- 1 - DESCRIPTI ON METHOD FOR MANUFACTURI NG SEM CONDUCTOR DEVI CE,

'RESI N SEALI NG APPARATUS, AND SEM CONDUCTCOR DEVI CE TECHNI CAL FI ELD

[ 0001] The present invention relates to a nethod for manufacturing a

sem conductor device, and in particular, to a method for

manuf acturing a sem conductor device ,_iyn which a resin is nolded on

a sem conductor device having a cavity inside a seal glass thereof

whil e protecting the seal glass with a release film [0002] Furt her,

the present invention relates to a ZEREGUUHN or device, and in

particular, to a sem conductor device having a cavity inside a sea
SRMIEONRECER

gl ass thereof, onMERHER EOReYPNUFACAHRING ONRECIER| DEVASE i s

protected with g Lel 2388 MINd" apparaTUS, AND SEMICONDUCTOR DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a method for
manufacturing a semiconductor device, and in particular, to a
method for manufacturing a semiconductor device , in which a
resin is molded on a semiconductor device having a cavity
inside a seal glass thereof while protecting the seal glass
with a release film.

[06002] Further, the present invention relates to a
semiconductor device, and in particular, to a semiconductor
device having a cavity inside a seal'glass thereof, on which a
resin is molded while the seal glass is protected with a
release f£ilm.

[0003] Further, the present invention relates to a resin
sealing apparatus, and in particular, to a resin sealing
apparatus for molding a resin on a semiconductor device having
a cavity inside & seal glass thereof while protecting the seal
glass with a release £film.

[0004] Further, the present invention relates to a
semiconductor device in which a light-receiving area formed on
a semiconductor chip is air-tightly sealed by a seal glass,
and a method for manufacturing the same.

BACKGROUND ART

[0005] In recent years, growing demand for improvement in

the performance of electronic apparatuses and reductions in



[0003] Further, the present invention relates to a resin sealing

apparatus, and in particular, to a resin sealing apparatus for

nmol ding a resin on a sem conductor device having a cavity inside a

seal glass thereof -while protecting the seal glass with a release

film [0004] Further, the present invention relates to a sem conductor

device in which a light-receiving area formed on a sem conductor chip

is air-tightly sealed by a seal glass, and a method for manufacturing

t he sane. tIBACKGRERND ARTck0e9S) | hergthnt agpdasszegobwehgectizomid f or

i mprovenent in the performance of electronic apgaratuses and

reduct i onr@PpParatuges has led to development of highly densely
integrated electronic parts and highly densely packed
electronic parts. Even electronic parts such as a CCD (Charge
Coupled Device) image sensor and a CMOS (Complementary Metal
Oxide Semiconductor) image sensor, which conventionally used
to be formed as a relatively large package, have been becoming
avallable as a CSP (chip size package). One of especially
widespread types of chip size packages is a chip size package
having a hollow structure constructed by directly disposing a
seal glass on an active surface side of a sensor chip with use
of a rib member or spacer.
[0006] A process for manufacturing such a CSP employs a so-
called film molding method of molding a resin on a
semiconductor device while protecting a seal glass with a
release film so as to prevent generation of a thin flash at
the seal glass during a resin molding process. At this time,
while the release film is compressed at the seal glass above
the rib member or spacer, the release film is not compressed
but is pressed to push the seal glass above the hollow space,
whereby the seal glass may be bent and eventually broken.
[0007] One conventional method to prevent the seal glass
from being bent to be broken during the resin molding process
is to dispose a support frame 15 around a cover glass (seal
glass) 14 to make the support frame receive a préssing
pressure applied from an upper-side mold die 68 to the cover

glass 14, thereby preventing the cover glass 14 from being

bent, as discussed in PTL 1.



t he wei ght, thickness, length, and size of electronic apparatuses has
led to devel opnent of highly densely integrated el ectronic parts and
hi ghly densely packed el ectronic parts. Even electronic parts such as
a CCD (Charge Coupl ed Device) image sensor and a CMOS ( Conpl enent ary
Met al Oxi de Sem conductor) inage sensor,.which conventionally used to
be fornmed as a relatively |arge package, have been becom ng avail abl e
as a CSP {chig si ze package). One of especially w despread types of
chip sizel®@@&hges Hawgveki pthezeephedagésaussad anhBTLol seguiresethe
constructed by directly disposing a seal glass on an active surface
si de of aSEEHéBF ERfpewrPhbaseisPosedi araBnBekher sepicatasfoobeereby
process for manufacturing such a S a so- called film
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bent to be broken during the resin nolding process Is to di spose

support fhanerddtas ongdcasEOouEr tHé a86mi §638ubtasSdeddck0 Make the
support frame receive a pressing pressure applied froman upper-side
nol d di e éBTADIONMELT®Yer (gl ass 14, thereby preventing the cover glass
14 from being bent, as discussed in PTL 1. - 3 - [0008] However, the
met hod di BETENBILITERATUREr equires the support frame to be di sposed
around the seal glass, thereby requiring preparation of a space

t heref or, [0@R%1 ng tBTEhd: pdepabesetPabénhnAppticationnPubdisi Reésolosure
t he sem conduct or device. Further, the necessity of additional cost

for the PFovi4P%-b76€he(BapROFAPR QAR5 apdaRigddiii onal process for
nounting the g@gport franme_may result in an increase in the

nanufactu$VmEP SPF of NYBRTI@N conduct or devi ce.

TECHNICAL PROBLEM

[0010] The present invention has been contrived in
consideration of the above-described problem in the
conventional technique, and an object thereof is to provide a
method for manufacturing a semiconductor device in which a
resin is molded on a semiconductor device having a cavity
inside a seal glass thereof while protecting the seal glass
with a release film, characterized in that it is possible to
prevent generation of a flash at the seal glass and breakage
of the seal glass due to bending of the seal glass while
reducing increases in the size and cost of the semiconductor
device.

SOLUTION TO PROBLEM

[0011] According to one aspect of the present invention, a

release film (mold die release film) is pressed only at a



Cl TATI ON LI ST PATENT LI TERATURE [ 0009] PTL 1: Japanese Patent
Application Public Disclosure No. 2008-47665 (paragraph 0045 and Fig.
11) SUMVARY OF | NVENTI ON TECHNI CAL PROBLEM [ 0010] The present

i nvention has been contrived in consideration of the above-descri bed
problemin the conventional technique,_apd an object thereof is to
provi de a nethod for manufacturing a sem conductor device in which a
resin is nolded on a senm conductor device having a cavity inside a
seal gl asRO¥HEPROFNGHEPE Piebcabave t herilanenPas soy $PAGeY efepBRrting
film characterized in that it is ggssible to@grevent eneration of a

flash at ¥hee3eaflyFast PHIRF ebRBES BN E T e@5RIg| ek sthgeseal behaFfig

O 1o S A3 e Sk e g i o £5, 30887 afleceny

disposing the seal glass on an active surface side of a sensor
chip with use of the rib member or spacer, structurally, there
is a cavity below a central portion of the seal glass.
Therefore, nothing can receive a pressure of the release film,
and the seal glass has to receive the film pressure. As a
result, the pressure from the release film exceeds the
strength of the seal glass, whereby the seal glass may be
broken. To solve this problem, a film escape recess is formed
at an upper die above a portion of the seal glass below which
there is a cavity, in order to allow an escape of the release
film pressure applied to the central portion of the seal glass
toward a mold die cavity side. Due to the provision of this
recess, a semiconductor device is clamped by a mold die to
mold a resin on the semiconductor device while the release
film is prevented from applying a pressure to the seal glass
above the cavity. As a result, it is possible to limit the
portion where the release film is pressed to the portion above
the rib member or spacer, which is a support structure of the
seal glass. In other words, it is possible to reduce or
prevent application of a bending stress to the seal glass by
forming the film escape recess at the mold die cavity side so
that the pressure of the release film is not applied to the
central portion of the seal glass, whereby it is possible to
prevent breakage of the seal glass. According to this

structure, it is possible to clamp the semiconductor device by



[ 0011] According to one aspect of the present invention, a release
film(nold die release film is pressed only at a - 4 - portion

