VACUUM LAM NATI ON SYSTEM AND VACUUM LAM NATI ON METHOD BACKGROUND OF THE
| NVENTI ON Field of the Invention [0001] The present invention
relates to a vacuum | am nation system and a vacuum | am nation nethod, in
which after a lamnate filmand a | am nate base itemare | am nated, the
|l am nate filmis cut off fromthe lam nated item having the lamnate film
| am nat ed thereon. Description of Related Art [0002]

VACUUM LAMINATION SYSTEM AND VACUUM LAMINATION METHOD

BACKGROUND OF THE INVENTION

Field of the Invention
[C001]

The present invention relates to a vacuum lamination system
and a vacuum lamination method, in which after a laminate film
and a laminate base item are laminated, the laminate film is
cut off fromthe laminated itemhaving the laminate filmlaminated
thereon.

Description of Related Art
[0002]

As the technique for laminating a laminate film such as
NCF to a laminate base item such as semiconductor wafer and then
cutting the excessive portion of the laminate film off the wafer
having the laminate f£ilm laminated thereon, it has been known
that the techniques described in Japanese Patent Application
Laid-Open (JP-A) No. 2009-32853 (0017 to 0019, FIG. 1), JP-A
No. 2002-134438A (0045 to 0049, FIGs. 11 and 13) and so on.
According to JP~A No. 2009-32853 (0017 to 0019, FIG. 1}, the
adhesive sheet is directly cut in accordance with the shape of
wafer by the cutting blade at the position where the adhesive
sheet is pressed and adhered to thewafer. In JP-ANo. 2009-32853
{0017 to 0019, FIG. 1), however, the position where the adhesive

sheet is pressed to a wafer and the position where the adhesive
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As the technique for lamnating a lam nate filmsuch as NCF to a | am nate
base item such as sem conductor wafer and then cutting the excessive
portion of the lamnate filmoff the wafer having the lam nate film

| am nated thereon, it has been known that the techni ques described in
Japanese Patent Application Laid-Open (JP-A) No. 2009-32853 (0017 to 0019,
FIG 1), JP-A No. 2002-134438A (0045 to 0049, FIGs. 11 and 13) and so on.
According to JP-A No. 2009-32853 (0017 to 0019, FIG 1), the adhesive sheet
is direshkgtcuts idutaceos daneeswuinkh thel shaper of nyatiar tby o hei spbkkeag skl ade
at the position where the adhesive sheet is pressed and adhered to the
wafer . the 3RthAMNber2009r32853 {0047 t00GL%sFl Gy Lhithovwemesrekhe,

position where the adhesive sheet is pressed to a wafer and the position

where themadhesiors asheelnpSsEltoAr enkhgream®n ARt a Hllddibs Pkt shiet
di sposed at the outer peripheral side of the pressing unit. Therefore,

limtatigng @ara%éﬂm@lsegoﬁgttr@%rpf§se§£@9a?fpltlb—z% adheshye -gheeln § g \eﬁf er or

constraints are app ied to the cuttlng (0] he excessive portion o

%:S?éﬁg .)V%é??%?t” A R e T N T P 3

UL si det%{zf};}%@é’éi{m?%ﬁ %P%g‘%}gré)éth%gc Cé’dcﬁ]erg%%@i%ﬁ %};8&2' Ll @%Qek”b”&e

area to ressed er-

pressing u heref n 0 ,

whi |l e a?r E&FMBI ﬁﬁéﬂgg%es?v Egﬁg #ﬁ?ﬂ §8€ZfE% 8§aé&p§9ﬁ%d 15 tﬁg
portlon closer to.the Si he waf er t he rotatably, novi .press
ol or oS HES e uf okt RaCh b i BP kB B e i kL ot hoa iRl

affixin g nhadhe5|ve sheet to a wafer in two stages as described above
howeverSLithganhde bR R pREfEFShal ﬁ@hgéﬁé%iWe%éWeétlﬁ%t arPR8E - hAikCor n y
to the entlre surface of the wafer. Further, in JP-A No. 2009-32853 éOOl?
to 001RTEFEINY)Un{ker eTh§rﬁ’§Od%9SrcF~Pp¥? oh Nhat Orest g3 by Gh7 d1a8Pil

rubber sheet is performed in a vacuumstate, and it is not expected that
use of Blpress rohiée péadbetyeerydde aidlieatvenseeh ang bienyadempliét el y

expel | ed. [0003] In JP-A No. 2002-134438 (0045 to 0049, FIGs. 11 and
13), a dieebdénd t e tlse apdikednt olawaf ero ushagoan sdpis ichtioa wefkron a
waf er nounting table, and after the application roll is noved, the tape

IS, inbhetsaneopediahlon, meuinhypirles scutdl hgr bl atle enhaccioralanicesw thd he
shape of the wafer. In JP-A No. 2002-134438 (0045 to 0049, FIGs. 11 and
13), howewverafakfixathofiiakaral 6n tdeperftoraeddy dheiappli £ata@hekakle, and
t here have been probl ens descri bed bel ow. There has been a problemin which
since tige@apptbcati®hekobh €AP EOHPEESS s0Ak) & il dd 860 @& ah dlre@eld, Mt a

hi gh- pressure conpression is partially applied to a wafer. In addition,

there hasnheena bk eayi fin i @ﬂ@emﬂeésyﬁ@ekslﬁnpﬁfﬁgeaouﬁlEeymdyshape
wafer fromone side toward the other side by the application roll, the

conpr esgi, 0R 1for £&+ apal 'sqﬂrpé/cé he, @apphLCcatdn. I Ogguqltfﬁéaf S aponge.ak fhe

starting portion, the ending portion and the niddl'é porti on because the

I th f f d;\F t
moves f?%%gﬁﬁg@??éﬁgt%?a L A B R TR S e S

case mher r has ctions.such as,_ S, a Iater I force i s
appl i ed’ 10 ?ﬁ er aﬁgf %@ £5, 2R ot lng Rﬁrforme vactuum

e pr Oj ect 1 OnSSh? a
state, and it is not expected that use of a press roller leads
to a good affixation with air being completely expelled.
[G003)
In JP-A No. 2002-134438 (0045 to 0049, FIGs. 11 and 13),
a die bond tape is affixed to a wafer using an application roll

on a wafer mounting table, and after the application roll is
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[ 0004] In recent years, there have been cases in which | am nations
under stricter conditions than the conventional |amnation conditions are
required, such as lamnation of filmto wafers having fine projections such
as bunps, lamnation of filmto wafers which are nmuch thinner than
conventional wafers or |am nation to conventional wafers requiring a higher
precision and uni formaqual ity without void. But in sone of the above
cases, the conventional |am nating devices cannot fully satisfy the

condi ti aBsedlhenef argpe use, ofina that Gy peoyacuym, | amimaty nohdeyuee iasy
described in JP-A No. 2008-272899 (Claim1l1l, FIG 1) for lam nation of wafer
has beepigersiigeRtoddntbe 888 ehelBRAJ .0 2008: 272898, (Gral ppla RG 1),

a continuous belt-shaped naterial to be am nated and a | ani nate nateri al

are | anpgabed Fy 3dq O‘O@‘B‘HE‘@J@@D”@EI@Q Ci%Vhﬁ% Y‘@L' %cﬂ@é!ﬂ@rsaélé%%QQQOn
bet ween the upper and | ower carrier films, and then the upper and | ower

carti er ofl L <ar ¢ Lelam dated. » Tereatyst  ouhs el tashapsdyl antoat ed g em

is cut In a predetermne engt IS however

2008. 573858 f?%’%?%“%”a%?%ﬂ%fg%f?s?n”ﬁ%%?gﬁ“*’%ék%%&?gif’nf‘ DER BT | m

because o%c%h% %g 1ca crﬁq§dlpelowcéég ﬁsc ﬁ i na%ion ofé@afer
r ound- sﬁape ma re conveye one y one. " Thar 8 oVe, process

descri bed, in JP—ABNO 2008- 272899 .1, Fl G %% .b¥ whi ch onky t he
bel t - shﬁpEamPanF £E8 RS T8 E ak® pBﬁFS&ﬁ’&l At Partehathe %BPFH fi9@is
oeving TeERr oL S Fhein hasr RaEP debreDsh: b e URIE" oS

2008-272899 (O aim1, FI 1) to the cutting device disposed at a different
posi t i ORTBY SHAGt hér 2BBAVERH G BeXPeRdarhPEreE Herof e e arFi & 9F Fﬁ;wamﬂ

di sposition of another conveying device is disadvantageous in terns of cost
and spatbe other side by the application roll, the compression force

applied by the application roll differs among at the starting
porticn, the ending portion and the middle portion because the
length of compressed wafer is differed. Furthermore, the
application roll moves from one side toward the other side of
the wafer surface, and in the case where a wafer has projections
such as bumps, a lateral force is applied to the wafer and the
projections fall down.

