astic member 86. As
Cabl e support  BForthevas A LaRpork \ B0 fle Iher CaBIeCBUBPORTe { abl o
T 2 cant el FEPAN1HRER ) F1406 AR PRI d S lippon Y © SuPPOrt
element 95 for supporting the lower surface of the
table 74, a cantilever support member 97 for
10 supporting the table support element 95 in a
cantilever manner so that the free end of the table
support element 95 is pivotable about the left end
thereof in the figure, a plate-like intermediate
support element 98 for supporting the cantilever
15 support member 97 with the lower end thereof being
fixed thereto, guide members 99 for supporting the
intermediate support element 98 so as to allow the
intermediate support element 98 to be raised and
lowered, a base 100 for supporting the guide
20 members 99, first raising/lowering means 101 for
rotating the free end of the table support element
95, and second raising/lowering means 102 for
railsing and lowering the intermediate_support
element 98. The first raising/lowering means 101
25 and the seconq raising/lowering means 102 form
moving means for moving the table 74 toward and

away from the vacuum grid 73.



cantilever manner so that the free end of the table support elenent 95 is
pi vot abl e about the left end thereof in the figure, a plate-Iltike

i ntermedi ate support elenment 98 for supporting the cantilever 15 support
menber 97 with the | ower end thereof being fixed thereto, guide nenbers 99
for supporting the internediate suppoﬂﬁ el ement 98 so as to allow the

I nternmedi ate support elenent 98 to be raised and |owered, a base 100 for

supporting the guidler POsepLsi09,/ fowetinhdy Thé@hkowRyl NgnbRAT 01 for
rotating the free end of the table support element 95, and second

rai si ng/ | owercamy eS8nhakdPnon tep Skagface ! Do il tba iupwapadicat e
support elenent 98. The first raising/lowering neans 101 25 and the second
rai si ng/ | ovdre gighandnlRigor m, navEegdresnseworsh@ft neldicahifbine 74
toward and away fromthe vacuumgrid 73. 25 The first raising/lowering
means 101 7 ufies mawiang 16hehazamglast adm stheadeiDidoniddled upward to
the right in Fig. 7, a feed screw shaft nmechanism 107 for noving the cam
105 i § t he ddorécbhbal, Thier detfitoirighd |&frecitdion dineftligan Tn Byy. 7, by
rotation of a notor 106, and a camroller 108 fixed approximately to the
center of ttabher off facwosor the6t aldind sappem wdbhem 19%8 afidxiesl/ing its
outer. peripheral surface in contact with the tilted 10 surface 104. The
first rai siaRprofématelvake tdie center of the lower surface of

the table support element 95 and having its outer,
peripheral surface in contact with the tilted

10 surface 104. The first raising/lowering means 101
operates as follows: as the cam 105 moves to the
left in Fig. 7 by rotation of the motor 106, the
cam roller 108 moves upward whilé rolling along the
tilted surface 104. As a result, the free end of

15 | the table support element 95 is moved toward the
vacuum grid 73.

The second raising/lowering means 102 has
substantially the same structure as that of the
first raising/lowering means 101. The second

20 raising/lowering means 102 includes a cam 111
having a top surface 110 tilted upward to the right
in Fig. 7, a feed screw shaft mechanism 113 for
moving the cam 111 in the horizontal direction by
rotation of a motor 112, and a cam roller 114 fixed