t hereof right above a rib nenber or spacer supporting a seal glass in
order to prevent breakage of the seal glass. In a package having a
hol I ow structure constructed by direct]|ysdisposing the seal glass on
an active surface side of a sensor chip with use of the rib nmenber or
spacer, structurally, there is a-cavity below a central portion of
the seal HrasBoldhéterdied PBEERFRFecaarrblei 98 Brepventing a¢nehation of
release film _ and the seal glass has to receive the filmpressure. As
a resul t,2tHID 5%k VR b PRRVERFLREcPFERFRER cREdEhe heeal rehash of
the seal glass,, whereby the seal glass may be broken. To solve this
probl em ébf#?ﬁ*e@@éb%gr%%gggefsm BPRHEISIER oS upPer SEPROBhobERE -
portion o seal, gl a e OM/mhicg there is_a cayit in order.to
al | ow an @?@ggk of %%%efé?gat%rf??ﬂ¥ ?8@%5?%9aﬂpf?@ﬁc?%d?ﬁgoﬁe EYLFe
portion I gl J i side. e to the
provisioﬁ;%#$f?$§§}%%e§§§ %ﬁ%ﬁ%?%%ﬁggégo?ﬂ§e§?%5é¥§ %ﬁ%ﬁ%ﬁ%oﬁylﬁ %ol d
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filmis prevented from applylng pressure to the seal gl ass ove

the cavityess fsIfSthdd bi &Ss@ﬁﬁébﬁhﬁc%grl&@Qicéhﬁa9£%§iQn aher
the release filmis pressed to the portion above the ri nen%er 0

spacer, Wi@®d) i SnSi@elPROséabt gUatYr €108) t fRe 566t Ghess. prdtOEPEhg the
words, it is possible to reduce or prevent application of a bending

stress t sddie gbads g{ BG8) byithrai ngléhseffimmesTape. r eness mdtHdE is
nold die cavity side so that the pressure of the release filmis not
appl i ed tchatmectenized jporthah, ovhéhetbeasengiessduvher ebgvitei s

possi ble to prevent breakage of the seal glass. According to this
struct ur e51amped bnsyimebdt@die| AP0t hetBenrebeaset Bilue(lte) bgscapés -
the nold die at a pressure capable of preventing generation of a thin
flash\Mﬂ1Q¢$w%v%hﬂFn@ﬁ%@%%k%@%aof19ﬁ@:sb%#bglhgécwﬁfﬁ@meda@ﬁih@e mold
anot her nenbe( such as the suEport frame., [0012] A method for _

manuf act gt 1ORL % ok R ! getREe (108) above the cavity while the

resin is molded on the semiconductor device. As one example,
the film escape area corresponds to an area occupied by the
cavity (109). Alternatively, the film escape area may be
smaller than the area occupied by the cavity as long as a
pressure applied to the seal glass above the cavity falls
within an allowable range. Further alternatively, the £ilm
escape area may be larger than the area occupied by the cavity
as long as it is possible to prevent generation of a thin
flash at the seal glass.

[0013] According to this method for manufacturing a
semiconductor device, when the semiconductor device is clamped
by the mold die, it is possible to reduce or prevent:
application of a bending stress on the seal glass above the
cavity by allowing an escape of the release film into the £ilm

escape area above the cavity. As a result, it is possible to



according to the one aspect of the present invention is a nethod for
manuf acturing a sem conductor device, in which a resin is nolded on a
sem conduct or device having a cavity (109) inside a seal glass (108)
t hereof while protecting the seal glass (108) with a release film
(110). This nethod is characterized in_that, when the sem conductor
device is clanped by a nold die (100), the release film (110) escapes
into a filmescape area (104a; 104b; 104c) forned at the nold die
(100) or RFRVeRh| the aseal 1983ssabbvent heinavbeyt whboeet tleereaviity sinside
nol ded on the sem conduct or device. As one exanple, the film escape
area cor r'édpoiRRl t $L3FS ar ERCERRY pPESVEYting Ehei$§al 19byss from being
Alternatively, the filmescape area may be snmaller_ than the area
occupi ed I?JEP]%/% caE LG off 4 PIFTRLA Eapikdhe nefinan the
al |l owapl e range. Further

gl ass abpvelhefﬁavjft#[néalls with'n%{;l ]

al ter _nafjI i VEYORNECR? SRt % _?lmB%ngaEF;%rS?’H Fopgretprdevice
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sem conduct or devi ce 1S cle _
reduce orey¥ evedi S catd QR fy a hepdi r\ﬁleitfiﬁﬁlf ALdfe a4l g Fmed
e rel eas the

above the cavity by allow ng an escape of t & 51 1M1t o

film escape eieamchdV@id "er Cad t YeaPSgPabESUL L, 14 tpbSs PRBST PberdQuce or
6 - prevent the seal glass from being bent above t%e cavity I nside

the seal mteasnt thecedyses eventhdlgsihe seal cgsassr f 198N HSh NG REQKES
Therefore, it is possible to nold the resin on the sem conductor

devi ce whiidwiad anpmgatad sentlvenconten t deva T etdyhh hguanptodi®@ing a
pressure capabl e of preventing generation of a thin flash at the seal
gl ass whidre e amnibelr bseck ae oippdret sEodngl assunduthdeseaki gtass he
filmescape area is forned at the nold die or the seal glass, it is
possi bl e P Feduce brrefiy traling czpRaraus hacer@dingdte osnotfiext he
sem conduct or device, conpared to the conventional technique

provi di SRS et RTLIRHE LeepbboRr 15 afreref Buntea hing cappyrakss
[0014] A resin sealing apparatus according_to another aspect of the
present i ﬁ‘lqsldﬁ"}%gaa Th G i SPLPPRIUT ERT f FFVHOP BMGLRT r 2TV BRY
a sem co or, devi ce havi cavj 109) _inside a seal, gl ass
(108) thert(rjl ;bf%) v%n%eledepr%tse%???rcbfﬁ%% Ue%?gg%é%]ée? 0‘%}1% I?’ﬁ%t‘g‘:tlng the
sem cond r Vi £ e W r ' .aJhis a ratus_ s
char act e;%a(eid gl(lﬁaétia&]\}%égr@falﬁ‘%m’aén%n%#)@é%%%o e\th%e r‘se)féés% ]f"?jr?ﬁse
(110) when 1t j CO f i i 1’?&%‘?—% A | d.die ( , a
filmescape npgcltsal?;y (13‘}11%)% :asbp%%\réntg% zi't% tq;lhe no (ﬁiﬁi%ﬁ&)ﬂsagt 'aif%t% at

| east pardiawihP\d |drape adeae ool edsdYe iR CaV | Ywkd®Rne AS One
exanpl e, an area occupied by the filmescape recess (104a)

cor r espormitapridies iy adoeiepits dyarihed ey 4 Ymd1dNie A 1@ nata vel vm
the area occupied by the filmescape recess nay be smaller than the

area occupicapehyradesalit4a psis ofhmrmsd aatpr tss unel@phle edlo®) t e seato

gl ass above the cavity falls within an allowabl e range. Further

al t er nat iatel|ygasth@airtca ble prexdldy ameafed noeswpied riex esise negv by

| arger than the
(109). As one example, an area occupied by the film escape
recess (104a) corresponds to the area occupied by the cavity
(109). Alternatively, the area occupied by the film escape
recess may be smaller than the area occupied by the cavity as
long as a pressure applied to the seal glass above the cavity

falls within an allowable range. Further alternatively, the

area occupied by the film escape recess may be larger than the



- 7 - area occupied by the cavity as long as it is possible to
prevent generation of a thin flash at the seal glass. According to
this nold die, since the filmescape area is forned at the nold die
itself, it is possible to nold a resin on the sem conductor device
whi | e cl anpi ng the sem conductor device by the nold die at a pressure
capabl e of preventing breakage of the seal glass and generation of a
thin flash, with use of the nethod capabl e of reducing or preventing
an i ncr ea®%€eq PEFEP5$3 PBf thPeCRER L oruLeRY @evitels [Poasiile to

sem conductor device according to still_another aspect_ of the present

i nvent i orPTEVeRS eI ROTREL?Rr Ot ¥ i BRiMall 7l a2t atiie yS¢aHoyLlassi de a
orotect | AeeEtine by BRL A6k G v s Ref B LI, fadtne aire s

of the o Ghe 3} [nd ST AL PLLESEE! ot Bk mp Sl e Ot el SoRSEER
i avs (105 e EERRGCEEE eIl piEE) ol Smd IRETERS! sbilfe Bl or

the carl i dedd00)ey AnONfo P DL Car 34 BFER00ECUBLEGLIY B CoELLIMERGGPE

area (104b; 104c)” corresponds to the ‘area occupl e cavity

(109). Apgsdigddecdy, thdesdhl yESEaPEN AT §8n 8RNt 6N SHB! Lefnihap dbe,
area occupied by the cavity as long as a pressure applied to the seal

gl ass aboveti hes€ ayf thé ahé Shod t Bapaile abt OVeREEi AgNGE  pFevéRNeing an
alternatively, the filmescape area may be | arger than the area

occupi ed hyctdmse ain tyhassinagofisthé sempossdhteot odpreyent
generation of a thin flash at the seal glass. According to this

sem condub@®L5 Hevi ck, semhcendhetér | devicd acescapegateastsli oanetheat
the seal glass itself, it is possible to nold a resin on the