[0004] :

In recent years, there have been cases in which laminations
under stricter conditions than the conventional lamination
conditions are required, such as lamination of film to wafers
having fine projections such as bumps, lamination of film to
wafers which are much thinner than conventional wafers or
lamination to conventional wafers requiring a higher precision

anduniformguality without void. But in some of the above cases,
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[ 0006] Furthernore, the | am nate base itens in the above-descri bed
configuration are not limted to wafer but include other non-continuous,
si ngl e-body | am nate base itens (such as circuit board). The simlar
probl ens occur in cutting of the excessive portion of the lamnate film
fromthe lamnated circuit board after |am nation by the batch type vacuum
| am nating device is conpleted.
the conventional laminating devices cannot fully satisfy the
conditions. Therefore, use of a batch type vacuum laminating
device as described in JP-A No. 2008-272899 (Claim 1, FIG. 1)
for lamination of wafer has been considered. In the case of
JP-A No. 2008-272899 (Claim 1, FIG. 1), a continuous belt-shaped
material to be laminated and a laminate material are laminated
by the vacuum laminating device while being sandwiched between
the upper and lower carrier films, and then the upper and lower
carrier films are delaminated. Thereafter, the belt~shaped
laminated item is cut in a predetermined length.
[0005]
It is difficult, however, to use the vacuum laminating
device and the cutting device of JP-A No. 2008-272899 (Claim
1, FIG. 1) for lamination of wafer and cutting of fiim, because
of the reasons described below. In the case of lamination of
wafer, round~shape wafers are conveyed one by one. Therefore,
the process described in JP-A No. 2008-272899 (Claim 1, FIG.
1), by which only the belt-shaped laminated item is taken out
and cut after the carrier f£film is delaminated, cannot be used.
In addition, it may be possible to move wafers having film
laminated by the vacuum laminating device of JP-ANo. 2008-272899
(Claim 1, FIG. 1) to the cutting device disposed at a different
position by another conveying device different from a carrier

film, but disposition o©of another conveying device is

disadvantageous in terms of cost and space.
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Rel ated Art Docunents [ 0007]

[0006]

furthermore, the laminatebase items inthe above~described
configuration are not limited to wafer but include other
non-continuous, single-body laminatebase items (such as circuit
board). The similar problems occur in cutting of the excessive
portion of the laminate film from the laminated circuit board
after laminaticn by the batch type vacuum laminating device is
completed.
Related Art Dcocuments
[0007]

Patent Document 1: JP-A 2009-32853

Patent Document 2: JP-A 2002-134438

Patent Document 3: JP-A 2008~272899

SUMMARY OF THE INVENTION
[0co8)

As described above, in the conventioconal laminating devices
for wafer, there has been a problem in which wafer cannot be
laminated with a high precision. 1In the case where laminate
pase items such as wafers that are conveyed are laminated using
the batch type vacuum laminating device, the structure and
arrangement of the device for cutting the laminated items after
lamination and the technology for the device for conveying the
laminated items to the cutting device have not been established.

[0009]



Pat ent Docunent 1: JP- A

Therefore, an object of the present inventionis to provide
a vacuum lamination system and a vacuum lamination method, by
which when a laminate film and a laminate base item are laminated
and then the excessive portion of the laminate film is cut from
the laminated item having the laminate film laminated thereon,
a high precision lamination is enabled and the cutting process
including a conveying device for cutting the excessive portion
0of the laminate film is simpiified. The second object of the
present invention is to provide a vacuum lamination system and
a vacuum lamination method by which in the case where a laminate
base item is a round-shape wafer, when a laminate film and a
waferarelaminatedandthentheexcessiveportionofthelaminate
film is cut from the wafer having the laminate film laminated
thereon, a high precision lamination to the wafer is enabled
and the cutting process including a conveying device for cutting
the excessive portion of the laminate film is simplified.
[0C10]

The vacuum lamination system in accordance with a first
aspect cf the present invention is a vacuum lamination system
inwhicha laminate filmand laminate base items that are conveyed
on a lower carrier film are laminated by a batch type vacuumnm
laminating device and the laminate film is cut from the laminated
item having the laminate film laminated thereon, and in a state
in which the laminated item having the laminate film laminated

thereon is mounted on the lower carrier film, the excessive
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2009- 32853 Patent Docunment 2: JP-A 2002-134438 Pat ent

pertion of the laminate film is cut off from the laminated item
having the laminate film laminated thereon.
{00111

In the vacuum lamination system in accordance with a second
aspect of the present invention, the laminate base item, in the
first aspect, is a round-shape wafer, the laminate film is a
continuous laminate filmor a laminate film cut into a rectangle,
and the laminate film is cut in accordance with the shape of
the laminated wafer having the laminate film laminated thereon.
[0012]

In the vacuum lamination system in accordance with a third
aspect of the present invention, the cut-off excessive portion
of the laminate film according to the first or second aspect
is wound up together with the lower carrier film.

[0013]

The vacuum lamination method in accordance with a fourth
aspect of the present invention includes the steps of: laminating
a laminate film and laminate base items that are conveyed on
a lower carrier film by a batch type vacuum laminating device;
and cutting the laminate £ilm from the laminate base item having
the laminate film laminated thereon. In a state in which the
laminated item having the laminate film laminated thereon is
mounted on the lower carrier film, the excessive portion of the
laminate film is cut off from the laminated item having the

laminate film laminated therecn.



Docunent 3: JP-A 2008-272899 SUMVARY OF THE | NVENTI ON [ 0008]

[0014]

In the vacuum lamination method in accordance with a £ifth
aspect of the present invention, the laminate base item, in the
fourth aspect, is a round-shape wafer, the laminate film is a
continuous laminate filmor a laminate film cut into a rectangle,
and the laminate fiilm is cut in accordance with the shape of
the wafer having the laminate film laminated thereon.

[0015]

In the vacuum lamination method in accordance with a sixth
aspect of the present invention, the cut off excessive portion
of the laminate film in the fourth or fifth aspect is wound up
together with the lower carrier film.

Effects of the Invention
[0016]

In the vacuum lamination system and the vacuum lamination
method of the present invention, whena laminate filmand laminate
base items that are conveyed on a lower carrier filmare laminated
by & batch type vacuum laminating device and then, the laminate
film i1s cut from the laminated item having the laminate film
laminated thereon, the excessive portion of the laminate film
is cut fromthe laminated itemhaving the laminate £ilm laminated
therecon ina state inwhich the laminated itemhaving the laminate
film laminated thereon is mounted on the lower carrier film,
allowing simplification of the cutting proccess including a

conveying device.



As descri bed above, in the conventional |am nating devices for wafer, there
has been a problemin which wafer cannot be Iam nated with a high
precision. In the case where | anm nate base itens such as wafers that are
conveyed are | am nated using the batch type vacuum | am nati ng device, the
structure and arrangenent of the device for cutting the lam nated itens
after lamnation and the technol ogy for the device for conveying the

lam nated itens to the cutting device have not been established. [0009]
Therefore, an object of the present invention is to provide a vacuum

| am nation system and a vacuum | am nati on net hod, by which when a | am nate
filmand a | am nate bagedit e arrbaronated ang HhER RS excessive portion
of the lamnate filmis cut fromthe lam nated item having the | am nate
filmlanigpated thereon, a high precision |am nation is enabled and the
cutting process including a conveying device for cutting the excessive
portion of theampnaie L lsq]déas +1 07! 'off'% e .Tél?céﬁﬁoﬁ%n&tﬂaeﬂaﬂf sv¥E em
present invention is to provide a vacuum |l am nation system and a vacuum

| am nat i . i.ch_i . se where | am na itemis a
round-sﬁgggﬂﬁgggf,péhﬁﬁeagﬁgﬁ¥%gﬁ%gﬁi %15%& 5%ﬁ3$%%@aigv gﬁﬁﬁﬁ%bd and then
t he excessiveFe%{FEp@_of t?e | am nat e f%ln1is cut frqﬂ%ﬁhe waf er ng%ggethe

b pregi $FoR Mam it P8 r

| aminate fil mari fat’ed T her86h, 'a “igch
i s enabl.ed and the cuttin rocess jncluding a conveying device for cutting
e oxcBSSI UG «FOnBE BHBAGHTRAL cof R ST st 1 1 Bdentgors) sha™ ' The
vacuum | am natjion systemin accordance with a first aspect_ of the present
invention is gz\(ﬁacau?ﬁ’l%TM%?B%egﬁ?%ﬁ?rﬁe%l&Paal VA th&tte 9 muddd no

| am nate base itens that are conveyed on a |lower carrier filmare | am nated
by a baP&F e P&cubhfl 4 HatFhnd Aeviizeland THet eBMARERT LM i 8O cdthd rom
the lam nated itemhaving the lamnate filmlamnated thereon, and in a
stat e | ARSI e PANThgt &F aaant havVAgtilke | ami nate film | am nat ed
thereon is mounted on the lower carrier film the excessive portion of the
lami nate filmi PERILED PESMRINE 1G&N ©Et BREFESRETEMZOPAMENSM nate film

| am nat ed t her eon.
[0018]

The vacuum lamination system 11l of this embodiment includes,
as shown in FiGs. 1 and 2, a batch type (which is not a continuous
forming method but a forming method where forming and stop of
formation/conveyance are alternately repeated) vacuum
ifaminating device 12, a cutting device 13 and a conveying device
14 which conveys an NCF as a laminate film and a wafer W as a
laminate base itemthat are superposed into the vacuum laminating
device 12 and conveys thewafer Wl having an NCF laminated thereon
(hereinafter, simply abbreviated as an NCF laminated wafer W1)
to the cutting device 13. The types of wafer Wl are broadly
classified into two; wafer made of silicon and wafer made of
glass (sapphire glass). A wafer made of silicon is used for

LSI, D-RAM and so on. A wafer made of glass is used for light
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[ 0011] In the vacuum | am nati on systemin accordance with a second
aspect of the present invention, the am nate base item in the first
aspect, is a round-shape wafer, the lamnate filmis a continuous |am nate
filmor a lamnate filmcut into a rectangle, and the lamnate filmis cut
in accordance with the shape of the |lam nated wafer having the | am nate
filmlam nated thereon. [0012] In the vacuum | am nation systemin
accordance with a third aspect of the present invention, the cut-off

excessi eaipariti ®re Kémé hes! @i nabeahill BLageor dirpgatwathe hbbst ogr ggecond
aspect is wound up together with the lower carrier film [0013] The

vacuum lranminabicena Bet oG i dy AcROn daBee AWER arfmtiitdbaspesk ralkdde pnesent
invention includes the steps of: lamnating a lamnate filmand | anm nate

base it en® Aty Al coRveyed om agLowehpear fhar 16, by & 1Rat gh iype vacuum
| am nating device; and cutting the lamnate filmfromthe | am nate base

! att v . g e ' am n ! .
item a\égngutmﬁhrla%%a%ﬁle%ag;%ggg@g f&glﬁ dhereons dh a-state Ly wiigh 4he

| am nated i tem am nated thereon I's nounted on the

o ST, (e SRR, 2 LT BB A S el
17. As shown on the right portion of FIG. 1, the mounting stage
51 is formed, where the lower carrier film Cl is unwound from
the unwinding roll 15a and the £ilm is conveyed in the horizontal
position by a predetermined length via the roller 18a. Then,
a wafer W and a cut-to-size NCF superposed on the upper surface
of the wafer are conveyed from the conveying/superposing device
19 in the preceding process to the mounting stage S1 shown in
FIG, 2 with the details omitted. At the position on the side
toward the vacuum laminating device 12 from the mounting stage
S1, the upper carrier film C2 from the uvpper unwinding roll 15b
is superposed on the wafer W and NCF via the roller 18b. Then,
the wafer W and NCR in the state of being sandwiched between
the carrier films Cl, C2 are conveyed into the batch type vacuunm
laminating device 12, It is preferable that the upper and lower
unwinding rolls 15%a, 15b are controlled by a torque motor or
a servomotor having a brake functicn and the carrier films C1,
C2 are conveyed with tension applied thereto.

