| 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

nmet hod capabl e of preventing the air frombeing trapped in the resultant
| am nation when first and second nenbers to be |am nated having opposing

| am nating surfaces 10 are lam nated to each other. RELATED ART 10 AUG 2005

Conventionally, a substantially0@§ﬂh*b¥§0 em conductor wafer having a
multiplicity of 15 circuit patterns Tornmed on its surface (hereinafter

sinply referred to as "wafer") is known. The wafer thickness is comonly
~adjusted by machining the- rear surface of the wafer with a grinder or the

i ke aft f ) ' 11,20 he recent denmand for
ul trat hi Ehuvva }{eqr.gﬂsi %%@ ﬁfhkﬁ@?@ﬂﬁﬁf‘g%ﬂ’% nventional |y about 300
m is reduced to about 100 mto about 50 m Since the wafer is already
thin before the machi ning process, cracks or the 25 like are likely to

occur if i hined w thout any pretreatnent. Accordingly, the
nachininahgﬁgﬁgégiis %ﬁ%tines conducted after a 10 AUG 2005 2 10 AUG 2005

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

10 are laminated to each other.

RELATED ART
Conventionaily, a sﬁbstantially disk-like

semliconductor wafer having a multipliclity of

15 circuit patterns formed on its surface.
(hereinafter, simply referred to as "wafer”) is
known. The wafer thickness 1s 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 thickmness, which is
conventionally about 300 um, is reduced to about
100 pm to about 50 pm. Since the wafer is already
thin before the machining process, cracks 6r the

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

machining process is sometimes conducted after a




gl ass substrate or the like is lamnated to the circuit surface of the
wafer for reinforcenment by wusing 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 2of cutting the ultrathin W A06 2005
Accordingly, as in the machining process, the dicing process is also

required tg?lgﬁsc%%%t%t@f&ﬁr thdl B8ReSUlSt L 2 nStéanivatedet 0 the rear
10 surfac the wa the surface opposite to the circuit surface, in

order {0 163 BLaroe sligrad gENth ok o3 oy ( e tioebLeisiet,_agnesive

tape is exi bl'e, one surface of the doubl e-sided adhesive 15 tape can be

| am nat ed ‘gglg@e suabasa fsifeda{@hebY veareapa .one side of the adhesive
tape and gradually pressing the adhesive tape fromthe other side thereof

while renoving (1feedifer HOWRVaFhe HiSEnghprodfessakert heighiass cHestrate
are less 20 flexible than the adhesive tape, it is difficult to laninate

the gj ass gasly %ﬁtboctnﬁepgt hen swisf 8ee crfckbe aathesixe 1ppeo W surface
opposite to that lamnated to the wafer, while removing the air by

var pi ng ongrethdachkhey *&guaf &6 £ 0buditassg 26 haiihsl @t ina | ar ge
degree. Therefore, air is likely to be trapped between the wafer and the

gl ass subsyhgless. arﬂc&ﬁb&idgl? | idee! ¥nt @nlee ma ERARECh gaplrioddysi,n the
resul tant | am nation.
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
i5 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
side thereof while removing the air. However,
since the wafer and the glass substrate are less
20 flexible than the adhesive tape, it 1is 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.



1 0 AUG 2005 Such trapped air would hinder the rear surface of the wafer,
the surface to be machined, frombeing held substantially horizontally in
t he machining process, thereby degradi ng accuracy of the 5 nachini?
surface of the wafer. Mreover, chips %having a distorted cutting suﬁﬂﬂ&é%ﬁ
or the like are likely to be produced in the dicing process. The present
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t he presen 0 provide a l'am nating vice and a lam nating
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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. 1In this laminating device, a
holding surface of one of the first and second

holding means has a curved surface region curved so



10 AUG 2005 that a distance between the first and second nenbers to be

| am nated is gradually increased outward. The novi ng neans nakes the first
and second hol ding neans close to each other so as to S enable the first
and second nmenbers to be lamnated to e gradually lam nated to R ﬂ% ger
toward an outer end of the curved surface region. This structure é 3h S

the air repplyl o JPLYGSEA NBecidsh EAY SEEROY MRIReESunde | ani nated to

be 10 renoved to t out'side along the curved surface region in the

oper at i on 9L 3N LNB heaithslr A1 oSCHORHBANE! nko difsdam nated: As

result, the I'f cah be prevente om b€ing trapped 1n the resultant

lam nati on,y gg}ﬁ OPeFAL! Gy inbaméﬁgnﬂaﬁéehgh@ "Sir8fdapgrond menbers

to be | am ha n particular; even when I rst and second nenbers to

be | am nat £dc 3l hese alily | RESHPRELSe Wl Bhtn Ginbe & 14kl xrevent ed

frombeing Trapped 1n t result ant mnation 1n the operation o

lam nati ”geﬁgbtﬂée {ifab%&srée b8 d A% B3he méRBerd NPot BeAMOUMEh adHRECt, 2

| am nati ng evice for Tamnating fTirst and second nenbers to be |am nated

having OPPOS! B4 | ARGy S Yaihear o algideack IsinaRd carend el di ng

nmeans for the I rst and second nenbers to_be | am nat ed, and
moving meagg by &)aoWedhie difetaddhSeseBd rdpidhNg FRANS to becone

close to ang ama;ﬁ#ron1each other. In this |lam nating device, a holding

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. In
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. In this laminating device, a holding



10 AUG 2005 surface of one of the first and second hol ding neans has a
curved surface region curved so that a distance to a holding surface of
the other holding neans is gradually increased fromits center toward 5
outside. The noving neans makes the respective holding surfaces dfl AUSeZ005
first and second holding neans close to each other so as to enable the

first d d ) ; '
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t owar e above object is al so
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the afore renova he air W Improved reliabilTty.

connect i ndSERBe B G0y TR JRREER R HRL bR S LR 1ol ding
means tO’EHE E@é&ﬁd members to be laminated to be gradually
laminated to each other from their centef toward
10 outside. The above object is also achieved 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 cloée 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 it 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



6 direction that the first and second hol di ng nmeans get close to and away
fromeach other, and each 16 AUG 2N5 connecti ng nenber has a joint that
enabl es bending of the connecting nmenber. In this structure, 5 bending of

t he connecting nenbers enables the opgration of |amnating the neﬂﬁ rs to
be lam nated to be conducted snoothly. According to still another Ehﬁﬂﬂﬁ

f th t i tion, | am_ nat. i ' f 1 I nat | first d
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substantially vacuum space._ In this | am natin Vi ecand_ hol di ng

g evi ce
means for 9F dFhGStEhetCeldtfh 2¥BF L&D Bé‘cllhn?ﬁgfaé:d i3n4 ERA<Rd pad for
pressing 15 the second nenber to be | am nat against. the firs nber to
be | ani natt@pngRe ing \Bg hé@saa(ﬂﬁiﬂ% §h? c &Y BR %F%é%PngmWion
thereof so _that a thickness thﬁ%ﬁpf I's ﬁaQE?IIy éeduq: rom Its center
e

ed %
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| am nated close to each other so.as to enabl e the f.iJst second
nenbérs1x?%%piﬁﬁrﬁﬁeﬁgﬁ)%%nBP&ﬁkﬂ$ymF ?ﬁfe&nﬁQi%gc?E%her from their
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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
substantially 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 portiom 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.