sem condRIRRCH e cehepresertinpivienthen st @ opelmtcorddetpr edgyiche
nold die at a pressure capable of preventing breakage of the sea

gl ass and*¥etRg A i BEY al 109 h Fresde %ﬁ?ﬁaﬂs@l%$st 08kt hawd capabl e

of reducing o reventing an_.increase in the size of the
semi cond qéqékﬂ§ﬁélby€holding a resin on it while protecting the

seal glass (108) with a release f£ilm (110). This
semiconductor device is characterized in that, for allowing an
escape o0f the release £ilm (110) when the semiconductor device
is clamped by a mold die, a film escape area (104b, 104c) is
formed at the seal glass (108) so as to at least partially
overlap an area occupied by the cavity (109). As one example,
an area occupied by the f£ilm escape area (104b:; 104c)
corresponds to the area occupied by the-cavity (109).
Alternatively, the film escape area may be smaller than the
area occupied by the cavity as long as a pressure applied to
the seal glass above the cavity falls within an allowable
range. Further alternatively, the film escape area may be
larger than the area occupied by the cavity as long as it is
possible to prevent generation of a thin flash at the seal

glass. According to this semiconductor device, since the f£ilm



[0016] 1t is preferable that the depth of the filmescape area is

equal to or greater than a conpression allowance by which the rel ease
film(110) is conpressed at the portion other than the cavity (109)
when the sem conductor device is clanped by the nold die (100).

[0017] The fil mescape area can be provided as the filmescape recess
(104a) forned at the nold die (100). [0018] The fil m escape area can

be provided as the fil mescape recess (104b) fornmed at a surface of

the seal {Fa3Be(3UBF EFofeFmed 2hethe| easdd ﬂlﬁﬁﬁ(iﬁ@?lf[0@19}3h§0$$1hie
escape area can_be also realized by disposing a nenber (111) having a

pr edet er nFAeBPLHi BkRBER 2Pt RRe sEphicen FCFHE deyicgl wRile 1053mpingekhe

to the rel ease f to surr east a part of the
area corres %ﬁﬂ?hﬁn%ér aéviﬁﬁa$¥ FE@QTOfg glge?Flﬂgpfﬁﬁgﬁﬁ?t?ﬁﬂable of
s R e N AR e L
filnl(lll%lggﬁ? &igﬂduggagftpﬁerﬁé§ﬁég ééﬁgﬁle of reducing or
preventing an increase in the size of the semiconductor device.
[0016] It is preferable that the depth of the film escape
area is equal to or greater than a compression allowance by
which the release film (110) is compressed at the portion
other than the cavity (109) when the semiconductor device is
clamped by the mold die (100).
[0017] The film escape area can be provided as the film
escape recess (l04a) formed at the mold die (100).
[0018} The film escape area can be provided as the f£ilm
escape recess (104b) formed at a surface of the seal glass
(108) closer to the release £ilm (110).
{0019] The f£ilm escape area can be also realized by
disposing a member (111) having a predetermined thickness at
the surface of the seal glass (108) closer to the release £ilm
(110) so as to surround at least a part of the area
corresponding to the cavity (109), and setting the portion
surrounded by the member (111) as the film escape area. The
member having the predetermined thickness can be embodied by,
for example, a film (111l) more rigid than the release film.
In this case, it is possible to form the film escape area
while preventing an increase in the size of the device by
providing a thin member such as a film to an existing seal

glass.



In this case, it is possible to formthe filmescape area while
preventing an increase in the size of the device by providing a thin
menber such as a filmto an existing seal glass. -9.. [0020]For
exanpl e, the seal glass (108) is disposed on the sem conductor chip
via the rib nmenber or spacer (107), mhgrﬁby the cavity (109) of the
sem conductor device is defined. [0021]The sem conductor device

I ncl udes an i mage sensor such as a CCD i mages sensor or a CMOS i mage
sensor. BRYERODESCRY | erpUELeRAWRGSeRD02RRFEg{ 188) sig disposed on the

cross-secti onal vieM/iIIustrating a .
semiconductor chip via the rib member or spacer (107), whereby

the cavity (109) of the semiconductor device is defined.
{00211 The semiconductor device includes an image sensor
such as a CCD images sensor or a CMOS image sensor.

BRIEF DESCRIPTION OF DRAWINGS

[0022] Fig. 1 is a cross-sectional view illustrating a
semiconductor device placed on a mold die of a resin sealing
apparatus during execution of a method for manufacturing a
semiconductor device according to a first embodiment of the
present invention;

Fig. 2 is a cross-sectional view illustrating the
semiconductor device illustrated in Fig. 1 with the mold die
closed;

Fig. 3 is a cross-sectional view illustrating a
semiconductor device placed on a mold die of a resin sealing
appgratus during execution of a method for manufacturing a
semiconductor device according to a comparative example;

Fig. 4 is a cross-sectional view illustrating the
semiconductor device illustrated in Fig. 3 with the mold die
closed;

Fig. 5 illustrates a comparison between pressure
application to a seal glass with a film escape recess formed
on the mold die and pressure application to a seal glass
without a film escape recess formed on the mold die;

Fig. 6 is an enlarged cross-sectional view illustrating a
semiconductor device placed on a mold die of a resin sealing

apparatus during execution of a method for manufacturing a



sem conduct or device placed on a nold die of a resin sealing
apparatus during execution of a nethod for manufacturing a
sem conduct or device according to a first enbodi nent of the present

i nventi on; Fig. 2 is a cross-sectional viewillustrating the
sem conductor device illustrated in Fig;,1_ with the nold die closed,
Fig. 3 is a cross-sectional viewillustrating a sem conductor device

pl aced on a nold die of a resin sealing apparatus during execution of
a net hod #%Wl¢ﬂﬂﬁ#%ﬁﬁﬂr@ﬁﬂl%¢s@%¢%€@ﬁ%@tb@ devpeen@cenpodipent of the
conparati ve exanp . 4 is a cross-sectjonal view
|Ilustreu9FﬁF?$E %%%?%Ehﬂ%ct TeaRbTaeing | peyrar Bl easEi §118 #Fth the
nol d di e cl osed,; 5ill st{ates a conparison between

pressur e SPHRTTH$OPRD lég'ge%ll ShsELAFT htE PER WRRRpERR cBR3L ghafR L

on the'"%he‘%éhf”gh%#%ésur eYﬁglhﬁg%I%P tﬂmaegggE$g£gss m1;20ut a

fil mescape reces

enl ar ged crossﬁ.jzgc'[-} o 'aﬂ'gﬂ‘iéféé'ét&%éggsgcé ggn?y%t&mexe F%F,”H a

pl aced on a die of a resin seal appara

a met hod s SRMIEEILaddide p1dfea SEMACRABINCAEL devi e aggo L8 1Mhg

to a second enbodi nent present 1 nvention, om1a

rel ease fa]%] PR1St S DEESSE le RO HOMh B0 £ 62! ndtRSE fér b;ﬁgﬁuwéeuflﬂﬁgsga'

gl ass of the sem conductor device has a filmescape recess;
semiconductor device according to a comparative example,

illustrating how a release film is compressed and how a seal
glass is bent when the seal glass of the semiconductor device
does not have a film escape recess; and

Fig. 8 is an enlarged cross-sectional view illustrating a
mold die and a semiconductor device with a film escape area
defined from a portion surrounded by a spacer material
disposed at the periphery of a seal glass, according to a
modification of the second embediment.

DESCRIPTION OF EMBODIMENTS
[0023] (FIRST EMBODIMENT)

To achieve the above-described object, a method for
manufacturing a semiconductor device according to an
embodiment of the present invention is characterized in that a
film escape recess is formed at a cavity of an upper die,
thereby preventing generation of a bending stress at a portion
of a seal glass below which there is a cavity, due to a
pressure of a release film. A reason for breakage of the seal
glass is that a bending stress is generated at the seal glass
by a pressure generated when the film is pressed against the

central portion of the seal glass due to the presence of the



Fig. 7 is an enlarged cross-sectional viewillustrating a

sem conductor device placed on a nold die of a resin sealing

appar atus during execution of a nethod for manufacturing a

sem conduct or device according to a conparative exanple, illustrating
how a release filmis conpressed and hoy,a_seal glass is bent when
the seal glass of the sem conductor device does not have a film
escape recess; and Fig. 8 is an enlarged cross-sectional view

i || ust r at$3GLEY neeHodi Bhanseal sehaednd Rresrefnss .c & Miaeh Rrevant e fife
area defined froma portion surrounded by a spacer material disposed
at the ped$HeALOR é&s%a?e%@%%%,SEE%%ﬁd?ﬁgt$% $eFbd¥IPTRIFB™ B the
second enbo 'neqé. DESCR“ETICN OF EMBODI VENTS %0023 (FI RST