[0019]
The batch type vacuum laminating device 12 is provided

with a fixed upperplate 20 and a lower pilate 21 that is inparallel
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In the vacuum | am nation nmethod in accordance with a fifth aspect of the
present invention, the lam nate base item in the fourth aspect, is a
round- shape wafer, the lamnate filmis a continuous lamnate filmor a
lamnate filmcut into a rectangle, and the lamnate filmis cut in
accordance wth the shape of the wafer having the lamnate filmlam nated

t hereon. [0015] In the vacuum | am nation nethod in accordance with a
si xth aspect of the present invention, the cut off excessive portion of the
| am nat &ifdH MHa dpgetopgnhcor2d idid aspept rSiwrmnp 1ogether. WiHed he

| ower carrier film Effects of the Invention [0016] In the vacuum

| 'am nat i@ @ﬁﬂéﬁnfmgtéhﬁlva%U&@ﬂéﬁﬂnaél@naﬂB%Ho@Zﬁléfﬁbfmége@%tween
i nvention, when a lam nate fi Imand |anminate base itens that are conveyed

on a | ower wﬁéﬁrpiaﬁ@ ahesham pat ed Ry %1b@ééhziyper1¥@cyﬁmn!b%m nat i ng
device and thén, the lamnate filmis cut fromthe | am nated item having

the lamspated i, 'nrH %@1’2%&{# e %%%1111{;9 IVE qRAd QI QEI? the 1'eaa'9{'at e
filmis cut fron1the | am nated item having the | am nate fil am nat ed

th Lh

ey cOnehh BEELALe) ORI Ln LA e a0 hed 2 Date L

simplificaton of L0G SYhE! ”Qogrs%&%f?, e 4D, B, LoVEyiNg t%e‘“ $&mber
22. On the upper surface of the lower plate 21, a rubber membrane
body 24 (diaphragm), which is bloated by compressed air supplied
frombelow by a compressor, is disposedwith its periphery fixed.
Alsc, on the lower surface of the other upper plate 20, a rubber
membrane body 25 is affixed. The upper plate 20 and the lower
plate 21 can be heated by heaters, not shown, respectively. When
the chamber 22 of the vacuum laminating device 12 is opened,
the carrier films Cl, C2 can be moved from the inlet 26a side
toward the outlet 26b side between the upper plate 20 and the
lower plate 21.
[0020]

The vacuum laminating device 12 is not limited to the above
configuraticn but may be disposed with a rubber fiim (diaphragm)
which is bloated by compressed air supplied in the upper plate
20 side, and the rubber film may be bloated by normal pressure,
not using compressed air, in the chamber 22 being in a vacuum
state. The vacuum laminating device 12 may be configured to
press wafers by a plate-shape elastic member made of rubber,

porous resin or buffer material, without using a bloated rubber
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0017] FIG 1 is a side view of
the vacuum | am nation system according to the enbodi nent of the present
i nventi on; FIG 2 is a front view of the vacuum | am nation system
according to the enbodi nent of the present invention; and FIG 3is
an enl arged cross-sectional view of the cutting portion of the vacuum
| am nation system according to the enbodi nent of the present invention.
DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENT [ 0018]
£film, in a chamber being in a vacuum state. Alternatively, a
thin metal plate affixed on the compression surface may be used.
Inanycase, in thebatch type vacuum laminatingdevice, anuniform
compression can be applied over the entire surface of wafer W
by compressing a laminate base item such as wafer W and a laminate
film such as NCF by an elastic member over a certain period of
time.
[0021]
In the subsequent process of the vacuum laminating device
12, a zipped film conveying device 17 is disposed, which holds
both sides of the carrier films Cl, C2, which have the laminated
NCF laminate wafer Wi (hereinafter, simply abbreviated as NCF
laminatedwaferWl) sandwiched therebetween, fromabove andbelow
and conveyed to the subsequent process. The horizontal moving
amount of the zipped film conveying device 17 agrees with the
distance from the mounting stage S1 to the forming position in
the chamber 22 of the vacuum laminating device 12. Inthe present
invention, the zipped filmconveying device 17 is not necessarily
required, and the carrier films C1l, C2 may be wound up only by
the wind-up rolls 16, 16b driven by motor or servomotor, not
shown. Alternatively, a servomctor may be used to drive nip
rolls besides wind-up rolls 16, 16b to control the winding amount
of the carrier films Cl, CZ2.

[0022]

At the position on the side toward the subsequent process
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The vacuum | am nati on system 11 of this enbodi nent includes, as shown in
FIGs. 1 and 2, a batch type (which is not a continuous form ng nethod but a
form ng net hod where form ng and stop of formation/conveyance are
alternately repeated) vacuum | am nating device 12, a cutting device 13 and
a conveying device 14 which conveys an NCF as a lamnate filmand a wafer W
as a lamnate base itemthat are superposed into the vacuum | am nati ng
device 12 and conveys the wafer WL havi ng an NCE | am nated t hereon

(her ei n&f i@ ¢ hsi ﬂﬁ#eabf)i e¥i & 06e asngng NEEckany natied Wwwafer W)y £ Or téhier

cutting device 13. The types of wafer WL are broadly classified into two;
waf er mede ;af gaihlhGom angd waber: ade: of1 ghasst3apRkicre g %%s)t-héuggiaegg -

made of silicon is used for LSI, D-RAM and so on. % waf er made of

used for. i 1.t &I T f

gl ass, EFE&%&%%ESg%ﬁ%ﬁgghgéég?g%%¥?EEEEQE%EQg$9%8F?ngu?g&gﬁg%ig@gﬁ%ﬁg)
conveyi evyi-ce 14 i u a [ i i 0 .

inwi ndi g ot PE 158" 85 P RRe APEh e Eath aelriel Tt Ehe b1 B e Wi HeE
rolls 16a, nd.a_zi pped filmconveyin evice 17, own on the, right
porti onfé?%ée lﬂ—!?g gﬁglpﬁéeﬁ%‘dﬁtfieﬁg@t Jat?.;em%ilmlg']%gfJOSr ﬁ%o ,lﬁ%zéfgigﬁfecpgv‘@ryecda’r rier
filmd is,unwound fromthe unwinding roll 15a and the filmis cqnveyed in
he hor {350t SETBORTT (OTLBY BPPr bBer oM Rl HoaR b S ehboPaIer Had s Then,
a wafer Wand a cut-to-size NCF superposed on the upper surface of the

waf er afd tedMfeyB R 77 onrt heT BBnFeNH gl % ude? BBs Prg tde R 49e Pnvifd the
precedi ng process to the nounting stage Si shown in FIG 2 with the details
omi t t ed SUALE itHe $B%+EPoAZ0on the side toward the vacuum | aminating device 12
fromthe nmounting stage Si, the upper carrier filmO02 fromthe upper
unwi ndi A§9%%61l 15b is superposed on the wafer Wand NCF via the roller 18b.
Then, the wafer Wand NCR in the state of being sandw ched between the
carrier filnsTale, OXwiegcdrvéyed 1t onthRadsat ch cypé ivige uumehanilsat i 48
device 12. It is preferable that the upper and | ower unwi nding rolls 15a,
15b ar edéemasaid edh yhea pogrigueomot bgher ahser vbeol owehlaviamg iz bhriaken C1
function and the carrier filnms O, 02 are conveyed with tension applied

t her et 0and0@19] lm tensibhe neattcniype? Yatuspokad hatthg devicd ci? licgver
provided with a fixed upper plate 20 and a lower plate 21 that is in
paral | ekhk® the lower carrier film Cl. On both sides of the conveying

direction of the lower carrier film Cl, a plurality of support
columns 30 are disposed in the vertical direction. On the top
of the support columns 30, two beam members 31 are horizontally
disposed along the direction B orthogonal to the conveying
direction A of the lower carrier f£ilm C1l. As shown in FIG. 2,
the beammembers 31 extend lengthwise fromabove the lower carrier
fiilm Cl toward above the convey-out stage S3 of NCF laminated
wafer W2 after theexcessiveportioncf NCFiscut off (hereinafter,
simply abbreviated as NCF laminated wafer W2). On the upper
surface of the beam members 31, the rails 32 for linear guide
are disposed. ©On the rails 32, a carriage 34 having a housing