region. 7 10 AUG 2005 According to yet another aspect of the present

I nvention, in a lamnating device for lamnating first and second nenbers

to be | am nated having opposing |am nating surfaces, a holding surface of

5 one holding neans has a tilted flat surface region tilted so 05

di stance between the first and second nenbers to be |am nated is gradually

Surf ace. regi on AGEOFSE C“%egroesﬂfa%%t S Bnetoet. e RESTIAE o
Teans. makeUiPRB YRR st Linch LRBASAE %%ﬁé%@a' et tamer "o o
| nat ed %ﬂ%&'ﬁ%qﬁ%‘%cﬂr}%mw R e tendtor Lo HA TS ha v RE Ty 200 Y
9L eSS el LR K RSB e SR e Lot e
JEf R e s e
10 1 U {36 1Al 108, HEARY Sf B oo palLly gaatruge (rom o
'n a mwmesgcg% E%@Q@QJ@ £895Qrféméw%tea 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 holding means close to 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 structufe 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. In

this structure, the protrusion is compressively



second menbers to be laninated to each other. In this structure, the
_ protrusion is conpressively 8 10 AUG 2005 defornmed while the first and
second nmenbers to be lamnated are being | am nated to each other. This

reliably prevents the air frombeing trgpped in a region where tﬁp @'mﬁs
likely to be trapped. 5 Preferably, at | east one of the menbers to B)

| am nated hag an adhe ve o ani_nat i surf nd.th hq}drng nmeans
for holdin ?I‘?é:m aﬁ#’ﬁﬁ?e(?rh vERT A '%ﬁ'g’ ﬁg “eating
Second menfERLTELe éZ%%i e%'aé?r S H w%ﬁrﬁéaﬁéé”%%cﬁaﬁﬁ'*ﬁ%?e P the
Z?Zef;rvfna”?'séi Lk REsYioh EoNiTTE asddr vohel Mareld Brames; i hoon °
emmved t oEPH Jatiéb&ir”erdn?ﬁﬁi”da%ﬁ?"ﬁ’ﬁﬁﬁrégaﬁirﬁ FPEEREPAE and second
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am nat | ng BRI T BE. Aol AR ETE VR et Ropeil bR D eoant 25
invention, Jn0a JELhod d ofnbaWPAiAY hEShs®br holding 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 cach 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 reliably
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



second nmenbers to be | am nated havi ng opposing |am nating surfaces, one of
~the first and second nenbers to be lamnated is held on a curved surface 9
10 AUG 2005 region curved so that a distance between the first and second
menbers to be lam nated is gradually igcreased outward, and the first and
second nenbers to be |lam nated are made to becone close to each]@Aﬁsl’?m,

ch” ot her
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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 thaf 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



25 portion of Fig. 1; Fig. 3 is a partial enlarged cross sectional view
taken along line AAAin Fig. 2; Fig. 4 is a schematic view show ng the
state where a glass substrate is lamnated to the center 10 of a | am nated
el ement (wafer); Fig. 5is a 10 AUG 20Q9p schematic view show ng the state
where the left half of the glass substrate is Iam nated to the iﬂtAUﬁa?ﬂﬂﬁ
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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 sectional 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) is 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 operation: 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



the | ami nating device, showing the early stage of 25 the |am nating
operation; Fig. 14 is an enlarged cross sectional view of the essential
portion of the |am nating device, showing the state during the |am nating
operation; and Fig. 15 is an enlarged 4%} cross sectional view of tIfeAls 2005
essential portion of the |am nating device, showing the state after
completion of the |am nating operation. 10 AUG 2405.5 BEST MODE FOR

CARRYI NG OSFoRE FRUDNITRL Mded naft dhe pbsenieiid PrRhkopr &fent

invention will be described with reference to the drawings. Fig. 1 is a
concept ual theagramismtingnfigricr. shaeinge th& oFHALS tBE B rst
enbodinent. Fig. 2 is an enlarged cross sectional view of an essenti al
portion of cpAplatign ¢f gthe jleminagtingecarerilsioBection taken al ong
line AAin Fig. 2.. In these figures, a lamnating device 10 is

configured as an 15 apparatus for lamnating a glass substrate 12 (first
menber. to be | am nated) and a |lam nated elenent 16 ésecond nmenber to be
| ani nét ed) BESTy MQPE: HORCARRNING QUT JTHEHMVENTLI®N dhesive tape 15 to
each other in a_substantially vacuum 20 chanber._ The | am nating device 10

i ncl udes vacuunﬁe_c‘?%%@ftfe_cﬁm ﬁﬁ‘br?éjri’d'é?gtf?,&? ﬁgepé’p'é‘f)ﬁﬁnd:f forming a
vacuum chagber,  1Lrst MR B8 TR0 RRE d6T en DL NG SPRET e UM
drawings.
Fig. 1 is 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
grid 19"), second holding means for sucking and
holding fhe surféce of the wafer 13 of the

laminated element 16 under the glass substrate 12



in Fig. 1, for sucking and hol ding the glass 25 substrate 12 (hereinafter,
referred to as 'vacuum grid 190), second hol ding neans for sucking and
hol di ng the surface of the wafer 13 of the |am nated el enent 16 %der t he
gl ass substrate 12 12 10 AUG 2005 held py the vacuumgrid 19 (hergi nAliGt 2865
referred to as "curved pad 20"), and noving nmeans 22 for noving the

curved pad 20, topard .and away fromthe _vacuumgrid.19. 5 The vacyum
chanber foﬂﬁ}é ﬁgﬁiﬁg Yﬂ&aﬁﬁsgrﬁd;h%e?ﬁﬁﬁﬁgnig%ﬁﬁmeﬁeuﬁ&Fﬁ bot t oned
contai ner .opened._at its tgp agg,% lid 25 capabl e of beigg 1$ ened and
closed at &¢I 8Sed GYEAR A2 InAnBoAP DY ITRE ARGy 224 5% forned by a
bottomwal |l 27,10 d alower,sid 8 extending _verticall ong the
per i pher al HGL0Ys q:tq}fé BHVSH V\BPFIV\??J %‘ﬂgaﬁ‘g a?@ R Ea”’?'i@&ea
bottomed caontainer o fﬂeq at its bottom The lid 25 includes a top wall 30
havi ng sub§Fﬁﬁ?PQIﬁVp el@ane two-di mensional size 15 as that of the bottom
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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 1liad
25 is 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. In the
25 closed state at the closed position 24A (see Fig.
2), a lower end face 31A of the upper sidewall 31