EVBODI MENT§2127ed BY, arat &iRd i RECSHINE- HeS cFRheds oottt , aRovet %l f or

facturj ] duct devi di t nbodi t of
Tho. preseit TRl ert BT s CHaP Rt P SBdL1 rF CHARA Lot | Fof dBoLpen b dieve
|'s formed,al 8?&5?:\_’ Y, Oélf&qugﬁeés.sége bPeLg yré’i§¥§8t£f genf Al on
of a bendi'ng stress at a portion o seal "grass berow wni ch ere is

a cavity, e dOr@cPifSSWikeRfa 58*5??ggéé&faoﬁﬁﬁgﬁéfndé@i?ﬁéegég?ﬁg a

of the seal glass Is that a bending s S 1's generated at

gl ass by goDIsessEudeRes al 8d-YRPeaNeidi ik | SeDESSSeEi Al PSE tdfease
central portion of the seal glass due to the presence of the cavity

bel ow t her saal 19| @cfiprdHes€f @b6ve ShNEEL PHEWEEE | §R ShasePerBht opmel a
bendi ng stress at the seal glass can be realized by avoi ding pressing
the rel eassldaden fbhwesdéb@peavipyarad &t | thesEADR ¢€EL56 1&cé s Nethéteby
the nold die above the cavity to allow an escape of the release film
Due to tp=ewntingrapp Wwheat topackagepfesesucontoctine skexl cgladavioag a
hol |l ow structure is clanped via the release film the release filmis
conpr essERF&itRVe geneabbohe?t on Bpaditng puessweer elfsnse Hd4duhtesddpdss
upward at the filmescape recess, thereby preventing application of a
pressure R FHelIe kP MPhdsa tBepirvent theneeniceondester héevieg by
pressure. As a result, it is &ossible to nmold a resin_on, the

sem cond Tt BIPHRY | the BRI copirgtehedeehre oputeermetdi ¢t pgttde nol d
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cl osed.
sealing apparatus during execution of a method for
manufacturing a semiconductor device according to an
embodiment of the present invention. Fig. 2 illustrates the
semiconductor device 1 illustrated in Fig. 1 with the mold die
100 closed.
[0025] The mold die 100 is constituted by a lower die 101
and an upper die 102. A cavity 103 is formed at the bottom
surface of the upper die 102, A £ilm escape recess 104a is
formed at the bottom surface of the cavity 103 over an area

corresponding to a cavity 109 inside a seal glass 108 of the

semiconductor apparatus 1. This f£ilm escape recess 104a has



[ 0025] The nold die 100 is constituted by a | ower die 101 and an upper
die 102. A cavity 103 is fornmed at the bottom surface of the upper
die 102. A filmescape recess 104a is forned at the bottom surface of
the cavity 103 over an area corresponding to a cavity 109 inside a
seal glass 108 of the sem conductor appanatus 1. This filmescape
recess 104a has - 12 - an area corresponding to the cavity 109 in a
pl anar view, and has a depth equal to or greater than an anount by
whi ch t he®® hPERPeITHESROR@IRGSEC f then cavlity rbPRate #iphynanoview, and
reduced b belqg conpressed when the sem conductor apparatus 1 is
cl anped ?Rﬁhu%%%?ldF% QBZQE%@t?ﬁetm%Qe@nd@@°q@9 by ghich the
depth equ to or ater than a_v a conpression_ all owance
fméia

(for exa %Fk%gﬁﬁ o k- %?%?lﬂh @I Rl S%p%+5%?n%}%lﬁsor%duced
ﬁ%% ternatlvelg % ﬁ%of t he flé gs recess l104a
nay be s T FOTREC TSP Ge” cﬁﬁ%?%%% BREGF | ﬂE%t%§ oh§ as
i t I | gl 08,
Sbove ¢ he kP Hatvadh| e Ih?n LR %?%"F%%Sesﬁ%.%ﬁfﬁv
I t f
the eal 51 22E (BaBLTRS A #P‘Q“*’Ftﬁougﬁﬁeﬂ"‘f’%f%% £ o foRbFar
filmescape swaess (P4rNesamP1dl €2 &Qﬁfﬁseﬁngf?ﬁﬂoﬁfmw&fr@as %imt &

cavity 109 in a planar view, the area of the | m escape recess 104

may be srappesxim@reiieoas eampf the cavity 109 as long as a pressure
applied fromthe release film 110 to the seal glass 108 above the

cavity 10Roé2é]1s W AhtaraatabéDpbtite r a8PEH AU | tife af £1MNPs BGpH' PEESSs
Further, the area of the filmescape recess 104a may overlap an area
occupi ed Wy4a map bendrealber spaaertid®7vahua of abtlhe somprassiomg as it
is possible to prevent generation of a thin flash at the seal glass
108. allowance as long as a pressure applied from the release f£ilm
110 to the seal glass 108 above the cavity 109 falls within an
allowable range dquring a clamping process (a pressure range
capable of preventing breakage of the seal glass).
[0027] Further, although it is preferable that the film
escape recess 104 has an area corresponding to the area of the
cavity 109 in a planar view, the area of the film escape
recess 104 may be smaller than the area of the cavity 109 as
long as a pressure applied from the release film 110 to the
seal glass 103 above the cavity 109 falls within an allowable
range during a clamping process. Further, the area of the
film escape recess 104a may overlap an area occupied by a rib
member or sﬁacer 107 in a planar view as long as it is
possible to prevent generation of a thin flash at the seal
glass 108,
[0028] The semiconductor device 1 is a chip size package

(CsP) having a hollow structure constructed by directly

disposing the seal glass 108 on an active surface side of a



[ 0028] The sem conductor device 1 is a chip size package (CSP) having
a hollow structure constructed by directly disposing the seal glass
108 on an active surface side of a - 13 - sensor chip 106 wth use
of the rib menber or spacer 107 to forma hollow structure. This

sem conductor device 1 includes a substrate 105 as a wiring board, a
sensor chip (sem conductor chip) 106 fixed on the substrate 105, and
the seal glass 108 supported by the rib nenber or spacer 107 on the
sensor ch?Fpnaos ﬁﬂHPd§560§éHhmPﬁﬁ afpEbaerébnnpebiespatespafaral fddto

bet ween the seal gl ass 108 and the sensor chip 106. [0029] Al t hough
not i||us??ﬁTeﬂ,hg%éoguﬁngsf%rﬁes Tihe R et A vrivetoicdes

(an upper_surface idfgﬁand an_ext er nal c8nductor ad (a | ower

surf ace s?d%?b5g¥ﬁ£%n i 2f 8oﬂﬁﬁéPﬂoﬁ°?§ es?aﬁ??§ﬁ€d° tB a

th h- h . The.i . t d_i ted

" Eh s TR A LS STFHE 8148 oh" LAETRSELE0af2 L0, 28R L

surface | sghydungsa LhENLubASELIANG ALRR VOB RofRas! SICOLaHEN1 35 8o

CCD (Charge Vi cej I mage sensor or enent ar
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i nput/out put pad (not lustrate or t connection Wth Tl
subst r at end O5t 41 Bed NBe PRAELNENYI £821 ThEaL5D1 OBNRRA eﬁeSQéﬁ%rlQﬂ%was.
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frame nmenber having a predeterm ned thickness, and is fixed tot

periphery[@f2¢he acAivRosyhfaee s$01asttatédlreHBdstibetasteVeo§ULABERdes
of the sensor chip 106. The seal glass 108 is fixed on the rib nmenber

or spacerad(Ointemdadi cohdgbtby padl sahheppenssarchcp 308eh ogrtihen

with the rib nenber or spacer 107. As configured in this way, the

cavity l0Sxterfial necndecteenpafie(gdehgwerchupfd0é ande) hbetween ghask

108. [0030] The above-described nold die 100 is used in resin
conduction is established via a through-hole. The internal
conductor pad is connected to the sensor chip 106 via a
bonding wire. The sensor chip 106 has an active surface
including a light-receiving area where én element such as a
CCD (Charge Coupled Device) image sensor or a CMOS
(Complementary Metal Oxide Semiconductor) image sensor is
formed, and includes an input/output pad (not illustrated)
used for the connection with the substrate 105 via the bonding
wire. The rib member or spacer 107 is a frame member having a
predetermined thickness, and is fixed to the periphery of the
active surface so as to surround the active surface of the
sensor chip 106. The seal glass 108 is fixed on the rib
member or spacer 107, and air-tightly seals the sensor chip
106 together with the rib member or spacer 107. As configured
in this way, the cavity 109 is formed between the sensor chip
106 and the cover glass 108.