35 for linear guide onboth sides of the lower surface is disposed.
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wi th the upper plate 20 and can be raised and | owered. Wen the |ower plate
21 is raised, a chanber 22 is fornmed between the upper plate 20 and the

| ower plate 21. The chanber 22 is seal ed and encl osed by a seal i ng nenber
23 di sposed on at | east one of the lower plate 21 and the upper plate 20
and is vacuuned using a vacuum punp, not shown, that is connected to the
chanber 22. On the upper surface of the |ower plate 21, a rubber nenbrane
body 24 (diaphragm), which is bloated by conpressed air supplied fronbel ow
by a commlessilsing 3 sposednwh b riels sperdiphershd | x8er 1 A803 401 & ey oxer
surface of the other upper plate 20, a rubber nenbrane body 25 is affixed.
The uppef, mégﬁh:§b§@gdt@@Igﬁ%ﬁrgﬂgge3g1 can be heated by heaters, not
shown, reéspectively. \Wen'the chanber 22 of the vacuum | am nating device 12
is openg@gtie carrier films G, C2 can be nobved fromthe inlet 26a side
toward the outlet 26b side between the upper plate 20 and the | ower plate
21. [0020] h C | am. nat.i i 22 4S t.Llimted.to t

above configngth% §ﬁ¥§ﬁ§§ %ag%%é%ggg gﬁ%ﬁﬁgu%u %érggi?ﬁ1§gfaplf%%

whi ch | 3,0l paled by, conpresseraif supplledoind e ippss . BLale 208 dey and

t he rubber TrI'm may bé by nor préssure,” not" usi-ng conpres

air, in_ th anber_ 22 being.in vacuuym state. .The vacuum | am_nat i

devi ce fﬁtﬁlﬂ& e %%%Y??jﬁpgd epcr ess’ V\gf%?s%‘? &Oﬁﬁeali ec-%]ﬁlébgrelf&gﬂ E:Egjmsnber
made of rubber, porous resi.n or, buffer erjal, wthout [ a bl oat ed
fabber OFt e S SRE B IBEHIG S i o0l anPerkt S Tor hat T G6ry AL i n
netal plate affixed on_the conpression surface nay be used. In any case ,
in the Bat®RTVPEPdcudm | BAF ndts hgRdeVite caiiriddef ot denpPESSiisietan be
applied _over the entire surface of wafer Wby conpressing a | am nate base

i t em sullt&F R eYe W anlvaal &fiatated filsPeaeR &5 NAF biPRAT ePasthiaceber
over a certain period of tinme. [0021] In the subsequent process of

t he vacGtm Padrmaremigedevicee thz i I ppedeti B donvayiary dedi pé vbralsly

di sposed, which holds both sides of the carrier filnms O, 02, which have

t he | aningt ethdNCGRrdamtndthe wad bl Werehersd mafd et hesidyplye abbaéti atfed-ras NCF
| am nated wafer WL ) sandwi ched t herebetween , from above and bel ow and
conveyedetry dritet sl quentcproeessd Bhechaopiliont.al Theyiotgamount «of ithe

zi pped fil mconveying device 17 agrees with the distance fromthe nounting

stage Sbatld $beet@oi 8GOS £ 100 plivd el Tharbiel e 22 20f méhe eva®UdmslpaB dvit i ng
device 12. In the present invention, the zipped filmconveying device 17 is

not necessar kthy eeawidiehuantd dde camgf eicH il fd t e 2By r g2 Wound dup; only
by the wind-up rolls 16, 16b driven by notor or servonotor, not shown.

Al ternativehy nud 30" YeMRbOLLTRY k@ tusertk d O drine i p1 I S bes] dasq wind- up
rolls 16, 16b to control the w nding anmount of the carrier filnms d, 02.
ball screw nut 40 is fixed to the carriage 34. Therefore, when
the drive shaft of the servomotor 37 i1s rotated, the ball screw
38 is rotated in the same position, and the ball screw nut 40
and the carriage 34 moves linearly along the axial direction
of the ball screw 38.
[0025]
On the upper surface of the carriage 34, two rails 41 for
linearguidearedisposedinparallelwiththeconveylingdirection

A of the lower carrier £film C1, and the portion between the rails

41 of the carriage 34 is open by a certain area. On the rails

14



[0022] At the position on the side toward the subsequent process fromthe
zi pped filmconveying device 17, the upper carrier filmO02 is del am nated
fromthe NCF | am nated wafer WL by the upper roller 27b and the upper
carrier filmQC2 is wound up by the wind-up roll 16b. On the other hand, the
| ower carrier filmO1l on which the NCF |am nated wafer WL is nounted is
hori zontal | y conveyed, with tension being applied, by a predeterm ned
length, to the cutting stage S2. The cutting stage S2 is provided with the

cuttingsdevige d8pelk0RZ3lng membe ez Gl ¢imng ey inem: slidhdncldesr a igldd ng
mechani sm' 28 di sposed in the position higher than the lower carrier filmGdC

and51fbh@éé@ﬁb@%ﬁ@ﬁ@é@dﬁ&ﬁgH$ﬁ¥P§ﬁgfb@éf@dﬂ%§&éém |@M%hbﬂ%&ﬂ§§
| ower carrier fil both sides of the conveying direction of the

| ower C@raragé éémghre@ %L&E]@'dt&yd@& bauemrzagqlsuwsa@@ e cmep%

the vertical direction. op of t'he support colums 30, two

nmb |1 t Bi ALt
The conVyiag ATREE oA CFF (RO Fovke Camrl el T~ O tELo%Q?ﬁaJﬂé"
he b L f fil O
Lovar 4 AovBrERg @%%3%%92% R L LN

excess ive.port io S, .cut of i_nafter abb eV|ated as
3urgég %%am

NCF | ani"a] 1&9 V\%?%Ee\?\z) d‘lstﬁié'sﬁ)pop & T3P T hEe § 31 "9 he
ral!s 32 for ear U|de d| On the allsFQ% a carrla e 34
havi ng lﬁ@&sﬁ EPG BrAR Ogurds Bﬁp&ﬁﬁ% RE Fover: & eis
di sposed.

the ball screw 45 is supported pivotally and one end of the ball
screw 45 and the drive shaft of the servomotor 44 are connected
by coupling. A ball screw nut 46 is movably installed to the
ball screw 45, and the ball screw nut 46 is fixed to the upper
moving member 42. Therefore, when the drive shaft of the
servomotor 44 is rotated, the ball screw 45 is rotated, and the
ball screw nut 46 and the upper moving member 42 moves linearly
along the axial direction (conveying direction A) of the ball
screw 45.
[0026]

Therefore, with the operation of the two servomotors 37,
44, the ball screws 38, 45 of the ball screw mechanism and the
ball screw nuts 40, 46, the upper moving member 42 can move in
the XY direction (in the horizontal direction} at the position
above the cutting stage 32 of the lower carrier £filmCi. Acutting
blade 33 of the cutting mechanism 28 or the like is mounted
downwardly from the upper moving member 42. Specifically, on

the upper surface of the upper moving member 42, an electric

15



The housing 35 is configured so that the carriage 34 is noved by being
guided by the rails 32. [0024] On the top of two support col ums 30,
30 at one side of the lower carrier filmCl , a beam nenber 36 is disposed
in parallel with the conveying direction A of the lower carrier filmd. On
the bracket projecting fromthe beam nenber 36 laterally, a servonotor 37
for noving the carriage 34 is provided. Alternatively, by a bearing

di sposed on the upper surface of the beam nenber 36, the ball screw 38 is
support ed ik Al 4y aedr pReqendcaf thie ral 14 Berew 88 agddbhawdidye shaft of
the servonotor 37 are connected by coupling. The other end of the bal

screw 38 )ieSunpertiathdd ¥ atabby -BY 4@ i pearmenhed 439 gksnesedoaver- itdg,
convey-out stage S3 of NCF | am nated wafer W2. A ball screw nut 40 is

movabl y cipstal 1 £dy 19 4 B8 haldo st W 38 1and 408 chal1 308 8w giib 40 5icS d4d xed

to the carriage 34. "Therefore, when the drive shaft of the 'servonotor 37 is

tated,. .t | ' isn, t i t |
Lo o AR R s S dg LORELES i WFC POHE LGRS, Oy AR el TouRey

y ‘al’'ong the axial direction

of the l%%lrl a:&ez Vfr %r%el Elg%%@ MoV j ngarmgf’nén;[eme 4U2pp§rwosﬁrufi aefn%rmgv\%]fﬁcﬁraiz@e

34, two rai ar guide sposed I n“par e
conveyi direct .ion A i he l.ower carrier fi.lmd._.,. and t.he porti.o

bet Weengltqﬁ’é)orsaefCIs %nzﬁar(ﬁf ‘Flé w&écrl}l aSeerg,Q?g‘ 'opghetﬂ/e%b%ﬁgtgaril%rgrz g.ta&l% he
rails %1, Eﬂ upper nnovin neager %2 havi ng, t ggusin s 43 faqr linea

Gut de on st 0 IGE Y5 HEI SREF S Fhce L d Bhdtn SRS ROLE T nga s
are configured to be gui ded by the,railsﬁél nd ve the upper noving
member 43T Gidie BrERRES Bfojfdd iy $F o ¢ 8 To4h dg¥® A L fard e o f

| ateral side, a servonotor 44 for noving the upper noving nenber 42 is

di sposeaheAF”teé‘Pk?‘%\}f i%%l%/? ‘blS?aE basgr Wﬁﬁ‘bﬁrsﬁo%étﬁfbrp%oﬁ%l%?ﬁﬁnélf 110W@rtﬁﬁser
surface of the carriage 34, the ball screw 45 is supported pivotally and
one endagforchd Nsaldvises evedse aadi Bhe Bhevecdhafe andt hees@pyeifoiembes ar e
connected by coupling. A ball screw nut 46 is novably installed to the bal
screw 438 pmd et bdwneardwynditr o6 tihe fipeste tohahel appeennbeitng arertier 42.
Therefore, when the drive shaft of the servonotor 44 is rotated, the bal
screw 45aiid s ctlated, tard chheribaid $érew nut 46 and t he upper novi ng nenber
42 nmoves linearly along the axial direction (conveying direction A) of the
bal | scriéw245.