of the 1lid 25 faces an upper end face 28A of the

lower sidewall 28 of the body 24 in close contact



arm33 allows the Iid 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. 2), a lower end face 31A of the upper sidewall 31 of the |id 25
faces an upper end face 28A of the |owe sidewall 28 of the body 184AU6r2005
cl ose contact 13 10 AUG 2005 with each other by a seal ant 32. The innser
space S forned by the body 24 and the lid 25 can be  sealed in this way.
By actuati W&th meacth@fhetabyui gEReIARE, 3éhe dMte W RASET EPPRRSer space
S 5 Is evacuat ed through an exhaust pipe_35 forned in the | ower sidewall
28. As a r8sflarmede b BRea RO | ¢4V &AMNFRBNdrE G pdee 81 Pt ai ned. The
vacuumgrid 19 is fixed to the Inner surface of the top.wall 30 of the lid
25. A vacu§fal®dndfe QY18 oHACt e BY 028 AL LRGWE PRETFPOAWD i s attached
to the vacuumgrid 19. By actuating the vacuum punp, a vacuum pressure |Is
produced | KagHum,Aenetatox cHdhder 13 YHhBIoh F RP1gRaK SBASS Ste 12 Is
sucked and held on a snpoth surface 15 region 39 (first oIdigg_surface),

that Ps, alSskpryadindatBrondl ffaeXRRU§taPiBgpdtr £L-H9d s sucked

and hel d extends substantially .horizgntally when the lid 25 is noved to
the cl osedthgosteres Bhdevgli, 2 Urvgé pf’ad}/?ﬁu a ¥&Pd nenber such as an

al um num menber havi.n n alumte curved surface
substantié&fy vacuum gnner space S is obtailined.

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

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 wvacuum chamber 38, whereby the glass
substrate 12 is sucked and held on a smooth surface

15 region 39 (first holding surface), that is, a
sucking surface. Note that the glass substrate 12
thus sucked and held extends substgntially
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



region 46 (second hol ding 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 graduallx
reduced fromthe center Cto both sidgg in the left-right directibhAugh 005
Fig. 2. As shown in Fig. 3 (cross section taken along line 14 10 AUG 2005
A-Ain Fig. 2), the curved suhggce region 46 _at the

S

%0 ext endohnd) b 4By & he *Eha S AETRb AT G e 9-PR 14 Snogertiiia ool ar
Suck and' hPR & Eher fubrupa mad afoesste s Rpa Lrpkta e Snt 16, The
that the dPECHRCSES TR P bIarhgthenddiF Shl PRc PAERP BT e b tiual 1y
SUrface rebn kRS oF nbEBrpid of E§eor S ERTFAGR ot bESRETeRaiy to &
VUt o pE3F7 BhnSet B ¢ boa Y RO TRLh; She1 e SRRAER (SE B vacuum
Pam nat od VERETRohS fHattPE, AT PARPIRHE PRk 16, 108 BAT¥E8ed and
hel d on the Cl.él’ved surface r g: on 46 _t.hrou uchi osrhpgg%se 48. Not

h t.h
that the d3UE®S8 &L Aahk 'Rﬂft%pg;ﬁf?g'gﬁé;%eﬁ td a circuit

and is curved so that the distance to the cpposing
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



surface (top surface in'Fig. 3) 13A-of the wafer 13. The novi ng neans 22
I ncludes left and right cylinders 50, 51 and connecting rods 54, 55. The
25 cylinders 50, 51 forma pair of driving devices provided at symetric

positions with respect to the center gsof the curved surface rﬁgpggggﬁm
The connecting rods 54, 55 serve as connecting nenbers 15 10 A or
connecting_the cylinders 50, 51 with the support base 44 of the curved pad
20,rfmpecfPFm%P“qﬁgq%%%et??v@ﬁkﬁ?@?qﬁ ?&e SM iHERs B 51 are

provi ded outside of the bottomwall 27 of the 5 vacuum chanber form ng

menber 17BSUPROThrhegepatit 96 ithe afuryehdPrInd®d B§SRRAMLVES Yand

retracting left _and right piston rqods 58, 59 connegted to the respective
connecting HxBTBE,@ﬁébe?miY%rVBH 96 e (FY 1&9%5%e3Q1w£§d and

away 10_frgn1the vacyumgrid 19. "The cylinders 50, Sé ca% pve t he
respect i veREPs®FPYIHe L uEgide b Ghn Pattam ratht 4% RhgtPen the
present enbodinent, the |left piston rod 58 and the_right piston rod 59
move Up an‘daﬂ’b‘\}&r'i"iﬁhaﬁ'bﬁ?efﬂ_gﬁg'%nﬂ@f‘.b%elzg 'coﬁ'ﬁ’e%;?ﬂé_gredﬁispsg, 55 are
pendeel e Bat 15 ebbagd BhadSELed Wy SraRind S LoataeLl 2ot e
of the respecll S9Nt PR St T 2Bo5OMRHL ! BY, 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 as;éonnecting
20 members. This allows the operation to be
implemehted 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



20 nenbers. This allows the operation to be inplenented snoothly even when
the left and right piston rods 58, 59 nove upward at different speeds.
Herei nafter, the procedures of lam nating the |amnated elenent 16 to the
gl ass substrate 12 by 25 the lam nating device 10 will be descri{pggs 2005
conjunction with Figs. 1 to 6. First, the doubl e-sided adhesive tape 15 is

?fgjefnf’ggn;&;r§.r§%ﬁoaa§§§ﬁj@%?e§&f%iéﬁf “f%ﬁ ﬁeﬂrﬁ-&?a’?&ﬁ?{ aoner "
post T aneelOF e VEcHE G460 et FofhBi SRS g et
ol e R R e el
gﬁ;\égdrp?gp%?? Asoréﬁg\/\ﬁrﬁ nFrg. a?ﬁﬁegﬁ]lgi Zggig’ C ogeglso t atantqle vacuum

ng ne 1 I S-Totd ,
form ? g légfﬁc’i‘f%%gdésaﬁla%élgié?hfgﬁgirgo\v{\}'fﬁir}'?lg? g m'ngﬁzngjactehgr ?gyt hen
evacuate e_i 5 f [
chanbor . TABAARTEA° TRtnfy 1R, PraRICR, 8ot TEYed Facuum

si mul t aneoysl . (rd VER UM hBe ol thal ciibea WIRI 26 NG idRSensubstrate 12

and the | am nat
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 lifted
position, the piston rod 59 of the right cylinder