25 approximately to the center of the lower surface of
the intermediate support element 98 and having its
outer peripheral surface in contact with the tilted

surface 110. The second raising/lowering means 102



operates as follows: as the cam 105 noves to the left in Fig. 7 by
rotation of the notor 106, the camroller 108 noves upward while rolling
along the tilted surface 104. As a result, the free end of 15 the table
support elenment 95 is noved toward, the 6vacuumgrid 73. The second

rai sing/l owering nmeans 102 has substanglally t he same structure as that of
the first raising/lowering neans 101. The second 20 raising/lowering neans
102 i ncl ude’RPgr@étins 1as Kohlows:t s stheéacam 1011 mostesipwar dhe t he ri ght
in Fig. 7, a feed screw shaft nechanism 113 for noving the cam 111 in the
hori zont al YeE&cthimpmpiher Resisdosx innBder. 1M2byamptathonr off etheld
fixed 25 approximately to the center of the | ower surface of the

i nt er nedi atBe8Fphi2 el EREntcd8 Fod IL%i Ad 4 Movest apyardphadadie surface in
contact with the tilted surface 110. The second raising/lowering nmeans 102
26 operatestg 9 kongs the Eidhted sB¥E@aqe 1RO, Iierebym the position
in Fig. 7 by rotation of the notor 112, the camroller 114 noves upward
while 2rol I1¥ﬂ&3&Ir’cﬂ1gﬂPﬁeWq?%egéﬁfeﬁ;esﬂ?@,m’f%e?é&?@‘? aP 8i-ng Thiee
internediatg support elengﬁ&)98. The first raisin%élomering means 101 and
the tabl e 721T8% T3} SR PYERANG To2pfi 4 Ghyangs hewhabderitt. 7 and

8, the | ock nechanj s 77 e provi ded approxi mat el at reqular intervals
' are ré&sgg andEHowgred in tﬁgs way. Y g

As shown in Figs. 7 and 8, the lock mechanisms
77 are provided approximately at regular intervals
10 at three brackets 78, respectively, in order to
lock three sides of the 1id 72 except the side
about which the 1lid 72 is pivoted (i.e., the right
end in Fig. 7). Each lock mechanism 77 includes a
fixed cam 117 having a bottom surface 116 tilted
15 upward to the left in Fig. 7, a base block 119
movable in the horizontal direction by a cylinder
118, a pressing plate 120 supported on the base
block 119 and capable of being raised and ldwered,
and capable of pressing the edge region of the 1lid
20 72 with its tip, a cam roller 121lrotatably
supported by the pressing plate 120 and having its
outer peripheral surface in contact with the tilted
surface 116, and a spring member 122 for biasing
the cam roller 121 against the tilted surface 116.
25 More specifically, the lock mechanisms 77
operate as follows: when the cylinder 118 moves the
pressing plate 120 horizontally to the right in the

figure in the unlocked state in Fig. 11(A), the cam



10 at three brackets 78, respectively, in order to |ock three sides of the
lid 72 except the side about which the lid 72 is pivoted (i.e., the right
end in Fig. 7). Each | ock nechanism 77 includes a fixed cam 117 having a
bottom surface 116 tilted 15 upward to %fe left in Fig. 7, a base block 119
novabl e in the horizontal direction by cylinder 118, a pressing plate
120 supported on the base block 119 and capabl e of being raised and

| onered, anodldepabl2l ofoplesomgthlee teibedeguxrf aCet 116 i Dy2@h& with its
tip, a camroller 121 rotatably supported by the pressing plate 120 and
havi ng its bbasdngpefopher f stihéaspriingomenblemi 1 A2t,heviiéetreby thef ace
116, and a spring nenber 122 for biasing the camroller 121 against the
tilted surfRrEessiag 2Blatee Itcisi daiwegredhdowakdntbiearhass bAloaperat e
as follows: when the cylinder 118 noves the pressing plate 120

hori zontal |}19e t K& ikt lpekesk stagerdn Fige Jdill OBled et blbn Fig.
11(A), _the cam27 roller 121 rolls on the tilted surface 116 by the

bi asi Y f orRRTEAMOEpEPRy RRSSEADM P Laker dRP the PFemsedg plate 120 is
| owered toward the base block 119. In the | ocked state in Fig. 11(B), the
tip 5 portidfadnsithetRPeSULRE pPurfacs ¢£ bhesskbd @i nst the outer

surface of the ljid 72. reinafter, effects of _the | amnating device 70
will be describ gre%nagfzr, effects of the laminating dé%ice