[00301 The above-described mold die 100 is used in resin

molding in the following manner. The release film 110 is



mol ding in the followi ng manner. The release film110 is - 14 -
attached in the cavity 103 of the upper die 102, and the

sem conductor device 1 is placed in the lower die 101 (Fig. 1). After
that, the nold die 100 is closed so that the sem conductor device 1
IS clanped bet ween the | ower die 101 and,the upper die 102 (Fig. 2).
In this state, the release film110 is cﬁosely attached to the seal

gl ass 108 of the sem conductor device 1 to thereby protect the seal

gl ass 1l0&atharkedptrei theatayityuiPhgot theivweper dihy bPocessd thksin
is prevented fromentering on the seal glass 108, and the rel ease
film 110 $RMiCRRANGLRF ( dehibaet b inePiaaPdgiasiheodoweradiceddlr dFig. 1).
capabl e of preventing generation of a thin flash at the seal gl ass
108. TherRf g FeE?%tistgﬁp$?}%dd+%t%09h%sc%%???dlﬁg B@athPeexanple

the transf thod, th i di |
Sem condute B SeRIFEEA 0 v £808 11wl gxemég%%%%%ﬁﬂtﬁ%? o0F cbia fau

bot T om sUt BT ogRE CaiF 13 °€o§*f§3128 S YRSt ] petRde
rel ease 4] 100 AL LibSoly R ngha(get&% éogegwfgﬁefbsgﬁ@ 108

above th menber or spa he reée ease 0" an Seal

gl ass 108;& éﬁmwe&e@fe&efntéggngﬁ fd#_é e Rl 5{9 %ééy 168.

and the r|b menber or spacer 107 at t e release f

conpr essedbRY SpdELESEADLP! e&SHRgf 4 0reLNe ReVaiNg 19§oc@§9 ar@éfésmg
force is applied fromthe release film 110 to the seal glass 10

[0032] On pheveibed fiool, erteRiR@’ 6h 0thof s688| gUA8SS1408 ghdetné hﬁ@lease
the portion above the rib nenber or spacer 107 (a portion above the

cavity 1083imthEeo ries cabeséiynuififichedesot tieef sbal egtape 1egess d404a

formed at the bottom surface of the
pressure capable of preventing generation of a thin flash at
the seal glass 108. Then, a resin is suppiied into the cavity
103 by, for example, the transfer mold method, thereby
providing a resin seal on the semiconductor device 100.
[0031] When the semiconductor device 1 is clamped by the
mold die 100, a pressing pressure is applied from the bottom
surface of the cavity 103 to the seal glass 108 via the
release £ilm 110. At this time, at the portion of the seal
glass 108 above the rib member or spacer 107, the release f£ilm
110 and the seal glass 108 are sandwiched between the bottom
surface of the cavity 103 and the rib member or spacer 107, so
that the release film 110 is compressed by a pressing pressure
from the cavity 103, and a pressing force is applied from the
release film 110 to the seal glass 108.
[0032] On the other hand, at a portion of seal glass 108
other than the portion above the rib member or spacer 107 (a

portion above the cavity 109), the release f£ilm 110 faces the

film escape recess 104a formed at the bottom surface of the



- 15 - cavity 103, and is not conpressed since the release film 110
escapes into the fil mescape recess 10a. Accordingly, above the
cavity 109, the release film 110 does not transmt the pressing
pressure fromthe bottom surface of the cavity 103 to the seal gl ass
108, and therefore a bending stress is RQt _applied to the seal glass
108. As a result, it is possible to prevent breakage of the seal

gl ass 108 by receiving the bending stress above the cavity 109.

( COVPARATFSHL X Ak £)and is jp§ compregsed ogindecthentelenase £ilm 110
illustrating a sem conductor_device placed on a nold die of a resin

seal i ng RESIsIER | Hoe e&kbbht $8598¢ ZehefRol0f or ARGAREGIILY nghpve
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in such a rmanner that the upper die s not 1nclu

escape I §hRsferdt e Lde COF I 88008641091 854 N0 8 oy t Yo dOOv HRGCERE he
seal glass 108. Therefore, the seal glass 108 receives a pressure

from t he hsid g ssffese MbovderkaveayitP31ysa the release film 110
even above the cavity 109. As a result, a large bending stress is
appl i ed t{ECOMEARARIVE | BXAMBIOB) above the cavity 109, so that the sea
glass 108 is largely bent toward the inside of the cavity 109.
Application ofFegbehdinge erdés-sattiesattvoageilihabratingtaengt h of
the seal glass 108 results in a problemof a damage such as breakage
of the semigerduqosr (E0Bcs Arlapedother Mehd, dbecof dinyeshe seahbug

for
apparatus during execution of a method for manufacturing a

semiconductor device according to a comparative example to be
compared with the method for manufacturing a semiconductor
device according to the present invention. According to the
comparative example, the mold die 100 does not include the
film escape recess 104a at the die cavity 103. Fig. 4 is a
cross-sectional view of the.semiconductor device illustrated
in Fig. 3 with the mold die closed. According to this
comparative example, the mold die 100 is configured in such a
manner that the upper die 102 does not include a film escape
recess at an area corresponding to the cavity 109 under the
seal glass 108. Therefore, the seal glass 108 receives a
pressure from the bottom surface of the cavity 103 via the
release £ilm 110 even above the cavity 109. As a result, a
large bending stress is applied to the seal glass 108 above
the cavity 109, éo that the seal glass 108 is largely bent

toward the inside of the cavity 109. Application of a bending



manuf acturi ng a sem conductor device of the present enbodi nent, when
the sem conductor device 1 is clanped by the nold die 100, the
release film2100 is closely attached to the seal glass 108 to protect
the seal glass 108 at a predeterm ned pressure above the rib nenber
or spacer 107. On the other hand, the rel.ease film 110 escapes into
the fil mescape recess 104a at the portion above the cavity 109,

whi ch prevents the seal glass 108 from being bent by receiving the
bendi ng st¥eass aftrprgpbr than bhevetraegthvefytheoseahegbys 108
preventing the breakage of the seal glass 108. In this way, the

seni conduct il bevite? 1PEQRLIBR ef afipddmaget faChph8 Breakanetof nbhe geal
resin on tfe seg&gonductor device 1 (resin sealing) at a pressure
capabl e of-PFRv fng breakage of the seal glass 108 and preventing

i hi f h. | i i i bl i
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1 th f i ] i f t 1
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sem conductor device 1 conpared to the conventional techugn

for exangh&irgt SypPor r u h e 0 1ELQ

5 iIIustratég %gala@@én%?%gﬁg¥?§§§ ?gl%pg??egétgi?ﬁél%egftégggé g%Sthe
when the seqi COTEHEt D68 deyi Bolebt theldealChdgpsdiby Lbeanol d die

102 as the nold die according to the present enbodi nent (the right
side in Ppxedsjenninsdepressute caboeer thagrip hBRbeONPAr 8pa¥Eer exanpl &n
(the left side in Fig. 5). As illustrated in the left side in Fig. 5,
regar di ngthdeotinéd nlamd actioe diabedve t BRlmobpar ascapeexanpd ethé heilm
rel ease film2110 i s conpressed above the rib nmenber or spacer 107 by
recei vi ngeecdpe ceecpps i bedsram the pppeiodi @bdv2 tHoeneavityoldfe weath
glass 108 via the release film 110, and a force applied fromthe rib
menber orPEPERRES 10e upet dIlams t heB ofher hehdy beetpbytrepebyingethe
seal glass 108 above the cavity 109 receives only a force applied
from t he REYEIRY; SEH92S a3l the PerbicR #bewWe 11le godihaY d10%ut thesehy

i f i ed d. Ther ef tjoned before, th
cantral JORTTORCHES | WS B fe oR RP SRe Y ol 8 Behi ng Gt UUE SrPtas
to be | d d; th ity 109 whereby t |
o ass 1068 AU Eod BN ot PLRE G ' GncRE b atRSe Y CHRG iR A58 00
di | €000, of Loept  As. . .
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filmescape 4 gsesSsdfdacapabie 8Pp§fe98ﬁgiﬁbebﬁggka%%eofe%ﬁésgeéglQlass

110 escapes into the fil mescape recess 104a above e cavity 109,

thereby prowedidngrévenscend gbaesaidOénfoombens sogphessad dyrddimit,
rel ease film 110 above the cavity 109. Therefore, the seal glass 108

does not iiecks visosss tiolawes i wpagpd | Ee bepdlagrateess aheveehbeosauttyr

109, and therefore the seal glass 108 is prevented frombeing largely

bent . device.
[0034] Further, according to the method for manufacturing a
semiconductor device of the present embodiment, the f£ilm
escape recess l04a is formed at the mold resin 100, whereby it
is possible to reduce the size and cost of the semiconductor
device 1 compared to the conventional techugnie using, for
example, the support frame around the seal glass 108.