51 starts moving downward (in the direction shown



el ement 16 face each other at an approximately 20 uniformdi stance. As a
result, the respective piston rods 58, 59 of the cylinders 50, 51 nove
upwar d, whereby the glass substrate 12 and the [|amnated elenent 16 are
pressed agai nst each other at positiong7near the center C of the curlVAUf 285
surface region 46 (Fig. 4). Wth the piston rod 58 of the left cylinder 50
being held at the lifted ositiaon, the Eiston rod 59 8; EE? rjght cylinder
51 starts bibvihg AFRIENd (ER9the ki r ERBo SR PRY oF ALB® By the

Fig. 5). Th d, pad 20 hol di he_| ani | 16 th
Ctarts pi Ve ngaminatod, GREERatct by HHTR i BBRA B PEGAS CFE £F i gt

in Fig. S. The di spl acenent betwee he piston_5 ro , D9 radual | y
irmreasedQﬂmehQWQFFakﬁblEl&ﬁqﬁeéeﬂﬂﬁﬁfgagrﬂTfie?grﬁﬂﬂriﬂgt

reased.
As a result, the left half of the doubl e-si de adhesi ve _tape 15 of the

d
| ami nat ed it eFd@- 1%-i nThFe 31 FBLEGLGPLIRA TYe PR TRE B1PS Fhe gl ass 10

substrate 12 _along the curved surface r.egi on_ 46 of he, cur.v pad 20 whil e
renovd ng FYRFy | P9 z}rﬁ)uﬁﬁfagﬁlaaﬁc'yt &Wq?fée%ﬁfagi (?epéhgpel & fte:sent on the

o1 1o Shabe SEHRR e S48 5P 4 FhERENE bR AL
COmP! et e YL ILe oS08 LGPYRLAD F8d 28 P chi dslbaeriiiig S0 held &

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. In
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.



At the same 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 angle thereof. The other half (right
half in Fig. 6) of the [am nated elenmggt 16 and the gl ass substraquyﬁsze
gradually |am nated each other while renoving the air from25 the center C
to the outside (Fig. 6). The glass substrate 12 and the | am nated el enent
16 are thus cogﬁlt&%léhparﬁmi@at@&fbheé?mt 18614 sARE05 After the

| ami nated elenent 16 Is thus |anmnated to the glass substrate 12, the

| anmi nat ed lemdmarteds tia xeliet glawrs gpads tuater &2, 1bhpes kaménatrd of the

| am nati ng device b{ a not-shown robotic 5 hand or the I.ike. The wafer 13
fixed to tadegiant l&ugst¥ade trp thet 943 afvbatrateo el sulsdepant
machi ni ng process of machining and polishing it wth a grinder or the

li ke. AccoPBitn®% othge #amépagﬁﬁwi fenlce heywa drot 1ghpymngobint Htass
substrate 12 are lam nated to each other with the doubl e-si ded adhesive
“tape A5 i nhand @Kt £hE dikevacTing svafenwt 3 efidesyibg the aglass om t he
center Cto the outside. The air can thus be prevented from being trapped
in the | anfRRStRAtEs 1f otEsthepttrpasierrede 9 rkheemuRisaament he
curved pad 20 is noved toward the vacuumgrid 19. However, the vacuumgrid
19 naylxaﬁBﬁH}Q%ﬂﬁr@qqﬁess of machining and polishing it

with a grinder or the like.
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 grid
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 seguentially 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



curved pad 20. Alternatively, both the vacuumgrid 20 19 and the curved
pad 20 may be noved toward and away from each other. The |eft and right
cylinders 50, 51 are herein simnmultaneously driven to press the center C
(Fig. - 4), and the curved pad 20 is the@ pi voted so that 25 the | arhin&Ugi 2085
process is sequentially conducted in order of Figs. 5 and 6. However,
alternatively, the lamnated elenent 16 and the gl ass. substrate 12 may
.be | am nat edtty eaeh cyhbndeyx f30stoadthet stigted a0 RU@ 2085amdy one
cylinder 50 to the state of Fig. 5 and then controlling the cylinders 50,
51 to the sheie comtaglléngy theusyvilipdarscyldnddl o The @dtate
substrate 12 is herein used as a 5 first nmenber to be |amnated and the
| ami nat ed odl kgt ¥6 by acégakbingsddundecwddipgdex oSBe | ani nated. However,
the | am nated el ement 16 may be used as a first menber to be lam nated and
the gl ass substihe eglasmnysbbosinatesl decoperedfbersed) a® Be | ani nat ed.
Al t hough the first enbodi nent enables the glass substrate 12 and the
| ami nat ed &ligneht megpher be (b hamdmatedaandttee Laminabstdntially
vacuum space, the glass substrate 12 and the 15 | am nated el ement 16 nay
al t er nat i velhemenitadihat edustesl eagh aotsreond meypher timtbes not In a
substantially vacuum state. However, the first enbodinment nore reliably
prevents t Aaminateshy However, the laminated element 16 may
be used as a first member to be laminated and the
gléss 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.



bei ng trapped between the gl ass substrate 12 and 20 the | am nated el enent
16. Hereinafter, a second enbodi nent of the present Invention wll be
described. Note that, in the foll ow ng description, the sanme or equival ent
conponents as those of the first enbodiygent are 25 denoted with the AYG2805
reference nunerals, and description thereof will be omtted or given
briefly. 20 10 AUG 2005 The second enbodinent is characterized in that a

| ami nati ng devi EBS7E&FPRda enbedimant Lsechrracteriaad dm tphat

| am nating device 10 of the first enbodinent is applied to for |am nating
the glass 3 da@minatdnm davice (59 Wdhderat 8tBaG TRt BRgentthe

| am nated el enment 16 as a second nenber to_be_ |am nated to each other. As
shown in FFgem £hatgof Hheadamipasingk deeire 1@ afethe| €48t having a
-shape of a 10 substantially rectangul ar_ pl ate and pi votabl e about the
right end ¢fbodimenty igcapmlidad ¥ EXeoh@MifRing Fmsglassched to
the inner surface of the |id 72 (the |lower surface in Fig. 7), for sucking
and hdl di ngubfErakendie el 8ndkr e, menberetes b Lamddakeddiafd neans)
positioned so as to face. the vacuumgrid 73 when the lid 72 is closed as
shown in Fhg Iamipatad®hgmedtt hdldiasy FhEeGond memharate P2 a table

support neans 76 for
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
lid 72 (the lower surface in Fig. 7), for sucking
and holding the laminated element 16, a table 7;