Under the member 49, another rod 52 is fixed pointing
downward, and the round-shape cutting blade 33 or the like is
fixed to the rod 52 with the cutting blade pointing downward.
The cutting blade 33 cuts off the excessive portion NCFa of NCF
from the NCF laminated wafer W1. The cutting bklade 33 is
replaceable according to the diameter of awafer Wtobe laminated
or wear of the cuttingblade. The cutting blade 33 of the cutting
mechanism 28 is not limited to the blade having the structure
shown in the drawing, but 1t may be configured so that the cutting
blade which is disposed at a certain distance from a rotation

shaft core and has a blade formed on the lateral side moves on

a round-shape arc along the outer periphery of NCF laminated
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[ 0026] Therefore, with the operation of the two servonotors 37, 44,
the ball screws 38, 45 of the ball screw nechanismand the ball screw nuts
40, 46, the upper noving nmenber 42 can nove in the XI direction (in the
horizontal direction) at the position above the cutting stage S2 of the

| ower carrier filmCl. A cutting blade 33 of the cutting nechani sm 28 or
the like is nmounted downwardly fromthe upper noving nenber 42.
Specifically, on the upper surface of the upper noving nenber 42, an

el ectri gayd ivder Mk irdd Xedh i t gt heaned347aapohbli Ngwdewward, + Tthes

el ectric cylinder 47 operates with the rod 47a being cl osed-|oop control

led by asenyonotorn g dibe dikaand anables: @ 4v o PreCh-siia 4 aising and
| owering control in mcron units. On the | ower surface of the upper noving

menber 42, Z%@%%ﬂfngegﬁeﬁ@ afe b spesednine %reaé§ie&ev\é>$9t%%%r 47a .

The nenber orizontally fixed to the tip end side of the rod 47a has

gui de holees ANGfie, QU1 £l EDBRES /48 Rk ADSerdhRd W o, L0 ul (e dio| es

of the menber so t hat er 49 can be ralse wered along the
ui de nﬁﬂb rs.48. The r a7 dt i d nber roj.ect wnwar,d

?r omthe s%gcteh%ﬁéltthﬁllsnggoelna%%t%\%éen@?ﬁgc%eaﬁggﬁlecok?e :l%g&cnaér%gafg]é %Zf;.uc[}bo)zlﬂ
Under the er_ 4 anot her ro 2 is fixed i nting_downward, and .the
Found- sREpSCuTA g bIadeL 98GRt RY Fi RETEET A1 o%F B4 oRes5 i P the

cutting bl ade poiptin g wnwar d. The.cuttinghbla e 33 cuts off the

excessi FEorIT on: NCF 6T TG 15 ML e NEE Tafihat SiE hat er W. The cutting

bl ade 33 is replaceable according to the dianmeter of a wafer Wto be
| ami nat 4% Wear of the cutting blade. The cutting blade 33 of the cutting
mechanism 28 is not limted to the bl ade having the structure shown in the

drawi ng, but Ifsigie e ddHt i gRved-§BapRacutie tuth ) 3¢ bP AdedwRiL 8K &isi ty

di sposed at a certain distance froma rotation shaft core and has a bl ade
formed o t he 9wk epakcsisdel Rotdd soreb e@unanEhapet apECEiowy dhviegeersl

peri phery of NCF | am nated
consisting of rubber pads are disposed downward. Inside of the

rubber pad is sucked by a negative pressure unit not shown. The
sucking devices 51 are stretched by springs not shown. In the
initial state, the sucking devices project to a lower position
than the cutting blade 33. When the cutting mechanism 28 is
further lowered after the sucking devices come inte abutting
contact with the NCF laminated wafer Wl, the sucking devices
become retracted to a higher position than the cutting blade
33.
[0029]

To the member 49 of the cutting mechanism 28, a CCD camera
53, which is a detection mechanism for NCF laminated wafer W1,
is attached. The CCD camera 53 can detect the position in the
cutting stage S$2 where the NCF laminated wafer W1l conveyed by

the lower carrier film Cl has stopped. Instead of CCD camera,
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wafer W. The upper cutting blade 33 may not lower to cut the |am nate
film but the nounting plate 50 nay be raised to raise the NCF | am nated
wafer WL to cut the excessive portion NCFa of the lamnate fil msuch as NCF
fromthe NCF | am nated wafer WL by the cutting blade 33. Furthernore, the
lam nate fil msuch as NCF may be fusion cut by a heated blade or may be cut
with the use of a cutting nmechani smsuch as |aser. [0028] I nsi de of

t he round-shape cutting blade 33, a plurality of (four pieces in this
enbodi neAt bpafi SUCKi 0 deVbees 2k GrNS St i08g1 okekbiarcPagscRE A 1 dis pRSed
downward. Inside of the rubber pad is sucked by a negative pressure unit

not showa. yERe sugkiRg deyd ces.ol anerithetrahned Ay iads ARE shewdrd N
the initial state, the sucking devices project to a | ower position than the

cutting-Bhade 330 M\Eth&h@uEHEBb“&e@%Qa@BS”%é f§1x§1%éﬁ§£oh01‘ﬁ@&%%n% ne!
the sucklng devices cone into abutting confact with the NCF | am nat ed wafer

cut ti ng b ade- 33 TH5g50] Feneter £ rtﬁ%f%%%% %%?rflﬁi?%%% b B

W, is Atracnad e b AebBeR SR B £E, %*}?ﬁs?%’ch %ﬁ%@?ﬁﬁt@u g
i O TRGSTaTshpad ] RS, Bhd 01 "OCD"CaAFA. Tok 5t Fal, Cof SECrOALE T

bt vieen Ehe BiEpor Dgb I e 30 %%yttﬁbeé{ffﬁ? LR a%QethE?%%h%%J on”
nechanis¥129 whi ch jnparts_tension tq the Iomer arrier fj Imd

provi de@® tfife ¥4 i3 ehePon HBchAriSsH @%m%?BV|B \mqquﬁ?%uﬁ&a§ﬁaﬁ§
nmounting plate 50 which_has an area | arger, a certain degree or above,
than t héSaade 6f A RBTRER Uaht AhPed WRhar 1 fl‘: ﬁ@@;i%%g%??é’rf FRAPRATIESE - | n
this enbodi ment, the nmounting plate 50 is nmade of a netallic flat plate
havi ng &AthRghi RRdiaemed witdoRmedde T memRsT 58l dloerred L@isthPARGEh ek Tremstr
such as glass plate affixed to the surface or anot her nenber renovably
af fi xedtoFure seyaferes cirtapayhhavesnbeemaropobp i v erf bl vat ed Brrhesvwe faor ned
at the position corresponding to the position of the cutting blade. [0030]
it may have a center portion bloated or groove formed at the

position corresponding to the position of the cutting blade.
[0030]

The mounting plate 50 can be raised higher than the fixed
position of the lower carrier film Cl by raising the rod 55a
of the air cylinder 55 which is disposed to the board 54 mounted
at a position lower than the lower carrier film Cl between the
support columns 30. In this embodiment, the mounting plate 50
cannot move in the horizontal direction, but it may be configured
so that themounting plate 50 canmove in the horizontal direction
according to the position of NCF laminated wafer W1 as is the
case of the cutting blade 33 cf the cutting mechanism 28.
(G031}

The servomotors 37, 44, the electric cylinder 47, the
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The mounting plate 50 can be raised higher than the fixed position of the
|l ower carrier filmd by raising the rod 55a of the air cylinder 55 which
is disposed to the board 54 nounted at a position |lower than the | ower
carrier filmd between the support columms 30. In this enbodi nent, the
mounting plate 50 cannot nove in the horizontal direction, but it may be
configured so that the nounting plate 50 can nove in the horizontal
direction according to the position of NCF | am nated wafer WL as is the

case of nlhe tciutd ?zgastgﬁd@ w33 0b ft hReCsit knagn@shanksm 28.t HOQRY) cEhkera

servonotors 37, the electric cylinder 47, the negative pressure unit

of the sucking tdryiLes,olnetREnPER caMeiR 33 and, 1 heqdri ve pechani smof the
air cylinder 55 of the filmtension nechanism 29 in the cutting device 13,

as wel | +as, 4:he, S@é%ﬁa YR zgcgﬂmtmrﬁc@%teir}g; deyd £8¢ 123and st e 1GoNVeVi g

device 14 including the preceding process and the subsequent process, are

connect gd g, %_y‘b%ggé%uu‘i’ne%ﬁﬁn%ggté@t Aand sequent il égn(&%&%irhng%ld%&j?%% the

control device: e vacuum am natron (
vacuum Lam nabi.on system-al. dde present. Lovention. Wil be,descrlhed.. There
is no limtation on the Famnate se'itemused in € present *inveriti’on,
but in thies eonbodi ment Iam'cnatti %ri\% vvaé‘:ernV\{:na%%wof si%i con. W ltl‘ bléry
descri b8d® A i aheref8 8f SREF &S WaFe 4, "8 1£2°"16 'Hehes94nd ¢ on! and
nost of maferg%Fr éougg-shap%icgge t hi cknesses of wafers Ware about from
0.025 mhtdo YntPPew Bt e 78VafFfonship with the cutting device 13
however, it is preferable that wafers having the sane shape are
continué@&@@]forned. In the present invention, since the batch type vacuum
| am nating device 12 is used, wafers Whaving bunps of 0.01 nmto 0.04 mm
in hei ght for Ne&teah B a@iiMated Nat Yooaediad Py. tharacs vy hatitng tsiuth
bunps fornmed are difficult to be lam nated in good quality by a roll
| am nat 6 sF&gause Bheobkekgmitnatioremayonppiy lahextessr vepg st Fdiwge is
conpression force, bunps may fall down due to a lateral force applied to
t hem or nvoildsnineyt benf onnBdi el sweénatike Haurpsiaad tsedrafrer thBup resent

invention, but in this embodiment, lamination of wafer W made

of silicon will be described. The diameters of wafers W are

4, 8, 12, 16 inches and so on, and most of wafers are round-shape.

The thicknesses of wafers W are about from 0.025 mm to 0.8 mm.