[0035] Fig. 5 illustrates how a bending stress is applied

to the seal glass 108 when the semiconductoxr device 1 is



[ 0036] According to the present enbodinent, it is possible to allow an
escape of the release film110 into the film - 18 - escape recess
104a formed at the nold die 100 to prevent a pressure due to a

cl anpi ng operation frombeing applied to the portion of the seal

gl ass 108 corresponding to the cavity _1Q9, _thereby reducing
application of a bending stress to the seal glass 108. Therefore, the
sem conduct or device 1 can be clagged by the nold die 100 at a

pressure ¢HFRPE BY BrevBeldnglertlkage bBhetheldedieghagerddBgahe the
generation of a thin flash., Further, since the film escape recess )
104a i s fRFSEePhterpRApeRt of Bheopioht Fidpoin bie- t®) pRRIchhe mold die
i ncreases_in the size d cost of the sem condyctor _device 1, . )
conpar ed $9°tH 1%%n€%n?ﬂ8n8PmP@EﬁﬁP§ﬁee?ﬁ@?@&iz& Endfhdr SHfod™ fidh 5)-
t. j d th | gl 108. [0037 COND.
Eveco NN L LEE B R e CeB CEE PF AR B Bb8r e o PRESF 1 i BSCBpLC
fecess 108 | SclOrBRgato L e MBLMALALE: 100. oLLABIOA NS Yo1 LhEe £5am 110
1 may 3¢ Fhe

sem conduct or devi ce e confrgured in su a manner

rel ease fid ndrOr&scapespbouat etbesﬁéﬁbgfaéft ggg£b§ﬂfogg{%%9§;9£ng

the release fil'm 110 corresponding to the cavi

step approxeBée! ¥pPiBedNtt6m OtRe MipPEBNGRET YEENabHRRPE LONLRE %Q&k
seal glass 108 corresponding to the cavity 109 and the portion of the

seal gl asg1d98 D08 reLading réledbe sien €80, Dend 0aMBIrbY 8hpUDELYErom
cutting or scraping the central portion of the seal glass 108 (the

portion ciche espomiémiget oot hepaawtt y010@Ppwandl educerid o itdc kiess, the
thereof, or attaching, for exanple, a nore rigid film (for exanple, a
pol yi m depdxtign t¢dinthidesez]l catassi 108 ldDoae the gaviphel§9ofetbives
seal glass 108. According to this structure, - 19 -
only a force applied from the upper die 102 and the release
film 110 downward, but there is no force applied upward.
Therefore, as mentioned before, the central portion of the
seal glass 108 receives a bending stress so as to be largely
bent downward toward the cavity 109, whereby the seal glass
108 is subject to the risk of breakage. On the other hand,
according to the mold die 100 of the present embodiment as
illustrated in the right side of Fig. 5, due to the provision
of the film escape recess 104a at the upper mold die 102, the
release film 110 escapes into the £ilm escape recess 104a
above the cavity 109, thereby preventing the seal glass 108
from being compressed by the release film 110 above the cavity
109. Therefore, the seal glass 108 does not receive a
downwardly applied bending stress above the cavity 109, and
therefore the seal glass 108 is prevented from being largely
bent.

[0036] According to the present embodiment, it is possible

to allow an escape of the release f£ilm 110 into the Ffilm



it is possible to reduce or prevent application of a bending stress
to the seal glass 108 since the release film 110 escapes toward the
seal glass 108 at the central portion of the seal glass 108, even
through the release film 110 is conpressed at the periphery of the
seal glass 108. [0038]Fig. 6 is an eqlq&qu cross-sectional view
illustrating a sem conductor device placed at a nold die of a resin
seal i ng appar at us during execution of a nethod for manufacturing a
sem conduBEBRPHeVFEESACEBAdI AgrmedaatetbadmeddodinehP0otot heepenrteat
i nvention. Fig. 7 i.s an enlarged cross-sectional viewillustrating a
seni conduBY¥8FSHEG| e8eplFacedcAatmMBing| graratépnafreni hesngl paplied to the
appar at us du%lng e ecgtion of a method for manufacturing a

1gBvPEet

senm conduB?d EcBPaI-ngLlessallBnparsaerpangiafpre, the gaviayi #89.
cocape 1 cbeEeBYCDaBTATES, APROFACLAD BhnpaPSERYBOLRARRFS Pl R Aeal
{11 m sscabiPaciil | nSreRILd Ak SEPRRIENE AH Thpbr oI B di es
2l owi ng e meee R GFREnhRE L Lol KL S Bragalle, Rabalie Tyt l0e”

results ipgréteReihgsbPBarbgd Qfeﬁﬁéngegﬂr§$?%§Oﬂb%hg%ﬁggg§e99£gogi8f a

102 to the seal glass 108 Vvia the rel ease m 11 ore, as

illustratedihnEragh. 7, Fitenseal sHASStHOGE MBS d So4i5iC S diGe fs PROUH NG

stress constituted by a conpression stress at the ‘upper surface side
and a tensoomedtaesshatmbhe Gowerosyriacesspessibhestst prelghe has

such a problemthat the seal glass 108 may be broken when the - 20 -
bendi ng sinessas¢sthnsthensiescaerdscobe sfrehgt bemficohauseat gkasse 1,
108. compared to the conventional technique including another
member such as a support frame disposed around the seal glass
108.
[0037] { SECOND EMBODIMENT)

In the above-described embodiment, the film escape recess
104a is formed at the mold die 100. Alternatively, the
semiconductor device 1 may be configured in such a manner that
the release f£ilm 110 escapes toward the seal glass 108 at fhe
portion of the release film 110 corresponding to the cavity
109 by forming a step approximately 0.3 mm to 0.5 mm high
between the portion of the seal glass 108 corresponding to the
cavity 109 and the portion of the seal glass 108 surrounding
it. The step can be formed by slightly cutting or scraping
the central portion of the seal glass 108 (the portion
corresponding to the cavity 109) to reduce the thickness
thereof, or attaching, for example, a more rigid film {(for

example, a polyimide film) than the release film 110 at the

periphery of the seal glass 108. According to this structure,



[ 0040] On the other hand, as illustrated in Fig. 6, according to the
present enbodinent, a filmescape recess 104b is formed at the
surface of the cover glass 108 closer to the release film 110 over a
portion of the seal glass 108 corresponding to the cavity 109,
instead of formng the filmescape rece ? at the nold die 100 (the
upper die 102). This filmescape recess 104b can be forned by, for
exanpl e, nmechanically cutting or scraping the portion of the cover

gl ass 1081ko0i % cBponibhy to raducaverypuevenh ebplicatice of &hbeundimy
glass 108 closer to the release film 110, or etching the portion of
the coverSEFasg 10gtherseapondnny 108t mencavthy Tobease fdimekhfpl e,
a chem cal sol ution. %0041 This_fil mescape recess 104b has an, area

cor r espontFRgPES FRBeEAVER i@@liﬂl%$5léﬂ rayi B EﬁEtﬁaHFB?ﬁté?ﬁﬁ?f
t { th d h t ft fi

170 when THE SeRf cohamet %ﬁ%é@v%& RrebghohBEats e?ﬁaegiira?fiﬁdl%o&“er
di 102 g d.th 1 L. €.,
dggfh equa?g?%g%?g&r%%tg?é?hggi *3%%o$h% %%%g?égéggnlg%romance

(for exanphgsgq depih of aggrﬁé'gﬁi§£§?8 §r8§£19e9t§oﬂgl'gaﬁg may be

[0042]Alternat|vely, he dept | m escape recess

shal | over; i 188t +0€i £GP’ S84 LHndhéPYRN évﬁéelﬁﬂ%céé Qtpégﬂéf&edﬁe of a

applied fromthe release film 110 to the seal glass 108 ove t
cavity 108eglili i §8a8i £l 2aPbALaPLOCEISihG! LeebiithbA 8P 2l h@*@ﬁ@aeféﬁnge

[ 0043] Further, although it is preferable that the area of -
manufacturing a semiconductor device according to a second
embodiment of the present invention. ¥Fig. 7 is an enlarged
cross-sectional view illustrating a semiconductor device
placed at a mold die of a resin sealing apparatus during
execution of a method for manufacturing a semiconductor device
according to a comparative example, illustrating how a film is
compressed and how a glass is bent without the £ilm escape
recess.