15 (first holding means) positioned so as to face the
vacuum grid 73 when the 1i4d 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 1lid 72, for locking the 1id
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 B0 (see Fig. 8). The 1lid 72 is



supporting the table 74 so that the table 74 can be 20 noved toward and
away fromthe vacuumgrid 73, and a plurality of |ock nmechanisns 77

provi ded on the outer periphery of the |lid 72, for locking the Iid 72 ig
the closed state. The lid 72 is rotatabjyy supported by a 25 r ot at i thAdHZ0
79 located at the right end in Fig. 7. Afree end of the lid 72, that is,
the left end _in the figure, is rotatable wi_thin about 180 degrees by a
notor 80 (&€l gubgtamhially 7hord zomYaliyc 2ebl Hdy dttBepsrRaned |y
horizontally both in the opened state (Fig. 8) and closed state (Fig. 7).
As shown | F5at%e §Fige §dcanf gFlases istadigapelitdpprioki mately like a
disk, and is sized to 5 be included within the outer peripheral edge of the
lid 72 when vi efed SRB¥®H iehsFdSal 1§: FhHe WREGHMM gﬁ?ﬁd7§3na%ssubst antially
t he same suction_ mechani smas that of the vacuumgrid 19 of the first
enbodi ment SPARE G 2RRE X LBaLe hEs 1dke @ afdSdki ndald 5 | 8L 286 FPg surface
73A at the_ bottomin Fig., 9 in order to suck and hold the |am nated

el eneft 16Pehekrehuded pithdn stheypitern@agipherad j¢dgge of okRE state
as shown in Figs. 7 an the |am nated el enent_16 is_sucked and 15 hel d

d 9.
subst ant i aliiya ﬁ'b?i yheamy viegad tne-dimersianpllidhedBRe YAFEUM of the

| am nated el enent .16 facing downward. The vacuun1grid 73 |1 ncor porates
grid 73 has substantially the same 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 wvacuum grid 73 is
slidable in the left-right direction in Fig. 9
along the inner surface of the lid 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 wvacuum grid 73.



heati ng means 83 (see Fig. 9) such as a heater so that an adhesive of the
doubl e- si ded adhesi ve tape 20 15 on the | am nating surface can be heated
with the |amnated elenment 16 being sucked and held on the vacuug1gwt§m
73. Note that the vacuumgrid 73 is sljglable in the left-right dind 5
in Fig. 9 along the inner surface of the Iid 72. The initial 25 position
of the lamnated elepent 16 in  the |eft- ht _directjon in the figure is
adj ust abl e by af*S 28PN skRefidh: c%pal’ilhée ?aaa\?ar?c'f‘n Bago@dh d and
retracting fromthe vac rid 73. 22 10 AUG 2005 As shown in Fig. 8, the
tabl o 74 PAPRROXIMA L Hat Kﬁajﬂ?aeﬁagg%eﬁiﬁ%dfrmmg op.

The table 74 has bst ant aII the sa SuUc nismas that of the
curved pad *8%P of 'ﬁﬂﬁ'héz rl?*‘ ‘hb‘bﬂ?nﬁ sh n%gag'aﬁ f5§'ﬂﬁk| ng and
hol di ng the gl ass subst 12 on %ﬁ? tOB sur.f ace. own. in Fig. 9, the
‘table 74 i "uﬁigna“'% E‘f‘ M af Py WhHAk- PEL NS a%PFé’erﬁen?)ﬁfl &9 t@fmed from
silicgne ru and an stic-nmenbe 0 receiyving portiopn.87 fornmed from
st ai nPess. féﬁiﬁl% ﬁéﬁﬁﬂe§§|§940%§t&?qqp ﬁeQHnﬁNCB%Wg ofnd; he

vl Tt T ghad 't@«eng%é SRR oL i iR R0, O
herebel negt AR 4RLILGED SUNGHA eqls YpReTpRigE of (e elestie
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 receiving 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 iaterally. The tilted f£lat 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 990 is
connected to the tilted flat surface region 89 and

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



substrate 12. As nmacroscopically shown in Fig. 10, the holding surface 86A
has a tilted flat surface 20 region 89 having a substantially |inear
profile when viewed laterally and a curved surface region 90 havi@guﬁa@
approximately circular-arc profile wh viewed laterally. The til ]
surface region 89 is tilted dowmmward fromthe outside 25 toward the
inside, that is, fromleft toright in the figure. The curved surface
regi on 90 rdghtbnhacttdre t Bigmere: | tBgcondinglvacdeEgren 89 and is curved
downward to the outside, that is, to the 23 10 AUG 2095 right in the
figure. Acdamimatyormpefbhat [fi ndd drhet BARYss afnstiwrt e BxkIshown in
Fig. 9, the glass substrate 12 held on the table 74 and the | am nated

el enent 16%helthengdifissasubitgfFaterd 3 heddpent ttBped a1l diktande
gradual ly increased fromleft to right in the figure. The boundary A

bet ween t h&he | lapinagged edementgildn Boldnen Hhecyamyuny grsked gégion 90
Is located on the right hand of the central position Mof the elastic 10
nenbef 86 RFe heRopditilongf: adi rac8igtance gralualiw Hnpreasfid

enbodi ment, provided that the elastic nepber 86 has a_di aneter of about
250 mm t KEwukedty toi siodtatd8 vt fE9uHRA 1 o The PoRdagy the central
position Kin Fig. 9. The curved 15 surface region 90 has a radius of
curvature Betwesnt tHsotihtefdflate FyebaffeFe9dRey 87 and the

curved surface region 90 is located on the right
hand of the central position M of the elastic

10 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

15 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

20 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

25 greater than the depth of the recess 92. Note that
the disk-like member 93 may be formed from a f£ilm
material, paper, rubber or the like. As described

below, the disk-like member 93 is not particularly



m croscopically. As shown in Figs. 8 and 10, the elastic nenber 86 has a
protrusion 91 approximately at the center C thereof, which slightly
protrudes 20 fromthe surrounding region of the elastic nenber 86. The
protrusion 91 is fornmed by fitting a dhgk mnenber 93 in a shal | ow](eHg80592
formed approximately in the center of the elastic nmenber 86. The disk
menber 93 has a thickness slightly 25 greater than the_depth of the recess
92. Note thémitef apslan%eafedderis3amnye bastdiGratePP&h atRAtmCaRt eri al ,
paper, rubber or the like. As described below the disk-like nmenber 93 is
not particlfacoppEessiNgdvodsfiorpedd Wirllendhes 9lass Fubpdfiate nenber
that can be conpressively deforned while the glass substrate 12 and the

| ani nat ed &Be thegdammbnaged g hamenrt 1 b6cae Reing Armpra%edi on o1
may be integral 5 with the elastic nenber 86. As shown in Figs. 7 and 8,
the tabl e §8pSAeh AEReF 76 The| PFAtBUiam-Fik@ayadte dfd9Falel enent 95
for supportin%.the | oner surface of the table 74, a cantil ever support
menbe? 97 ¥éthtRepsdashbct Rem®Fe88upport element 95 in a cantil ever
manner so that the free end of, the table_support elenent 95 is pivotable
about the |eft BfdShMeERedm Figfe i QPG Bx ptReet@be; FOBRREFat e

support elenent 98 for supportin he cantil eyer 15 support, nmenber 97 with
the | ower ’éﬁé"’t%e—fgofinﬁéi‘ﬁ‘gesf i%(gﬂi?ﬁé’r‘gtjo',‘eg i%?‘reﬁﬂg’rpso’éﬁ for supporting

the 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
raising and lowering the intermediate support
element 98. The first raising/lowering means 101

25 and the second raising/lowering means 102 form
moving means for moving the table 74 toward and

away from the vacuum grid 73.