In view of the relationship with the cutting device 13, however,

it 1s preferable that wafers having the same shape are

continuously formed. In the present invention, since the batch

type vacuum laminating device 12 is used, wafers W having bumps

of 6.01 mm to 0.04 mm in height formed can be laminated in good

guality. Wafers W having such bumps formed are difficult to

be laminated in good quality by a roll laminator because a roll

laminator may apply an excessively strong compression force,

pbumps may fall down due to a lateral force applied to them or

volids may be formed between the bumps and the wafer. But the
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batch type vacuum | am nating device 12, especially, the vacuum | am nating
device 12 (lam nator) which applies conpression by the conpressed rubber
menbr ane body 24 (di aphragnm) can provide |lamnation in good quality. [0033]
First, an NCF that was cut by the cutter in the conveyi ng/ superposing
device 19 in the precedi ng process not shown is superposed on the wafer W
One side of the cut NCF is larger than the dianeter of the wafer W and the
entire surface of the wafer Wis covered by the NCF. The NCF in the state

of presgavati Q'S}Ipféa$aléﬁﬂltnﬁqtaln&ﬂwfﬁirﬁ@ Sdehcast PEl-4potyethyl,erde vacuum
t erepht hal at e) m nat ed on both sides of the adhesive Iayer The

prot ect ugmfdaltrm&? QNei sbdeoi 81 dek aricratiedin @nd ddier NCE & SmpyRepRsed, PN
the wafer Wwith the adhesive Iayer belng in abutting contact with the

wafer WepAt oLRbS Jtd srefdﬁm[?ﬁ 0 £ase Mbg ez&hﬁdiﬂ%ﬁza@ﬁa}néa% %tm_qiethe

adhesi ve | ayer "are tenpora ered or he case wheré they are not

tenpora&abxpggﬁ_ hh?gg? '&?ﬁll 34] In the present invention, a

| am nat e ated on a | ami nate base item mwbeafllm
ot her tn SF, and a lamnate material such as ABF filmand a
photosensitive filmmy not necessarily be excluded. For the type of resin,

thermosetting.film plastie resin f|In1or mixture of thernosetting,resin
and thernnplagﬁthresFﬁ n@&Er % ?gd che™ By € et drd

conveying/superposing device 19 in the preceding process not
shown is superposed on the wafer W. One side of the cut NCF
is larger than the diameter of the wafer W, and the entire surface
of the wafer W is covered by the NCF. The NCF in the state of
preservation has protection films such as PET (polyethylene
terephthalate) laminated on both sides of the adhesive layer.
The protection film on one side is delaminated, and the NCF is
superposedonthewaferWwith the adhesive layerbeing inabutting
contact with the wafer W. At this time, either the case where
the wafer W and a part of the adhesive layer are temporarily
adhered or the case where they are not temporarily adhered is
assumed.

[0034]

In the present invention, a laminate film, which 1is
laminated on a laminate base item, may be a f£film other than NCF,
and a laminate material such as ABF film and a photosensitive
film may not necessarily be excluded. For the type of resin,
thermosetting film, plastic resin fiim or a mixture of

thermosetting resin and thermoplastic resin may be used. In
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the present invention, there is no limtation on the thickness of a

lam nate film and a material called sheet is also included in the |am nate
film Furthernore, in this enbodinment, the lamnate filmis cut into a
rectangl e having a predeterm ned | ength and superposed on an i ndi vi dual

| am nate base itemfor |am nate nolding, but a continuous belt-shaped film
maybe used. In that case, the lamnate filmis unwound fromthe unw ndi ng
roll and is laminated on a | am nate base item by the vacuum | am nati ng

device t%e bheperd pheralt PORt | ORePbhes tHanihDeapobhi 6R SHREEPAS8d, st he
| am nate base itemis cut by t he cutting device 13, and the cut |am nate

Film (wairch 1smbghteshapgd and Das ol es) punched)sae maund by, the Wi up
roll. In the cutting device 13, in the case where the cut famnate filmis

di vi ded,lntf@q§U1aﬂn§%@%teff ”PMrleﬁe%lé% upi f oggthero b L he | owsl,

1rh.m
carrier filmd . WNoreover, lam nate film ‘either m%e case V\/nere it

Is cut qr [}%&%Sﬁmeﬁg Lol im%b & CP@&&Q{{QH%aPI%'&tnﬁ]%E?InéSQ%r%y

nmount ed on ower surface with a |l'am na se i nount ed1 on the

filmf F h he, | a d
oln tmheO{ op andaa}rhd %13?”%0% Hr% g%nglr)l% gli)va{”gdeuﬂnem and E ”%I X et o"?ﬁse
d f th | t b t t th t I th t ,

two | anAET e 4 B YR e P e%’g%ﬁaoﬁ. SECRb EHa bR Frag ras&.%%e&@%%

By the conyeyi ng/ superposi device .19 in the prec ocess,, the set
of & vaidr Wi Sar NS DRBCaH ten A ount IR o ThR LAY roHaS
carrier filmd ., Next, with the chanber 22 of the batch type vacuum

| ani nat ' e/t el 22 1BEIAG (Gifro t Re THMEREEE§ 0P E Rie LM it nBlPolMEs 5],

15b of the upper and lower carrier films G , C2 are released, the notors
for thel@wiididapiel A§Vics, Ubb bhe Beivedicth BPES 1eMd to1e ¥ he happdrhand

| ower carrier films G, C2 are pulled toward the subsequent process by the
zi pped ﬁO|rrﬁﬂédh\$é§bler¥qufeaﬁi e al7eilmmheatade sghekem he cxitpped- e emtdonveyi ng
device 17 is nounted. Thus, the set of wafer Wand NCF on the |ower carrier
film O diey iy e t @ riché heacim llzam mat ¢ niy devieeitd. ienbehe -sétapofd wafedr W
and NCF, the lower carrier filmQC2 is superposed fromthe roller 1 8b

| ocat edhlaadl hwaps andchieel )sét wdiundfley Wamd rNCR1p s cclany eyied tilnd e uttheing

| am nation position in the chanber 22 of the batch type vacuum | am nati ng
devi ce #2wikid d Reiing tIandiu chedh et waeh die Uuppenaaadfbiowed scanriieted, | s
a, C2. [0036] Next, the lower plate 21 of the vacuum | am nating

device 12d sutdilsethindbe chanbrey22e scserl efh @ebthen Lhen reicda Bfet he
chanber 22 is vacuuned. At that tine, since the upper plate 20 and the

| over plate 2l af g1heated, maBkbivirg: oft idel adhasiwe dianer Of NSk Rrogngesses
even if the upper and |l ower plates are not directly in abut t i ng cont act

Wi th the waf grn N and: NCE. ‘é‘%e%rt he degree phevrcyymeaches éoﬂrt%‘i‘ﬁ%oqfén ned

val ue, conpressed air is supplied to under the rubber menbrane body 2

(di aphragn), - shaped form, may be mounted on the lower surface with a
laminate base itembeingmountedon the film for laminate forming.
Furthermore, the laminate film may be superposed on the top and
the bottom of a2 laminate base item and be affixed on both sides
of the laminate base item so as to sandwich the item. In that
case, two laminate films are cut at the same time by the cutting
device.

[0035]

By the conveying/superpocsing device 19 in the preceding
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on the lower plate side to bloat the rubber nmenbrane body 24, and the wafer
Wand the NCF are pressed toward the rubber nenbrane body 25 on the upper
pl ate side. The preferable conpression force to be applied at this tine is
0.1 MPa to 1.5 MPa as an exanple, but it is not limted to this. The
preferabl e hardness of rubber for the rubber nenbrane body 24 (diaphragm
of the vacuum | am nating device 12 is, as an exanple , the Type A duroneter
har dness (Shore A hardness ) of 10 to 40 degrees by the measurenent

accor di pgdc® <)) SHe 8283d r P fidr 1Sa M@tal et ed $ 0 Eblon The REeie!
har dness of the rubber nenbrane body 25 on the upper plate 20 side to

pressed gits 0 10 of0 tARINGRR r &% PNEe EXAIPhEr 1 DUt bkl SyReh kg et £ h' S,
and the hardness of the rubber nmenbrane body 25 on t he upper plate 20 is

hi gher. ;L003 lthe patcHl ?Sfﬁm%é’rﬁjn?rléﬁ{lﬁﬂgtl},@? A&, £ONPS £5564 nY %rgérr?

upper and Iomer carrier the NCF adhesive | ayer w Il

adhere 0.4 f tr}w@%&o eLane odi g 240125 ahs L he C&mré%ggtéxﬂgaﬁi@vi ce

12 even esive Iayer ten. | case whe

| am nat Eiof\,retx{?éa%r% r%h%ﬁ Jess, ”%a?g*i‘a%re% t@hé?n% devl €851 98 9% 4 1

case whére vacuunr anrnatlng evi ce ani sm for preveﬁf ng

or renovi a of nDIten resr t he u rler f|In1C2

e cesaatria S dtee & e I s %Cisfca%'mha P SR

waf er s VVor t he e i |red t he case e er carrier fil
& i s nGe %ffﬁryfl éﬁ' ?r%cwiﬂ,&% SRS i 58%@9&&19«?’95%
onto the upper surface of the wafer the portion that has not been

adher ed "o {tfe %afRed af%éﬁ-@ﬂ?W%%ﬁ?%l?%ﬁlF§ dut Hhd Mo undStip Wby ithe-he

Wi nd- up roII [ 0038]
zipped film conveying device 17 is mounted. Thus, the set of

wafer W and NCF on the lower carrier film Cl is moved to the
vacuum laminating device 12. On the set of wafer W and NCF,
the lower carrier filmC2 is superposed fromtheroller 18b located
halfway, and the set of wafer W and NCF is conveyed into the
lamination position in the chamber 22 of the batch type vacuum
laminating device 12 while being sandwiched between the upper
and lower carrier films Cl, C2Z.
[0036]