70 will be described.
First, with the 1id 72 being opened (see Fig.
10 8), the rear surface of the wafer 13 is sucked and
held at a prescribed position on the top surface of
the vacuum grid 73 in the figure so that the
double-sided adhesive tape 15 of the laminated
element 16 faces upward. The glass substrate 12 is
15 sucked and held_on the table 74. The 1id 72 is
then rotated to the closed state in Fig. 7 by the
motor 80, and the lock mechanisms 77 lock the 1id
72. In this state, as shown in enlarged view in
Fig. 12, the glass substrate 12 approximately faces
20 the double-sided adhesive tape 15 of the laminated
element 16 at a prescribed distance.
Driving of the motor 112 of the second
raising/lowering.means 102 (see Fig. 7) then moves
the lower cam 111 in the direction shown by arrow A
25 in Fig. 12, whereby the intermediate support
element 98 is raised and thus the first
raising/lowering means 101 and the table 74 are

raised. As shown in Fig. 13, the left end of the



First, with the lid 72 being opened (see Fig. 10 8), the rear surface of
the wafer 13 is sucked and held at a prescribed position on the top
surface of the vacuumgrid 73 in the figure so that the doubl e-sided
adhesive tape 15 of the lamnated elenmggt 16 faces upward. The gl ass
substrate 12 is 15 sucked and held on the table 74. The lid 72 is then
rotated to the closed state in Fig. 7 by the notor 80, and the |ock
nmechani sns BA3BRkSURSrate7d2 Ipeatsdiatesess dimwhhen lambngsed/i ew in
Fig. 12, the glass substrate 12 approxi mately faces 20 the doubl e-sided
adhesi ve ta@j%EPBF e FiRshacantactsetthaslaninakedceilinneatsisnce.
Driving of e not or 2 of the second raising/lowering neans 102 (see

Fig. 7) the vEgcoprh ¥hsdngitavwering meeansedq»ncendirwguadsow A 25
in Fig. 12, whereby the internmedj ate support elenent 98 is raised and thus
e

the first rF&sTRY/ Redifs 13R9atdre HRotam 406 9fe the Edgstas
shown i.n Fig. 13 t | eft . end of the_28 | ass_substrate 12 | ocated
cl osesP to %ﬂiﬁ%ﬂ??;ﬂﬂ?r%PQmﬂﬁaﬁﬁ ipﬁﬂé%%ﬁtgéﬁ?t%é B&ATESed el enent
10 o o RS BHST WA TR e TUATERY kit e 201
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end of the table 74, the right end in the figure,
is rotated upward accordingly. In this way, with
10 elastic deformation of the holding surface 86A, the
glass substrate 12 and the laminated element 16 are
gradually laminated from the outer end of the
tilted flat surface region 89 toward the outer end
of the curved surface region 90 while removing a
15 very small amount of air present therebetween, as
shown in Fig. 14. The glass substrate 12 and the
laminated element 16 are thus laminated each other
approximately completely as shown in Fig. 15. Note
that, in the above laminating operation, the
20 adhesive of the double-sided adhesive tape 15 is
melted by the heating means 83 (Fig. 9) in order to
facilitate removal of the air present between the
glass substrate 12 and the laminated element 16 to
the outside.
25 According to the second embodiment, the air
can be reliably prevented from being trapped

between the glass substrate 12 and the laminated

element 16 in the resultant lamination even when



end of the table 74, the right end in the figure, 1is rotated upward
accordingly. Inthis way, with 10 el astic deformation of the hol ding
surface 86A, the glass substrate 12 and the | am nated el enent 16 are
gradually lam nated fromthe outer endo9f the tilted flat surface region
89 toward the outer end of the curved surface region 90 whil e renoving a