I nternmedi ate support elenment 98 so as
el ement 98 to be raised and | owered,
20 nmenbers 99, first raising/lowering
of the table support elenent 95, and
rai sing and | owering the internediate

to allow the internediate support
a base 100 for supporting the guide
means 101 for rotating the free end

cond raising/lowering negyg f or
support el enent 98. The flr?%m%E

rai sing/lowering nmeans 101 25 and the second raising/lowering neans 102
form nmoving nethe o sbvinad 3 hegv/dnweringope angnd 0 hwap ke she vacuum
grid 73. 25 10 AN M The first raising/lowering means 101 includes a cam
105 havi ngaacesp LePfheyimg ai R sprhareolfhetii§md ivPEagd Zoa feed
screw shaft nechanism 107 for noving the cam 105 in the horizontal 5
direction, thee qlght; ightFtigredti o £ged Screwhshagtameshapismpt or 106,
and a camroller 108 fixed approximately to the center of the | ower
surface of 107h&amprevdmshorheeicamnl 095 hdthayiMrie@iatr  peri pheral
surface in contact with the tilted 10 surface 104. The first

rai sihg/ | oddriess henns the 1efdrEtahds Hore6hd-omsinng &m 165 Mbves to
the left in Fig. 7 by rotation of the notor 106, the can1ro||er 108 noves
upwar d \/\th@tﬂﬂi‘Mgf’ﬁl Gheken i1906d aRd Reca TAL1LT LOB: £i%Rd e
end of 15 the table support elenent 95 is noved toward the vacuun1gr|d
73. The sc@BRFIEIBREGAYWEP A eeGRBtE® phsthe 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 while rolling along the
tilted surface 104.

As a result, the free end of

15 the table support element 9% 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



substantially the sane structure as that of the first raising/lowering
nmeans 101. The second 20 raising/lowering neans 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 noving t cam 111 in the horizont all AUG 2005
direction by rotation of a notor 112, and a camroller 114 fixed 25
approximately to the center of the |lower surface of the internediate .
support el eperabgsa@s hEoildPWwss asutidrepepmphbl bl mowescEoi th®ntact with
the tilted surface 110. The second raising/lowering neans 102 26 10 AUG
2005 oper atefasfrom dvise posheieamim IFkgved tbYt F@takienf ofn the
position in Fig. 7 by rotation of the notor 112, the camroller 114 noves
upwar d whi me@ten| L@y atlagade rpldar silfasovas ware8ywdilesing the

i nternedi ate support element 98. The first raising/lowering neans 101 and
the table mlhfegr #leeg afilr e obdAd@d suEfacmyl1Rs HRORePY Figs. 7 and
8, the | ock nechanisns 77 are provided approximately at regular intervals
10 at St hr e€&kainet $heg iptgrreddate sAPEPdS: edemsuktt RBee dMRs of the
lid 72 except the side about which the lid 72 is pivoted éi.e., the right
end in Fi gfigstezadsire/dAoterisg meang s and ithey Eablei77Aaving a
bottom surface 116 tilted 15 upward to the left in Fig. 7, a base block 119
novabl e i na%R FRadisashtanrddikewersst pin atByS MRY -

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 1id 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 lowered,
and capable of pressing the edge region of the 1lid
20 72 with its tip, a cam roller 121'rotatab1y
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



118, a pressing plate 120 supported on the base block 119 and capabl e of
being raised and | owered, and capable of pressing the edge region of the
lid 20 72 with its tip, a camroller 121 rotatably supported by tqi'us g
pressing plate 120 and having its outeg; peripheral surface in cont<ﬁ VGQ%
the tilted surface 116, and a spring nmenber 122 for biasing the cam
roller 121 against the tilted surface 116. 25 Modre specifically, the |ock
mechani sns rollepedle 891l |omsthehehlil hedcyyunfacel 18l hobas e
pressing plate 120 horizontally to the right in the figure in the unlocked
state i n Fibdiagipg) faneecaf Aheosmapingonepharr 122, reheyrehv thbetilted
surface 116 by the biasing force of the spring nenber 122, whereby the
pressi ng ppRessod Plater dRQ oher darrredsdafaeld the bage Rlegkked
state in Fig. 11(B), the tip 5 portion of the pressin% plate 120 is pressed
agai nst thé-lo%ter1§urtfl¥ﬁe19f:kteﬁ£ statex in (Bigi-nk1EB) offet $idF the
| ami nating device 70 will be described. First, with the lid 72 being
opened (se@gFfion @ R)thenhpressing rptater k3R haf Are9SSeL sucked and
hel d at a prescribed position on the top surface of the vacuumgrid 73 in
the figureagaingt tthe goahne-spF&pcrinesi ke aptd19%f the | am nated

el ement 16 faces upward. The glass substrate 12 is 15 suycked_and held on
the table 74. THeredngfter, effects of the laminating device

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 1lid
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



then rotated to the closed state in Fig. 7 by the notor 80, and the | ock
mechani snms 77 lock the lid 72. Inthis state, as shown in enlarged view in
Fig. 12, the glass substrate 12 approximately faces 20 t he doubl e-si ded
adhesive tape 15 of the lamnated elenggt 16 at a prescribed distance.
Driving of the motor 112 of the second raising/lowering means 1020(A6<005
Fig. 7) then,mves I 111 i e dir A 25

in Fig. 12,9%\_ﬁg_rseb$yu%’%§ﬁahm€;ﬁégiﬁceagﬁﬁp%’ﬁtc’s%Fgwn'@ég?\g{%’g_igg&rﬂd t hus
D ot b K0 Pon e 20000 LTS S e S,
Located ooyl B8 AR ERET ShRENh ol AR, SO st Rl ed,
Lol e e, 0% TR 081 U0 Lhgcted daLEIYIE T ISR 01 (00
Chioct on SR e ATERIRAD Fulng 08" AR FI0, B0 RH0R H0L0 00
150, 10, S S8E G Ry oot B e IS ER A bR S 1 e
oo e LB SRy 80U PR’ Ll e et ©
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