[0039] According to the comparative example illustrated in
Fig. 7, an area for allowing an escape of the f£ilm such as the
film escape recess is not formed any of the lower and upper
mold dies 101 and 102, and the semiconductor device 1. This
lack of a space allowing an escape of the releaser £ilm 110
above the cavity 109 results in transmission of a pressing
force from the upper mold die 102 to the seal glass 108 via
the release film 110. Therefore, as illustrated in Fig. 7,
the seal glass 108 has to receive a bending stress constituted
by a compression stress at the upper surface side and a

tension stress at the lower surface side. This structure has

such a problem that the seal glass 108 may be broken when the



the filmescape recess 104b corresponds to the area of the cavity 109
in a planar view, the area of the filmescape recess 104b may be
smal l er than the area of the cavity 109 as long as a pressure applied
fromthe release film 110 to the seal glass 108 above the cavity 109
during a clanping process falls within al I owabl e range. Further,
the area of the filmescape recess 104b rmay overl ap the area occupi ed
by the rib menber or spacer 107 in a planar view as long as it is
possi bl e Rerpiegehtre@nedhit Fohs of ime t pkpeedashhat sthengtlal of| the goal
[ 0044] The structure according to the present enbodi nent can provide
the same $it WRous effect with the above-described enbodi nent
includingﬁ¢$§%{iln1 scape recess 104a forped at the _npld die 100.
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release film 110 when the semiconductor device 1 is clamped by
the upper and lower dies 102 and 103 and the release film 110
is compressed, i.e., a depth equal to or greater than a value
of a compression allowance (for example, a depth of
approximately 0.3 mm to 0.5 mm).
[0042] Alternatively, the depth of the film escape recess
104b may be shallower than the compression allowance as long
as a pressure applied from the release film 110 to the seal
glass 108 above the cavity 108 during a clamping process falls

within an allowable range.

[0043] Further, although it is preferable that the area of



[ 0045] The film escape area 104c has an area corresponding to the
cavity 109 in a planar view. Now, assumng that the depth of the film
escape area 104c neans a height difference between the portion
surrounded by the spacer nenber 111 and the top surface of the spacer
menber 111 (i.e., the thickness of the spacer nenber 111), the depth
of the filmescape area 104c is equal t8 or greater than a reduction
in the thickness of the release film 110 when the sem conduct or

devi ce 1 thke cfihpetisbgprehceapper 18A0 Fonmeesdprds10@ &hd 468aanfl the
release film 110 is conpressed, i.e., a depth equal to or - 23 -
greater tPRW EY vhPRelBf aapPéanpEe¥ipyn Shfodnnaecoff bheeRadpl escaprdept h
of approximately 0.3 mmto 0.5 mm). 0046%Alternativel , the depth of
the fil meRcepe LPe8 MBYcPRa§jmBeleRatlBRefhendRethefvihaecarithel09 as
conpression allowance as |ong a pressure agglied fromthe rel ease
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glass 108.
[0044] The structure according to the present embodiment
can provide the same advantageous effect with the above-
described embodiment including the film escape recess 104a
formed at the mold die 100. More specifically, during a
clamping process, the release film 110 escapes into the film
escape recess 104b of the seal glass 108 at the portion
corresponding to the cavity 109, thereby preventing
transmission of a pressing pressure from the bottom surface of
the cavity 103 of the uppef die 102 to the seal glass 108,
preventing application of a bending stress to the seal glass
108. Therefore, resin molding (resin sealing) can be realized
by clamping the semiconductor device 1 by the mold die 100
{the upper die 102 and the lower die 101) at a pressure
capable of preventing breakage of the seal glass 108 and
generation of a thin flash at the seal glass 108. As a result,
it is possible to improve the yield rate of the semiconductor
device 1. Further, since the film escape recess 104D is

formed at the seal glass 108, it is possible to reduce or



[ 0048] Al though it is preferable that the spacer nmenber 111 is

di sposed continuously along the whole circunference of the periphery
of the seal glass 108, the spacer nenber 111 nay be omitted at a part
of the periphery of the seal glass 108 as |l ong as a bendi ng stress
recei ved by the seal glass 108 above thzcgvity 109 falls within a

al | owabl e range. [0049] The spacer nenbel 111 can be enbodi ed by, for
exanple, a film (for exanple, polyimde film hereinafter referred to
as "hei gherevéieronceegeaserini bhef$ine)anddeost of nbhe sémidomduetomnl
than the release film 110. In this case, for exanple, the height

di f f er enc@eGPrer bt | @PMPRAFAY toohhe gppyenrthenal ytechnhave cuging nhhe
high is attached to the_periphery of the seal glass 108 by an

adhesi ve %@%ﬂ?rBrf¥¢%@I¢k%P°§ﬁ@ apaeed MRHHEFAL19188SnbP8timited to
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conventional technique using the support frame di sposed around the

seal gl asEllf8trated in Fig. 8, the spacer member 111 having a
predetermined thickness may be disposed on the seal glass 108
so as to surround the portion of the seal glass 108
corresponding to the cavity 109 on the surface of the seal
glass 108 closer to the release film 110, instead of forming
the film escape recess 104b on the surface of the seal glass
108 closer to the release film 110, and this portion
surrounded by the spacer member 111 may be used as the film
escape area l04c.
[0045] The film escape area 104c has an area corresponding
to the cavity 109 in a planar view. Now, assuming that the
depth of the film escape area 104c means a height difference
between the portion surrounded by the spacer member 111 and
the top surface of the spacer member 111 (i.e., the thickness
of the spacer member 111), the depth of the film escape area
104c is equal to or greater than a reduction in the thickness
of the release film 110 when the semiconductor device 1 is
clamped by the upper and lower dies 102 and 103 and the

release f£ilm 110 is compressed, i1.e., a depth equal to or



[ 0051] As nentioned above, the a nmethod for manufacturing a

sem conductor device according to the above-described enbodi nents
enabl es the sem conductor device to be clanped and nol ded at a
pressure capabl e of preventing breakage of the seal glass and
generation of a thin flash at the seal_gl.ass by elimnating
application of a pressure of the releaséfilmto the central portion
of the seal glass. As a result, it is possible to manufacture an

excel | entgpeatert thanhauvabneakfige opmphesgliansadhdwgener Afoonegample,
thin flash. REFERENCE SIGNS LI ST [0052] 1sem conductor device 100
nmol d di e @09ePblhePf naPETEXEMAbOlYpPe? MBI §odPeS5 mm).

[0046] Alternatively, the depth of the f£ilm escape area
104c may be shallower than the value of the compression
allowance as long as a pressure applied from the release film
110 to the seal glass 108 above the cavity 109 during a
clamping process falls within an allowable range.

[0047] Further, although it is preferable that the film
escape area l04c corresponds to the area of the cavity 109 in
a planar view, the area of the film escape area 104c may be
smaller than the area of the cavity 109 as long as a pressure
applied from the release film 110 to the seal glass 108 above
the cavity 109 during a clamping process falls within an
allowable range. Further, the film escape area 1l04c may
overlap the area occupied by the rib member or spacer 107 in a
planar view as long as it is possible to prevent generation of
a thin flash at the seal glass 108.

[0048] Although it is preferable that the spacer member 111l
is disposed continuously along the whole circumference of the
periphery of the seal glass 108, the spacer member 111 may be
omitted at a part of the periphery of the seal glass 108 as
long as a bending stress received by the seal glass 108 above
the cavity 109 falls within a allowable range.

[0049] The spacer member 111 can be embodied by, for
example, a £film (for example, polyimide film; hereinafter
referred to as “height difference generation £ilm”) made of a
more rigid material than the release f£ilm 110. In this case,

for example, the height difference generation f£ilm



103 cavity 104a, 104bfilm escape recess 104c filmescape area 105
- substrate (wring board) 106 sensor chip 107 rib nmenber or spacer 108
seal glass 109 cavity under glass 110 release film
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approximately 0.3 mm to 0.5 mm high is attached to the
periphery of the seal glass 108 by an adhesive agent or the
like. The spacer member 111 is not limited to the f£ilm, and
may be embodied by any arbitrary member having a desired
thickness and rigidity.