15 t .of bet Fig. 14. Th
gl ass Supsii oS SBea PO R 8l I S ¢ eafantds cacn

above | am A nBhBp bR AE St Dong %“%” F' CRRBPES dokhadnesi ve

tape 15 is Ited the heating neans 83 (Flg 9) in order to facilitate
renoval of ‘th %?r éﬁf betmeen the glass substrate ‘12 and the

eﬁir?ogﬂrggtel te[]rg r%geégﬁ ig%zﬁq@%\?ge@%f figﬁ£¥6b§$%d bet ween
SRR W B A
I R R R e e
menber 86 ighq COART m\fﬁsxeﬁef&wﬁgn\ﬁh 16 LBR YfbigS1AHIAlEed’ to
each other. The elastic member 86 thus absorbs the
load that is intensively applied to a prescribed
10 part of the glass substrate 12 and the wafer 13.
Ae a result, the glass substrate 12 and the wafer
13 can be prevented from being damaged in the
laminating operation.
Moreover, the elastic protrusion 91 provided
15 approximately in the center of the elastic member
86 slightly protrudes therefrom. Since the
protrusion 91 is compressively deformed in the
laminating operation, the air can be effectively
prevented from being trapped in the region around
20 about the center of the glass substrate 12 where
the air is most likely to be trapped.
Note that the glass substrate 12 and the
laminated element_lG may be laminated to each other
with the laminated element 16 being held on the
25 table 74 and the glass substrate 12 being held on
the vacuum grid 73.
Operation of the table 74 may be conducted by

the vacuum grid 73. Alternatively, this operation



and the |am nated el enent 16 are being lam nated to each other. The

el astic nenber 86 thus absorbs the load that is intensively applied to a
prescribed 10 part of the glass substrate 12 and the wafer 13. As a
result, the glass substrate 12 and the wafer 13 can be prevented from
bei ng danmaged in the |am nating operatBQn Mor eover, the elastic
protrusion 91 provided 15 approximately in the center of the elastic

nmenber 86 mayghid yapvaldddiesetheledf rone Satafuhhgrii'@ti3shaa 9c1hé5
conpressively deformed in the |amnating operation, the air can be

ef fectivel ytapiaa/ented from being trapped in the region around 20 about the
center of the glass substrate 12 where the air is nost likely to be

trapped. Note thZhet elgstse mdmbest 8 6ldnapdbeheEormeinatssn eaenent 16 nmay
be lam nated to each other wth the | am nated el enent 16 being held on the
25 tabl e 74manentiel gbddersubBanatsel lPcbaiengritebdromas thengaawumygri d 73.
Qperation of the table 74 may be conducted by the vacuumgrid 73.

Al ternétivelly, admprepedatélyn defomyabiediin deblebdiamsamatihegvacuum grid 73
and the table 74. The elastic nmenber 86 may be formed froma nmaterial

ot her than epPlerattorubber as long as it 5 is conpressively defornmable in

the | am nati ng
The laminating device 70 may have a structure

capable of laminating the glass substrate 12 and
the laminated element 16 in a substantially vacuum
10 space.
. The heating means 83 of the second embodiment
may be applied to the first embodiment.
In each of the above embodiments, the glass
substrate 12 and the laminated element 16 are
15 laminated to each other. However, the present
invention is not limited to this, and other members
having opposing laminating surfaces may be
laminated each other.
The structure of each part of the laminating
20 device of the present invention is not limited to
the illustrated example, and various modifications
can be made as long as substantially the same
effects are obtained.
As has been described above, according to the
25 present invention, the holding surface of one of
the holding means for holding the first and second
members to be laminated, respectively, has a curved