15 very small anmount of air present therebetween, as shown in Fig. 14. The
gl ass substrate 12 and the I|amnated elenent 16 are thus | am nated each

ot her approxinmately conpletely as shown in Fig. 15. Note that, i yﬁg 0
above | am nating operation, the 20 adhegi ve of the doubl e-sided adﬁg J 5
tape 15 is nelted by the heating means 83 (Fig. 9) in order to facilitate

i rZEE_Zl eSffeﬁtiEEa?éer %E?‘?é%”i%ﬁe@;l“’e haafag” RS, BLAF4 O Ra bR, 12
t ' i,abl d f |
the gl ass dnBerid o a8 harehc eddabed e ol Sone ROFAUBRSTERA ant "

| am nation_even wh 29 10 AUG 2005 the operation of lamnating the glass
substrate 129y $ﬁgnﬁﬁﬁﬁhaied elenent 16 is not conducted in a vacuum

hanmber. Si h I ' I h ' nb ,
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being damaged iyhd N¢andiHA08E 23 SRERY 1% axre bDeing laminated 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.

As a result, the glas§ 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 16 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



Moreover, the elastic protrusion 91 provided 15 approximately in the center
of the elastic nenber 86 slightly protrudes therefrom Since the
protrusion 91 is conpressively deforned in the |amnating operathﬁgw tﬂ@
air can be effectively prevented from#gging trapped in the regio EJ

20 about the center of the glass substrate 12 where the air is nost likely
to be trapped. Note that the glass substrate 12 and the |am nated el enent
16 may be [MA¥ nBeedividgeh bteeen,ithe i Haqu narddt of 2nemd 16hBei ng hel d
on the 25 table 74 and the gl ass substrate 12 being held on the vacuum
grid 73. OfaBdeod%f the table 74 nay be conducted by the vacuumgrid 73
Al ternatively, this operation 30 10 AUG 2005 may be divi ded between the
vacuum gri d 73 dihet pdagabrempmbere88 RAY cPRefiFmed FECBedf or med from
a material other than silicone rubber as long as it 5 is conpressively
def or mabl e Mategd 3lan® Ehernd hapepddiiFoneh&deheRafishgl 2B &8 7dtmay have
a structure capable of |amnating the glass substrate 12 and the

| ani nat ed eieneArPIEsiiyedihsdafPrNaRLeaduntngol&PiatIRG heat i ng neans

83 of the second enbodinent may be applied to the first enbodi nent.
operation.

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



In each of the above enbodi nents, the glass substrate 12 and the | aninated
elenment 16 are 15 lam nated to each other. However, the present invention
is not limted to this, and other nenbers having opposing | am nating
surfaces may be |am nated each ot her. 'érze structure of each part o tAﬂE 2005
| am nating 20 device of the present inventionis not limted to t @
Il lustrated exanple, and various nodifications can be made as |ong as
subst anti alfyrsite agadieseafdredt meabe 0Ht Siondrk Pamiamatbednidescri bed above,
according to the 25 present invention, the holding surface of one of the
hol di ng neagmsador oy dimg td@s eidr dtowaddsddondoutsiisbe s tDhee filans hat ed,
respectively, has a curved surface region so that the distance between the
31 10 AUG 2008 Biestndndcsledtbng mees sbeadiee | akiorsat etioi sagh adthblelny
i ncreased toward the outside. The first and second hol ding neans becone
cl ose to edeh bhieemoyinchaneanisngaebhatsdthéaf irss fandt sewbowsdcond 5
menbers to be Iam nated can be gradually lamnated to each other toward
the oui er emeimbenishet cubwedlasdnfadoed r eginorhe Thradareebl ¥s liamei matedemai ni ng
between the first and second nenbers to be |amnated to be renoved to the
out si de al obg ehshiothevedtewarsccthegomtem end eyferbheoswiveddani nating
the first and second nenbers to be lamnated. As a result, the air can be
prevented 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 centex
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. In 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.



frombeing trapped in the resultant |lamnation in the operation of

| am nating the first and second 15 nenbers to be | am nated. Moreover, the
pair of driving devices provided at symetric positions with respﬁiamto
the center of the curved surface regiogéare si mul t aneously or al t'ér t@w&
operated to gradually nmake the first 207and second hol di ng neans close to
each other. This enables the first and second hol ding neans to becone

cl ose to each otMerewwdr pnthleolaly hinderfsacenabilesdthiet resppediive t he
other. In conbination wth the shape of the curved surface region, this 25
struct ure nedepeidtimwgsmembensi pploanichedt e afoleasti oned anbhel of the
air wwth inproved reliability. 32 10 AUG 2005 Moreover, the cylinders
enabl es t hefiesgeandesegomnstthaddisndengapsovidemove atn| &3t one of the
first and second hol ding nmeans to nove In the direction that the first and
second hol dihgexddsn Sthadortthel fdarso and segondohaebdhng: eangach
connecting nenber has a joint that enables bending of the connecting-
menberd Sudpetomdi reloset o andnamdangfremvaachnaiilert heEggdy ati on of

| am nating the nenbers to be conducted snoothly. 10 Moreover, the

protrusi on ¢onmedfinm memhkenshas mtieiat |Khatoenrllappeaddnd vy at

the center of the holding surface of one 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
centexr of the holding surface of one hoelding means
s0 as to slightly protrude from the surrounding
region. Since the protrusion can be compressively

15 deformed while the first and second members to be
laminated are being laminated to each other, the
air 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



so as to slightly protrude fromthe surrounding region. Since the
protrusion can be conpressively 15 deforned while the first and second
menbers to be lamnated are being |am nated to each other, the air can be
reliably prevented from being trapped Ig a region where the air is]I i%'lﬁ
to be trapped. Mreover, the holding ne As for hol di ng the 20 rne\rrberu 035
| am nat ed having an adhesive has heating neans for heating the adhesive.
This facils¢abasi rmenbairof tohdeniXapiasdrddbénwadre t hamfiimst iagd second
menbers to be lamnated to the outside In the | am nating operation. 25
Mor eover, soperattheonir st and second nenbers to be | am nated can be
| am nated in a substantially vacuum space, the air can be nore reliably
prevented from bei ng trapped between the first and 33 second nenbers to be
lam nated in the lamnating operation. 10 AU 2005 | NDUSTRI AL APPLI CABI LI TY
5 For exanpIRPUSTRPABSARPLILCABIIONTYan be wutilized as an apparatus and
met hod for lamnating a sem conductor wafer and a gl ass substrate by
usi ng Jan adhesi vRoramscamdplelUG P065p3c sAAT XD Gt Roin sad. b& | ani nati ng
device for lam nating ant and second nenbers to be '
utilized as an apparatus and method for laminating

a semiconductor wafer and a glass substrate by

using an adhesive tape.