Next, the lower plate 21 of the vacuum laminating device
12 is raised, the chamber 22 is sealed, and then the inside of
the chamber 22 is vacuumed. At that time, since the upper plate
20 and the lower pilate 21 are heated, melting of the adhesive
layer of NCF progresses even 1f the upper and lower plates are
not directly in abutting contact with the wafer W and NCF. When
the degree of vacuum reaches a predetermined value, compressed

air is supplied to under the rubber membrane body 24 (diaphragm)
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After a predeterm ned conpression time | apses, conpression by the rubber
menbr ane body 24 is ended and vacuum break in the chanber 22 is perforned.
Then, the lower plate 21 is |owered and the chanber 22 is opened. The

| am nated item such as wafer, having the lamnate fil msuch as NCF

| am nat ed thereon (NCF | ami nated wafer WL) is conveyed to the next process.
It goes without saying that at the tinme when the NCF | am nated wafer WL is
conveyed, the wafer Wand NCF which are | am nated next are conveyed from
the nmoushi RGeSNRGRSIp It $N8eCHaNBEHaZ2t0k hHBEE U AFhBabLIORY, davi ce
12 as described above. In this enbodi nent, the zipped filmconveying device

17 is dipposgd WL0r PEKT QLA Bk REGUS AL, CONYEY aNGiea rJ eIt ab8e £ R_RNGRIne
| am nated wafer WL is stopped at the initial position where it is conveyed

whi l e bgirg sandy ched behween, the, UDPEE . anfl, b OWRE realfd &L ééﬁxg‘ie@lgicg?-
The zi pped fil mconveying device 17 may not be di sposed, but the upper

i il i - F ol 7 f t itd t
corrier bl @ Y bepdolanknatad b ke ol 2hutelare theypost o to
fromt h%g@%&%&%{&? ?ﬁ i"@fnfggtoé\%m%ttetcl‘%opw?ﬁhé'. on,{,9 %%f?;f%%}léhglrwess

conveye is e ment, the upper carr I'S renoved
fromthe NCF.| am nat ed_waf er at _a_.position.be en,.the first pgsition
wher e i?figug%ﬁVEY§j o%?eaﬁﬁbgégbﬂgﬂm§¥?%? nglggsﬁé]fiﬁj$%gg%nﬁﬁiﬁgﬁaand
t he second position ere.it . is .conveyed and stopped. (cutti stage 52).
Next - | NOCHOTE L g o aae 5 F TR A Sraba Bards WPPE eR SR Shach
time the NCF | am nat ed fer WL is conyeye he position in the cutting

st age SEa\ﬂ‘?é’reeS% t S@P&ﬁs%%@@ﬂwsbé’rﬁ %é %‘hgbt%e%g@?r}w YR LRESHEE S H e of
the lower carrier filmdCd or a slight difference in the stretch rate of the
| ower c&FFCSAT ha (YiH Bl edt tiRYtst hgbss20twhéRitre Ner thani nat’de
wafer WL is stopped, first, the upper surface of the nounting plate 50 of

the fil Bredssicon. ardchzdnens 2of ithe Halda 1 iRjldeyne e ady|ad odl e tPRer

position higher than the |lower carrier filmCl and stops. As a result, a
cert ai npdédreed Cop iner boobe tienss oadi s ajdplticeed &t dethre dsowers eaer eegantilan O |
and at the sane tine, the position of the NCF | am nated wafer WL is fi xed.
[0040] but it Weemdthel posi¢dohooftht ke NOE [tdm rededh easeo f\Whies rfubted; t he
CCD canera 53 of the upper cutting nmechani sm 28 detects the positional
i nf or mammkeab rafnd heo NZF2bamnnatted waper W atiehe Geryonbybes .37, 44 are
individually driven corresponding to the positional information of the NCF
| am nat edowafler W, and the upper noving nmenber 42 of the cutting mechani sm
28 is moved. Since the upper noving menber 42 and the cutting bl ade 33 and
the like are freely dmyvapkheeinyt BeoXYick reeti Bt ddtadnofi zo8hal vpper
and lower carrier films Cl, C2, the NCF adhesive layer will not
adhere to the rubber membrane bodies 24, 25 of the wvacuum
laminating device 12 even when the NCF adhesive layer is molten.
In the case where the laminate filmis a film that does not adhere
to the device side or in the case where the vacuum laminating
device 12 has a mechanism for preventing or removing adhesion
of molten resin, the upper carrier film C2 is not necessarily
required and only the lower carrier film Cl for conveying wafers

W or the like is required. 1In the case where the upper carrier

film C2 is not used, mainly, NCF or BG tape is unwound from the
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pl ane as descri bed above, a round-shape cutting bl ade 33 having a di aneter
slightly larger than the outside dianmeter of the wafer portion of the NCF

| am nat ed wafer WL can be noved to the position in which the bl ade becones
concentric with the outer periphery of the wafer portion. Alternatively, in
t he devi ce having a higher precision of the CCD canera or the conveying
device, the inside dianeter of the cutting blade 33 and the outer dianeter
of the wafer portion nay be made nmuch closer so that the portion of NOB

that |ieswaffdiy the 10dhet peeihesy Rfr tdee waf eheppitiomw) mtehgow@a'on
| am nated wafer W2 after being cut is elimnated or reduced 0041]

After LRheaposidd aRs Sk de diRpely My i NRINSF é@t@ﬂdt}ﬁ@_elgﬂﬁ‘h‘a&&@t ade 33
are determned, the rod 47a of the electric cylinder 47 is extended to be

br ought th&%Hﬂ%gﬁhQEM ces 2hd Nfonabybt ipgcontact with the upper surface
of the ﬁCB portion of Fhe%NCB' | am nat drmafer W, which is sucked by the

negatlve oRrgSSur e unit. Wien the electric cylinder 47 is extended further,
t he spri'ngs of the sucki ng devices 51 are retracted and the round- shape

cutting bl ade,33 congs J ko, APLLLLNG GANLACt oLt e NCR porbian g fhe

MB'IamnMe cutlng 3|s F6Cat et

h d f h f W h.
of the. P Ea% S TR o l@oﬁ{l%qs EREEtT g TR 5%9%5'“0”

as to stop t a position ere the rtion is c letely c but . 26
2 porti GREGPS 12%f 1 e T weéarrifgenfrn QLTS RE ot F BB but
Thus, the entire lower carrier filmd_ is left in a, bel t - shaped state and
no rounanéh%e TRTOEF Zp% d8eP8BFlodulBE. L FRENREE bl ElonS tHALA S Te T,
originally a rectangle is punched off along the shape of the wafer and the
exce55|Péﬂ&ﬂq|?ﬁﬁN%FﬁlﬁﬁﬁQth%mréﬁﬁPn@G‘%¥%¥%amé%@FQQu?h%¥ePPImﬁﬁF

laminated wafer Wl) is conveyed to the next process. It goes
without saying that at the time when the NCF laminated wafer
Wl is conveyed, the wafer W and NCF which are laminated next
are conveyed from the mounting stage $i into the chamber 22 of
the vacuum laminating device 12 as described above. In this
embodiment, the zipped film conveying device 17 is disposed to
perform an accurate conveyvance. Therefore, the NCF laminated
wafer Wl is stopped at the initial position where it is conveyed
while being sandwiched between the upper and lower carrier films
Cl, C2. The zipped film conveying device 17 may not be disposed,
but the upper carrier film C2 may be delaminated by the roll
27b before the peosition to which it is first conveyed and the
excessive portion NCFa of NCF may be cut from the NCF laminated
wafer Wl at the position to which it is first conveyed.
[0039]

In this embodiment, the upper carrier film C2 is removed
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[ 0042] In this enbodi nment, along the outer periphery of the wafer
portion of the NCF | am nated wafer W, the NCF portion is cut. But the NCF
portion rmay be cut on a portion inside of the outer periphery of the wafer
portion of the NCF | am nated wafer W. In this case, the NCF portion is
renoved fromthe NCF wafer W2 and the wafer portion is partially exposed.
In this enbodinent, the lower carrier filmd is not cut by control of the
el ectric cylinder 47. In the vicinity of the cutting blade 33 , a proj

ection whose difd eknessihddies S a9 105G tSABbL 8l tiBanybhate 0f tihe diouer
carrier filmd and which is slightly projected fromthe cutting blade 3 3

may be gio%v]*he Cu@%%ewg]@qutesnl@%glee%u%n%pgeépbed%omeﬁfth\@ Brtihe pynti ng

plate 5 i be conflgured to stop at the position

wher e t he %l@@%&'gﬁdfth@ QeradngtosaJt gth%ggggetftycs% Y4 and

Alternatlve y1n the vicinity of the cuttlng a touch ace

whose t hj.cknes the sane as t ie

dISpOSGEtf om hecuctuttjfl(h tb?%%eégg e’ plr%vtl % 3{] ?%esefaoughé{
surface S _i.n contact_ w the urfac of, t he NCF he i_ng bl,ad 33
Ty bo SGTH AGUPeH 6" St & e sishpeode oA e Sha: N@f PEf A o
is not at |east conpletely cut off en cutting the excessive on NCFa
of NOF Wﬁerre UL e Ny UGV FCe 13 RS DREAR b L HRE Yetcthiina S Bty 0 ek co
12 carries out the_follow ng | am nation of the waf er W and the NCF. [0043]
Then, tHé &%t il eglrhder =47t e tat fPnGTm&chartt st2sf P& &i7d&d, Ot he
cutting blade 33 is raised, and the NCF | am nated wafer W2 haV|n% the

r ound- s FrdiFe 1NGE T 62t ire AfiH We & i Rér at®lighsukédBpife iSutkicngtd@hdes 51
and raised. Thereafter, the servonotor 37 is operated to nove the carriage
34 to th@t@sttueheot:eweeheadmﬂxﬁew puimsfdge $3 shea H1NCMPasiteated af er
W2 which is the next subsequent process, the electric cylinder 47 is

oper at edh&gaitrhe NCBwearntihe teut kiae deWl cés 5t oapddt oplthe, néhat inmper
pressure suction of the sucking devices 51 and the NCF | am nated wafer W

i s nmounted facd ket dcdreveydng: Jeyigkata $becfubsequebh prosess. mEhd agxicessi ve
portion NCFa of NCF is wound up together with the lower carrier filmd by

t he wi ngoupnr ehk d6atwhendetriice fied iby reheddwer acpoei.er o hmgBlet ntHdre
next and subsequent operations while being affixed to the lower carrier

filmd enBhargfor ecagredte il remyhagsdeyisce deess nadsneed hocketain
di sposed, separately. In the present invention, the excessive portion of

the | anypate d idimean ke eldn O1uh hes |é)g\ﬁ§11éér£bef:hfal 1 8w El. chheriefore,1m
conpared to the case where the cutting device 13 is separately di sposed at
a positi@n dhhfef @MHe same time, the position of the NCF laminated wafer
Wl is fixed.
[0040]

When the position of the NCF laminated wafer W1l is fixed,
the CCD camera 53 of the upper cutting mechanism 28 detects the
positional information of the NCF laminated wafer W1, the
servomotors 37, 44 are individually driven corresponding to the
positional information of the NCF laminated wafer Wl, and the
upper moving member 42 of the cutting mechanism 28 is moved.