surface region so that the distance between the



operation. The | am nating device 70 may have a structure capable of

| am nating the glass substrate 12 and the lamnated elenent 16 in a

substantially vacuum 10 space. .The heating neans 83 of the second

enbodi rent may be applied to the firstzgnbodiment. In each of the above

enbodi nents, the gl ass substrate 12 and the | am nated el enent 16 are 15

| am nat ed gf ea% ot her. ver t he present |nvent|on Is not limted to
hep

this, and §°ﬁ£ﬂ g'“ﬁ'ﬂﬁ&étsn tP aRendiambnat Cje§ may be

I ted each_o he str c ure o art. of _.the I mn

dZ‘C’. ce of t9Ea BPEZ@LX t{ﬁx?éffﬁ?%ﬁ °|‘I'c?tr$ ﬁBPE&%S;—Pﬁe R E%Fé exarrpl e,
d [ dif t b d ubstantially the same

affects ar A Seisd A&W%geﬁe&‘i‘g%ﬁ%sa°”gﬁoéacm R aBhy B 35
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surface region. This enables the air remaining
between the first and second members to be
laminated to be removed to the outside along the
10 curved surface region in the operation of
laminating the first and second members to be
laminated. As a result, the air can be prevented
from being trapped in the resultant lamination in
the operation of laminating the first and second
15 members to be laminated.
Moreover, the pair of driving devices provided
at symmetric positions with respect to the center
of the curved surface region are simultaneously or
alternately operated to gradually make the first
20 and second holding means close to each other. This
enables the first and second holding means to
become close to each other with one holding surface
tilted with respect to the other. 1In combination
with the shape of the curved surface region, this
25 structure makes it possible to implement the
aforementioned removal of the air with improved

reliability.
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5 menbers to be | am nated can be gradually lamnated to each other toward
the outer end of the curved surface region. This enables the air renmaining
between the first and second nenbers to be lamnated to be renoved to the
outside along the 10 curved surface region in the operation of |amnating
the first and second menbers to be |ambated. As a result, the air can be
prevented frombeing trapped in the resultant lamnation In the operation
of | am nating t hMokielate Andthec agh 1hdewisbaivablelse 181 palsarh cdhskreover,
the pair of driving devices provided at symetric positions with respect
to the centepnnefctimgcmerdzessr proy rdgdodnaret slenisttaraoeisbf drhe
alternately operated to gradually nmake the first 20 and second hol di ng
means cl oseflysdacindt Beconihi Bolddayg oseahs fio smoxed igecbhé hol di ng neans
to Dbecone close to each other with one holding surface tilted with
respect to @h¥esitieon thadorpheafiast vind secondpbodidimg means surface
region, this 25 structure nmakes it possible to inplenent the

af or en2nt i chegomevhPsef ttheandr anah frpmowachr et i tfacB2 Moreover,
the cylinders enables the respective connecting nenbers provided in at

| east one ofonRecking: membeechagd ol 1P A tnddmatt engbie$ nbemaingrecti on

that the first and second hol di ng neans
of the connecting member. Such bending of the

connecting members enables the operation of
laminating the members to be conducted smoothly.

10 Moreover, the protrusion formed from an
elastic material is provided approximately at the
center of the holding surface of one holding means
so as to slightly protrude from the surrounding
region. Since the protrusion can be compressi&ely

15 deformed while the first and second members to be
laminated are being laminated to each other, the
alr can be reliably prevented from being trapped in
a region where the air is likely to be trapped.

Moreover, the holding means for holding the

20 member to be laminated having an adhesive has
heating means for heating the adhesive. This
facilitates removal of the air present between the
first and second members to be laminated to the
outside in the laminating operation.

25 Moreover, since the first and second members
to be laminated can be laminated in a substantially
vacuum space, the air can be more reliably

prevented from being trapped between the first and



5 becone close to and away from each other. Each connecting nenber has a
joint that enabl es bending of the connecting- nenber. Such bending of the
connecting nmenbers enabl es the operation of |amnating the nenbers to be
conducted snoothly. 10 Mreover, the prefrusion formed froman elastic
material is provided approximately at the center of the holding surface of
one holding neans. so as to slightly protrude fromthe surrounding region.
Si nce the[ﬁBFPHQ(ﬂP@Bﬁﬂ&;%%ngPeéﬁmk#?tfﬁ(kﬁthﬁdkﬂﬁi@at%@girst and
second nmenbers to be Ilamnated are being lam nated to each other, the air
can be rel i2BP¥Fa}dRR-nted frombeing trapped in a region where the air is
likely to be trapped. Moreover, the holding neans for holding the 20
menber to be | am nated havi ng an adhesive has heating neans for heating