| am nat ed havi ng opposing | am nating surfaces, conprising: first and second
hol di ng noans for holding the first and second nenbers to be |am nated,;
and novi ng noans for allowing the first and second hol ding nmeans to becone
close to and away from each other, wherein a holding surface of one of the
first and second hol di ng means has a curved surface region so tf(]}aéqa 05

di stance to a holding surface of the otQﬁ{ hol ding noans |Is gradu q @’
Increased fromits center toward outside, and the noving neans nakes the
respective holding surfaces of the first and second hol di ng nmeans cl ose to
each other so as to enable the first and second nenbers to be lam nated to
be gradually | am nated to each other fromtheir center toward outside,
characterized in that said noving neans includes a pair of driving devices
provi ded AWHATISCLAIMED EStons with respect to the center of the curved
surface region, and the first and second hol di ng neans gradually becone
close to each other, by sjinultaneously or alternately operatlng the driving
devi ces. 2. Thel: of¥il d‘;‘ﬂ%é"h@&ﬁ?mﬂgﬁl‘b'ﬂ shorpd mephare tgbeach

driving daimsedNavhigdepotingihnfititing t;hﬁhm adthpssiagcor r espondi ng connecti ng
menber provid t ne of t .St ,,a nd _hql di ans to
nove in the g?tﬂ“gﬁ 33‘ !‘éﬂ%}&{gﬁ? 4: a n%&) cl ose
to and awhe limnﬂedemmmnvhimmdoeaﬂbwmnheﬁtnmg&ncdnﬂrkdléhgaugmtm t hat
enables b &ﬁh’{]ﬂ' A | am nating device according
to claim Mﬂg&glgﬁig‘?ﬁ? ch GRAY an'f. *no hol di ng the second nenber
to be | ani nat eck haldipgsarfasq of aaepsrhepﬁ@ssﬂwgmméommw%e

| am nat ed sadiade Yelgidn 6d ﬁhfsuhm% ﬂh@i kam&%tfesh ofheeholdingahedshas a

s or aduaBPYRRLA IRERReR i 1 Bt ISR R g, and 1 0 AUG 2005 35

the moving moans makes the mpective holding sarfaces of the first and

second holding means close to cach other so as to enable the first and sccond

members to be laminated to be gradually laminsted to each other from thelr center

toward outside,
characterized in that said moving means jincludes a pair of driving devices

provided at symmetric positions with respect to the center of the curved surface

region, and the first and second holding means gradually become close to each

other by simultaneously or alternately operating the driving devices.

2. The laminating device according to claim 1, wherein ¢ach driving
device includes a cylinder that enables a corresponding connecting member
provided in st least one of the first and second holding means to move in the
direction that the first and second holding means become close to and away from
cach other, and ’

each connecting member has a joint that enables bending of the connecting
member,

3. A laminating device accordiag to claim 1 or 2, said second bolding
means for holding the sccond member to be laminated is a corved pad for pressing
the second momber to be Jaminated against the first member to be laminated,

the curved pad has a curved surface region at a tip portion thercof so that a
thickness thercof is gradually reduced from its center toward outside, and



the curved pad nmakes the first and second nenbers to be lamnated close to
each other so as to enable the fast and second nenbers to be lam nated to
be gradually lam nated to each other fromtheir center toward outside. 4.
The | am nating device according to claim3, % nein the curved pod i %[ alg zgg\
hard nenber and the curved surface region is a mrror-finished region.

| am nating device for lamnating first and second nenbers to be |am nated
havi ng opposing | am nating surfaces, including. first and second hol di ng
means for holding the first and the secongl nenbers to be | am nated, and
noving means for allowng the first and second hol ding neans to becone
close to and away from each other, wherein a holding surface of one of the
hol ding nmeans has a tilted flat surface region titled so that a distance
between the first and smmwmmmm@mgemtwm

I ncreased from on n sai cond. hol di n ans to ot her
end t hereof and ag?:glrs g%ﬁmi’fg&%ﬂ%ﬁ qu%eb‘tWW

surface region somnmmmmmatmmeimummdaecond merrbers to
be lamnated is gradually increase d to said other end, and the noving
means mekes the first and second hol di ng nmeans close to each other so as

to enable the first and 4 Fhohthintingdsviceacconting alairm Boathérsin e awved pad isx

| am nated to each gt om,sai d o nd_of sal d. first d second hol di ng
nmenber to said ot%’é‘iI &a dﬁﬁ?@“?@ﬂfﬁﬁ ﬁ%%"to claims,
wherein a protrusion is formed approxi mately at a center of the hol ding
surface of the one hol di ! 0. a5, Sl rotr rom.a
surroundi ng region, and ?ﬁb{%@f‘ﬁg '@ﬁﬁ?ﬁ&éﬁy'?g V"B‘g fabe o
process of | ami nathﬁ@a&ﬂ&mﬁh@b@&dghﬂﬂﬂﬁd smRfibe imcluling fiest hdiicdoridtdldig each

aher ¢i ' at T“&L?T%ﬁﬁhﬁéﬁ&ﬁ%ﬁwﬁgﬁ%”ewmm on its

| anmi nati ng sur f ac emeans fit allbwing diedirftand veoml Hodding ks bobécbme el8PRand 0 be
| ami nat ed havi ng the aﬁ%t%'esu\‘/eﬂ‘%‘p AUG 2005
a holding surface of one of the holding means has a tilted flat surface
region titled so that a distance between the first and second members to be
leminated is gradually increased from one end of said first and second holding
means and to other end thereof, and a curved surface region connected to the titled
flat surface region so that the distance between the first and second members to be
laminated is gradually increased to said other end, and
the moving means makes the first and second holding means close to cach
other s0 as to enable the first and second members to be laminated to be gradually
laminated to each other from said one end of said first and second holding member
to said other end.

6. The laminating device according to claim 5, wherein a protrusion is
formed approximately at a center of the holding surface of the one holding means
80 as to slightly protrude from a surrounding region, and the protrusion is
compressively deformable in & process of Iaminating the first and second members
to be laminated 10 each other.

7. The laminating device according to any one of claims | to 6, 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 hiving the adhesive



36 has heating neans for heating the adhesive. 8. The |am nating device
according to any one of clains 1 to 7, wherein the first and second
menbers to be | am nated are capable of being lamnated to each other in a
substantial |y vacuum space. 0 AUG 2005

36
has heating means for heating the adhesive.
8. The laminating device according to any one of claims 1 to 7, wherein

the first and second members to be laminated are capable of being laminated to

each other in a substantially vacuum space.