Since the upper moving member 42 and the cutting blade 33 and

the like are freely movable in the XY direction on the horizontal
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fromthe lower carrier filmd, the cutting process can be sinplified by
om ssion of at |east one robot for conveyance, naking the installation

| ayout nore conpact, and so on. In particular, since these devices are
nounted in a clean room making the |ayout of the cutting process conpact
has a significant effect. [0044] The vacuum | am nati on system and
the vacuum | am nation nmethod of the present invention are used in the
subsequent processes after the device for affixing the lamnate filmto

waf er, ciyGid heandapdswdaaghard naf  PEEANLEESARGGANGRY @S.aBNh 3 heradg Nno
limtation on the type of lam nate base item \What is clained is: 1.7 A

vacuum lagt nakkeR SYSLEML i NaWhb e 18 ) aM8L e sfilddm andea dragknat & Jhase i tem
that is conveyed on a lower carrier filmare | am nated by a batch type

vacuum Layinali B deuher )8R0 (1% d aial i1 1ddideSnoub ol T OB LA Al ed

item having the [am nate am nat e reon, wherein in a state

| tem having the Fam nat . ereon,” wherel n .
mount £ n TRET Sty CCAFTT BT A X LEE STV o T on BF he T AR RAE

filmis qut,fyomebe hapkaated hhemhavingete hamaal e diloy! aTated
higher precision of the CCD camera or the conveying device, the
inside diameter of the cutting blade 33 and the outer diameter
of the wafer portion may be made much closer so that the portion
of NCF that lies off to the outer periphery of the wafer portion
in the NCF laminated wafer W2 after being cut is eliminated or
reduced.
[0041]

After the positions of the upper moving member 42 and the
cutting blade 33 are determined, the rod 47a of the electric
cylinder 47 is extended to be brought the sucking devices 51
into abutting contact with the upper surface of the NCF porticn
of the NCF laminated wafer Wl, which is sucked by the negative
pressureunit. Whentheelectriccylinder 47 isextended further,
the springs of the sucking devices 51 are retracted and the
round-shape cutting blade 33 comes into abutting contact with
the NCF portion of the NCF laminated wafer Wl. At this time,
the cutting blade 33 is located on the outer peripheral side
of thewaferW. AsshowninFIG. 3, thepositionof the round-shape
cutting blade 33 is controlled by closed-loop control so as to

stop at a position where the NCF portion is completely cut, but
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2. The vacuum | am nation system according to claim1, wherein the |am nate
base itemis a round-shape wafer and the lamnate filmis a continuous

lam nate filmor a lamnate filmcut into a rectangle, and wherein the
lamnate filmis cut in accordance with a shape of the | am nated wafer. 3.
The vacuum | am nati on system according to claim1 or 2, wherein the cut-off
excessive portion of the lamnate filmis wound up together with the | ower
carrier film 4. A vacuum | am nation nethod conprising the steps of:

| 'am nat izng o ¢ligjA Rat g1fii bin and 1 apkpatgrhase tamschhat greveonweyed-gn a
| ower carrier filmby a batch type vacuum | am nating device; and cutting

the |amd@ﬁﬁbfddﬂnferﬁéhetﬁé”bH€E§@ hlermhaw ng dherl amipat g f ildpe i
| ami nat ed t her eon, wherein in astMelrtmmchthelamnaHm item

Palv'm ng tah@et@ngﬂ%%dfttgtt% ab%tﬁsrgaa Bt%dpt)@ Lhe t)g\@%]r kR rier

an excessive portion the am nat m IS cut rom am nat ed

h f
e ctnesfg%&aé itg:,?ﬁ%?ct%a i arae o

the Iq} naHg f| a conélnuo nlnat

round- sh an 4N S nuo ré
1”& T ec ate % cut |n

d
IantnatgiPQQﬁ%nﬁ ang e, WHET 677
accordaﬁ%%,mtth g.g?gg of Hﬂg

haV|n t he “entgﬁte fllntlantnated
thereon 15 rem ca er

év?ér rr
[0042]

In this embodiment, along the cuter periphery of the wafer
portion of the NCF laminated wafer W1, the NCF portion is cut.
But the NCF portion may be cut on a portion inside of the outer
periphery of the wafer portion of the NCF laminated wafer W1.
In this case, the NCF portion is removed from the NCF wafer W2
and the wafer portiocon is partially exposed. 1In this embodiment,
the lower carrier film C1 is not cut by control of the electric
cylinder47. Inthevicinityofthecutitingblade 33, aproiection
whose thickness is the same as or smaller than that of the lower
carrier film Cl and which is slightly projected from the cutting
blade 33 may be provided, andwhen the projection comes in contact
with themounting plate 50, the cuttingblade 33 may be configured
to stop at the position where the lower carrier f£ilm Cl is not
at least completely cut off. Alternatively in the vicinity of
the cutting blade 33, a touch surface whose thickness is the
same as that of the NCF and which is retreatedly disposed from
the cutting blade 33 may be provided, and when the touch surface

comes in contact with the surface of the NCF, the cutting blade
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6. The vacuum | am nation nethod according to claim4 or 5, wherein the
cut-of f excessive portion of the lamnate filmis wound up together with
the lower carrier film

33 may be configured to stop at the position where the lower
carrier £ilmCl is not at least completely cut off. When cutting
the excessive portion NCFa of NCF by the cutting device 13, in
parallel, the vacuum laminating device 12 carries out the
following lamination of the wafer W and the NCF.
[0043]

Then, the electric cylinder 47 of the cutting mechanism
28 israised, thecuttingblade 33 is raised, and the NCF laminated
wafer W2 having the rcund~shape NCF portion affixed thereto is
sucked by the sucking devices 51 and raised. Thereafter, the
servomotor 37 is operated to move the carriage 24 to the position
over the convey-out stage S3 of the NCF laminated wafer W2 which
is the next subsequent process, the electric cylinder 47 is
operated again to lower the sucking devices 51 and stop the
negative pressure suction of the sucking devices 51 and the NCF
laminated wafer W2 is mounted on the conveying device in the
subsequent process. The excessive portion NCFa of NCF is wound
up together with the lower carrier film Cl by the wind-up roll
16a when it is fed by the lower carrier film C1 in the next and
subsequent operations while being affixed to the lower carrier
film Cl. Therefore, a cut film removing device does not need
to be disposed, separately. In the present invention, the
excessive portion of the laminate f£ilm can be cut on the lower
carrier film Cl. Therefore, compared to the case where the

cutting device 13 is separately disposed at a position different
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from the lower carrier film Cl, the cutting process can be
simplified by omission of at least one robot for conveyance,
making the installation layout more compact, and so on. In
particular, since these devices are mounted in a clean rocom,
making the layout of the cutting process compact hasasignificant
effect.
{00443

The vacuum lamination system and the vacuum lamination
method of the present invention are used in the subsequent
processes after the device for affixing the laminate film to
wafer, circuit boardandsurfacehavingfineconvexesandconcaves,

and there is no limitation on the type of laminate base item.
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What is claimed is:
1. A vacuum lamination system, in which a laminate film and
a laminate base item that is conveyed on a lower carrier £ilm
are laminated by a batch type vacuum laminating device, and the
laminate film is cut from the laminated item having the laminate
film laminated thereon, wherein

in a state in which the laminated item having the laminate
film laminated thereon is mounted on the lower carrier film,
anexcessiveportionof the laminate filmis cut fromthe laminated
item having the laminate film laminated thereon.
2. The vacuum lamination system according to claim 1, wherein
the laminate base item is a round=-shape wafer and the laminate
film is a continuous laminate film or a laminate film cut into
a rectangle, and wherein the laminate film is cut in accordance
with a shape of the laminated wafer.
3. The vacuum lamination system according to claim 1 or 2,
wherein the cut-off excessive portion of the laminate film is
wound up together with the lower carrier f£ilm.
4, A vacuum lamination method comprising the steps of:
laminating a laminate film and laminate base items that are
conveyed on a lower carrier filmby a batch type vacuum laminating
device; and cutting the laminate f£ilm from the laminated item
having the laminate film laminated thereon, wherein

in a state in which the laminated item having the laminate

film laminated thereon is mounted on the lower carrvier film,
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anexcessiveportionof the laminate filmis cut fromthe laminated
item having the laminate film laminated thereon.

5. The vacuum lamination method according to claim 4 wherein,
the laminate base item is a round-shape wafer and the laminate
film is a continucus laminate film or a laminate film cut into
a rectangle, and wherein the laminate £film is cut in acceordance
with a shape of the wafer having the laminate film laminated
thereon.

G. The vacuum lamination method according to claim 4 or 5,
wherein the cut-off excessive portion of the laminate film is

wound up together with the lower carrier f£ilm.
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