t he adhesi v, i cilit s removal of the air present between the
first and s€§8ﬁgﬁh§é£rbhﬂﬁ%é@?ﬁﬁﬁmﬁexito the outside in the. |am nating
operation. 25 Myeover, since the first and secon nbers to be |am nated
can be’l ani nated” PH §%ﬂﬂgiﬁnﬂéh?ypr9§8ﬂ}niBX&é*igh gen &% be nore
reliably pr ted. from_bei ng trapped between .the first and 33 second
nmenmbers to ‘ngﬁ' ed: 38 AR t?ﬁpFﬁﬁi i A% q:atﬂ?gnfqli\ldﬁ‘?gpﬁ ing
APPLICABILIgYsemiconductor wafer and a glass substrate by

using an adhesive tape.



5 For exanple, the present invention can be wutilized as an apparatus and
met hod for lanminating a seni conductor wafer and a gl ass substrate by

usi ng an adhesive tape. 34 WHAT IS CLAIMED IS: 1. A lam nating device for

| am nating first and second nmenbers to Ee | am nat ed havi ng opposi ng

| am nating surfaces, conprising: 5 first*and second hol di ng nmeans for

hol ding the first and second nenbers to be | am nated; and nobving neans
for all ow ngHATe ¥$reLAAMEBeTSnad hol di ng neans to becone close to and away
fromeach other, wherein 10 a holding surface of .one of the first and
second hol di ng nkdand hbaminadieg denvflane feyi daminathatg af Hirstance
between the first and second nenbers to be lamnated is gradually increased
outwar d, anangs s¢rondvimembenas tvakes Lhmifiatedahdvsiowgndpplsimgl di ng
means cl ose to each other so as to enable Joer,vI\E the first and second
menbers to bamimdkbegd sturbrdesendonprisingved surface region. 20 2. A

| am nating device for lamnating first and second nenbers to be | am nated

haV|ng5oppomrm)fl@ﬂﬁuﬂﬁﬂgS@mﬁ%@ebohﬁ#RM|mﬁmysffpsthﬂkﬂtBQOMQGKﬂd|ng
means for holding the
first and second members to be laminated; and

moving means for allowing the first and second
holding means to become close to and away from each
other, wherein
10 a holding surface of one of the first and
second holding means has a curved surface region so
that a distance between the first and second
members to be laminated is gradually increased

— ronn b e '7 2ee |
outward, and

15 the moving means makes the first and second qu&
holding means close to each other so as to enable dg@gﬁk
the first and second members to be laminated to be g“{(ﬂQSL
gradually laminated to each other toward an outer OVQLQJ |

V\ap.‘oe_r\‘: .
\od

. N ee {:;"5‘7

end of the curved surface region.

20
2. A laminating device for laminating first
and second members to be laminated having opposing
laminating surfaces, comprising:
first and second holding means for holding the
25 first and second members to be laminated; and

moving means for allowing the first and second

holding means to become close to and away from each

other, wherein



25 first and second nenbers to be | am nated; and noving nmeans for allow ng
the first and second hol di ng neans to becone close to and away from each

ot her, wherein 35 a holding surface of one of the first and second hol di ng
means has a curved surface region so that a distance to a hol ding surface
of the other holding nmeans is gradually increased fromits 5 center toward
out side, and the noving neans nakes the respective holding surfaces of the
first and second® hBPdidipFesnyfageseft @nmcofother fhrat smednabl e t he
first and second nmenbers to be lamnated to be gradually 10 lam nated to
each ot her $¢6RPGhdI191diRgemeNEr BaH A sFyEVes] suEfpgd neegde@nesdce
according t clainkg wherein the nmoving neans _includes a pair of driving
15 deviceséb%yiﬂe 1FtapGRett? caphokdbRg Burfaeepes: thetashemter of

t he curved .su ce region, ,and the first and second hol di ng means gradual ly
becone cl ogéoi‘éié’gcﬁn 2REr 4% %Fﬁ%ugwr&a%?@eﬁﬁm| t8perating the

cach O vi 1 BE0Ted THRF I i EBPndie  hat enabl es a corrosponding | - |

connecting rrenbEafhe moving means makes the respective holding
surfaces of the first and second holding means
close to each other so as to enable the first and
second members to be laminated to be gradually ]

10 laminated to each other from their center toward /

outside.

3. The laminating device according to claim 2,
wherein the moving means includes a pair of driving
15 devices provided at symmetric positions with
respect to the center of the curved surface region,
and the first and second holding means gradua11y7
become close to each other by simultaneously di'
alternately operating the driving devices.
20
4. The laminating device according to claim 3,
wherein each driving device includes a cylinder

that enables a corresgonging connecting member

/ .
provided in at least one of the first and second

25 holding means to move in the direction that the
first and second holding means become close to and

away from each other, and



provided in at |east one of the first and second 25 hol di ng neans to nove
in the direction that the first and .second hol di ng means becone close to
and away from each other, and 36 each connecting nenber has a joint that
enabl es bending of the connecting nenber. |ST~~LS .5. A lam nating device
for lam nating first 5 and second menber® to be | ani nated havi ng opposi ng

| am nating surfaces, wherein second hol ding neans for hol ding the second
nmenber to be | aniestledcoan®ctingdmeitbd or hakessi fginttheisgeond nenber to
be | am nated against the first 10 nenber to be |am nated, the curved pad
has a curveeémablasebeaglbngaof athépcpomd ®PihbenRaibee .t hat a thickness
thereof is gradually reduced fromits center toward outside, and 15 the
curved pad nakes the first and second nenbers to be |am nated close#tq .
each other so as fromtheir center toward outside. 20 to enable t %F%%“Qo(tb
and second menbemss tA bamilmant hagedevide goadubdhynbatimgt £8 risq each ppherst =,

Il 6. The | am nating device according to claim5, wherein the curved ﬂ@gejéaﬂ,
is a hérd membskrseadnihenemberad tsair bacd dneDhaeids Havihgoloypois §hes < ‘7
region. 25 7. Alamnating device for lamnating first e
laminating surfaces, wherein
second holding means for holding the second
member to be laminated is a curved pad for pressing
the secdnd member to be laminated against the first

10 member to be laminated,
the curved pad has a curved surface region at
a tip portion thereof so that a thickness thereof
is gradually reduced from its center toward

outside, and

15 . the curved pad makes the first and second \
members to be laminated close to each other so as \
to enable the first and second members to be |
laminated to be gradually laminated to each other }

from their center toward outside.

20
6. The laminating device according to claim 5,
wherein the curved pad is a hard member and the
curved surface region is a mirror-finished region.
25 7. A laminating device for laminating first

and second members to be laminated having opposing

laminating surfaces, wherein



and second menbers to be | am nated having opposing |am nating surfaces,
wherein 37 a holding surface of one holding neans has a tilted flat
surface region tilted so that a distance between the first and second
menbers to be lamnated i s - 41.0 .-. v-JLns e., gradually increased
inward, and a 5 curved surface region ddnnected to the tilted flat surface
region so that the distance between the first and second nenbers to be

laminated is gaadield¥ngneuarede OBlENas e ﬁe(idil??”mé'a'?fb NRgQs Jrekes the

first and second 10 hol ding neans cl ose to each her so as to enable the

first and seadreld nEmaer sdPEheel FEGP6AR] i Be€a 9rduhtY ol ami nated to each
other froman outer end of the tilted flat surface region toward an outer

end of theddwtenticeubkaseergthe fibr$t B | 88t8ald ﬁﬂeﬂs\é':%e 86CBkdi ng to
claim7, wherein a protrusion is forned approxwgf o center of the

hol di ng sulbadmatefihd sonerdatdilly IRapeasedsSih a'iPdghh ‘yotrude froma
surroundi ng 20 region, and the protrusion is conpressively defornmable in a

proce§s of chaviedt sugfiaee fregloandkonnedtbdregberhd Ot De tledi fphed to each
other. 9. The l|am nating device according to any one 25 of clains 1 to 8,
wher ei n at shefsceneegildiheso that the distance between the
first and second members to be laminated is
gradually increased outward, and
\_,_...._..-—-—— .
the moving means makes the first and second
10 holding means close to each other so as to enable
the first and second members to be laminated to be
gradually laminated to each other from an outer end

of the tilted flat surface region toward an outer

end of the curved surface region.

15
8. The laminating device according'to claim 7,
wherein a protrusion is formed approximately at a
center of the holding surface of the one holding
‘means so as to slightly protrude from a surrounding
20 region, and the protrusion is compressively
deformable in a process of laminating the first and
second members to be laminated to each other.
9. The laminating device according to any one
25 of claims 1 to 8, wherein at least one of the

members to be laminated has an adhesive on its
laminating surface, and the holding means for

holding the member to be laminated having the



menbers to be | am nated has an adhesive on its |am nating surface, and the
hol di ng neans for -~ holding the nenber to be | am nated having the 38
~adhesi ve has heating neans for heating the adhesive. 10. The | am nating
devi ce according to any one 5 of clai 1to 9, wherein the first and
second nmenbers to be |am nated are capggle of being lamnated to each
other in a substantially vacuum’ space. 10 11. A nmethod for |am nating
first and sdbesiverhiosr heathed ameansed dmvhagtdmpsthg | ani nating
surfaces, wherein one of the first and second nenbers to be lamnated is
hel d on a a8dbemilgerface region so that a distance between the first and
15 second nenbers to be lamnated is gradually increased outward, and the
first and second nenbers to be |am nated are nade to becone close to each
ot her, whereby the nenbers to be lamnated are gradually |am nated to each
ot her toward anl8ut &heolapdnating devwbdesadeerdiag e afy Bre net hod
accorging tog claim1l, wherein the nenbers to be lam nated are gradually

| ami ndt ed ©fo SdRIMmBt Hertq r dm vhaTe breddre EHrgte and sewomfl 25 t he ot her

end, that is, the outer end of the curved surface region. 39
members to be laminated are capable of being

laminated to each other in a substantially vacuum

space.

10 11. A method for laminating first and second
members to be laminated having opposing laminating
surfaces, wherein one of the first and second

) members to be laminated is held on a curved surface
region so that a distance between the first and

iS second members to be laminated is gradually
increasead ggfﬂgyg: and the first and second members
to be laminated are made to become close to each
other, whereby the members to be laminated are

gradually laminated to each other toward an outer

20 end of the curved surface region.

12. The method according to claim 11, wherein
the members to be laminated ar§7gradually laminated

to each other from their prescribed one end toward

e

25 the other end, that is, the outer end of the curved

surface region.



v
t

of\fZCa 13. A nethod for laminating first and second Sur~n nenbers to be
| am nat ed havi ng opposing |am nating surfaces, characterized in that the
first and second nenbers to be |lam nated are made to becone 5 close to

each other so that the nenbers to be I|gninated are gradually laminated to
each other fromtheir center toward oul’side. S
aotved)

13. A method for laminating first and second SUJAQV?
members to be laminated having opposing laminating
surfaces, characterized in that the first and
second members to be laminated are made to become

5 close to each other so that the members to be
laminated are gradually laminated to each other

from their center toward outside.