[0050] In this way, formation of the f£ilm escape area 104c
for allowing an escape of the release film 110 with use of the
spacer member 111 such as the height difference generation
film can also provide the same advantageous effect as the
embodiment including the film escape recess 104b formed by
partially reducing the thickness of the seal glass 108.
Further, formation of the film escape area 104c by adding the
space member 111 allows an existing seal glass to be used to
easily realize the film release area. Further, it is possible
to reduce or prevent increases in the size and cost of the
semiconductor device 1, compared to the conventional technique
using the support frame disposed around the seal glass 108.
[0051] As mentioned above, the a method for manufacturing a
semiconductor device according to the above-described
embodiments enables the semiconductor device to be clamped and
molded at a pressure capable of preventing breakage of the
seal glass and generation of a thin flash at the seal glass by
eliminating application of a pressure of the release f£film to
the central portion of the seal glass. As a result, it is
possible to manufacture an excellent product without breakage
of the glass and generation of a thin flash.
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111" space nmenber - 26 - CLAIMS 1. A nmethod for manufacturing a

sem conductor device, in which a resin is nolded on a sem conduct or
device having a cavity (109) inside a seal glass (108) while
protecting the seal glass (108) of the sem conductor device with a
rel ease film(110), the method conprisigg: nol ding a resin on

t he sem conductor device in such a staté&”that the release film (110)
escapes in a filmescape area (104a; 104b; 104c) forned at a nold die
(100) or 1he seahigbtmdectdd8jewbowe the cavity when the sem conduct or
device is clanped by the nold die (100). 2. The nethod for
manuf act tk@tg mes@ndEdnduct or device according to claim 1, wherein
the filmescape area corresponds to an area occupied by the cavity
(109). 3 O0Fhelo@Rdactdrdi@nuf acturi ng a seni conductor device
according to claim1 or_2, wherein a depth of the filmescape area is
equal to bYZgrERer BPAA @?%onpression al | owance by which the rel ease
film(110).is co essed at a portion of the release filmother than
t he cavit€0%10§§v n the sem conductor device is clanped by the nold
die (100)1 14 f@g?nethogiior qgnuéacturing a sem conductor device
accordi ng ?o any  of clains T TP wher e the filmescape area
conprisesléaéifiﬂﬁsggggpéeggéé (104a) forned at the nold die (100).

105 substrate (wiring board)
106 sensor chip

107 rib member or spacer
108 seal glass

109 cavity under glass

110 release film

111 space member



5. The nethod for manufacturing a sem conductor device according to
any of clains 1 to 3, wherein the filmescape area conprises a film
escape recess (104b) fornmed on a surface - 27 - of the seal glass
(108) closer to the release film(110). 6. The method for

manuf acturi ng a sem conduct or device acgqording to any of clains 1 to
3, wherein a nenber (111) having a predét'erm ned thickness is

di sposed on a surface of the seal glass (108) closer to the rel ease
film(110) so as to surround at | east CRAJMSt of the area
corresponding to the cavity (109), and a portion (104c) surrounded by
the nenber (111) is used as the filmescape area. 7. The nmethod for
manuf acturing a sem conduct or device according to claim®6, wherein

t he menbet- (114)MaBbPAgE PReMBRBEREEVNRIRB At APRkREBEUFE0E HeYice) gid
filmthan the rel easer tiln1i110). 8. The nethod for_manufacturing a
sem condu® bR gRVvFREIRCLBr BPhge o AUhy? steicanAuatey devigr haring e

(] 108) , i i d ' d i, 106) vize i b
menber orcapiter (iv%) TRBIEG RoneeheoLant: §ipvoyhitearphedt ing, the
t hod f ' j duct deyi di t f
laims 1 T30 S0 of 100N coBchhEcRatEL ShabEtpEcaBiifh  ulln:d Filggee

' gﬁgﬁ [ . 10. A
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(110), thetsesi theeath80rapeasat H81RO(PLb$i B9capes in a film escape
area (104a; 104b; 104c) formed at a mold die (100) or the seal
glass (108) above the cavity when the semiconductor device is
clamped by the mold die (100).
2. The method for manufacturing a semiconductor device
accoxrding to claim 1, wherein the £ilm escape area corresponds
to an area occupied by the cavity (109).
3. The method for manufacturing a semiconductor device
according to claim 1 or 2, wherein a depth of the film escape
area is equal to or greater than a compression allowance by
which the release film (110) is compressed at a portion of the
release f£ilm other than the cavity (109) when the
semiconductor device is clamped by the mold die (100).
4. The method for manufacturing a semiconductor device
according to any of claims 1 to 3, wherein the film escape
area comprises a f£ilm escape recess (104a) formed at the mold
die (100).
5. The method for manufacturing a semiconductor device
according to any of claims 1 to 3, wherein the f£ilm escape

area comprises a film escape recess (104b) formed on a surface



a filmescape recess (104a) allowing an escape of the release film
(110) when the sem conductor device is clanped by a nold die (100),
the filmescape recess being forned at the - 28 - nold die (100) so
as to at least partially overlap an area occupied by the cavity
(109). 11. The resin sealing apparatus chording to claim10,
wherein an area occupied by the f|In1esc pe recess (104a) corresponds
to an area occupied by the cavity (109). 12. The resin sealing

appar at uscfictlee dfe@l tglekai (108) orlaserwher the zedlepsd 6L1lmhelid)m
escape recess 104a) is equal to or greater than a conpression

al | owance® by e e Haod e éﬁs@aﬁﬂfﬁﬁgEE@?glé senprendedgtar depbeei on
of the release_filmother than_the cavity (109) when the
senlcondu%?%ﬁr%%%$050|§nﬁl%ﬁp%ﬁabvstﬁetﬁnﬁd whereipoq meghero(111)

sen conduct or devi ce havin 109 ide a eal | ass _(108)
the sem CURUKRAGH BeriEEs @%ﬂag ﬁ%ﬁé?ﬁ?éﬁsb LeBpdeficon Scdnretho: bt

Sem condufter =ty £E=87: kEaBl ShEGRe P ronfrd ity %%§S££#$8£ﬁﬁéata? as to
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seal glass ( SO0 as to at Teast partra ap an area occupi ed

by the CaVliY)(ﬂggﬂsedlés The §§ﬂhceﬂéaﬁéoérQEV'Ce according to claim
13, whereln an area occupied by the filmescape area (104b; 140c)

correspongs toriad mEERoQCEYP REnBYatbareayi &Yséhd8dndudbor THEvice
sem conduct or device according to claim 13 or 14, wherein a depth of

the fil mascapdiag ebo (d04bn 404whetreirquAé hemberg( EdL grhatangathe
conpressi on al |l owance by which the
predetermined thickness is a more rigid film than the releaser
film (110).
8. The method for manufacturing a semiconductor device
according to any of claims 1 to 7, wherein the seal glass
(108) is disposed on a semiconductor chip (106) via a rib
member or spacer (107), by which the cavity (109) is defined.
9. The method for manufacturing a semiconductor device
according to any of claims 1 to 8, wherein the semiconductor
device comprises an image sensor such as a CCD image sensor or
a CMOS image sensor.
10. A resin sealing apparatus for molding a resin on a
semiconductor device having a cavity (109) inside a seal glass
(108) while protecting the seal glass (108) of the
semiconductor device with a release £film (110), the resin
sealing apparatus comprising:
a £ilm escape recess (104a) allowing an escape of the

release film (110) when the semiconductor device is clamped by

a mold die (100}, the film escape recess being formed at the



- 29 - release film(110) is conpressed at a portion of the rel ease
filmother than the cavity (109) when the sem conductor device is

cl anped by the nold die (100). 16. The sem conduct or devi ce according
to any of clainms 13 to 15, wherein the filmescape area conprises a
filmescape recess (104b) formed on a sygface of the seal glass (108)
closer to the release film (110). 17. The sem conductor device
according to any of clains 13 to 15, wherein a nenber (111) having a
predet er mekd dhe ckhes $¢ assposet beast spafbteldy overtapl agl assa
(108) closer to the rel ease filn1£110) so as to surround at |least a
part of tPRCEPERAA Y reRponAVHEYt 610%k- cavity (109), and a portion
(104c) surrounded by the nmenber (111) is used as the film escape
area. 18.l%he TRfiEohifucterleyi 2RPAERBYHI #AGCPHALri ke 19121 et @in the
menber (111) having the predetergiged thhfkness IS a nore rigig f}lm
than t he VRFESERr 2| TP 1985UP18Y RRRent tORIBREIRE ETFERS abtdtdl ng
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whi ch thelf?Vi%ﬂe(}ggini§e9fiﬁgegpparatus according to claim 10 or 11,
wherein a depth of the film escape recess {(l04a) is egqual to
or greater than a compression allowance by which the release
film (110) is compressed at a portion of the release film
other than the cavity (109) when the semiconductor device is
clamped by the mold die (100).
13. A semiconductor device having a cavity (10%) inside a
seal glass (108). the semiconductor device being manufactured
by molding a resin on the semiconductor device while
protecting the seal glass (108) of the semiconductor device
with a release f£ilm (110), the semiconductor device
comprising:

a £film escape area (104b; 104c) allowing an escape of the
release £ilm (110) when the semiconductor device is clamped by
a mold die (100), the film escape area being formed at the
seal glass (108) so as to at least partially overlap an area
occupied by the cavity (109).

14. The semiconductor device according to claim 13, wherein
an area occupied by the film escape area (104b:; 140c)
corresponds to an area occupied by the cavity (109).

15. The semiconductor device according to claim 13 or 14,
wherein a depth of the f£film escape area (104b: 1l04c) is equal

to or greater than a compression allowance by which the



20. ' The sem conduct or device according to any of clains 13 to 19,

further conprising an inmage sensor such as a CCD i nage sensor or a
CMOS i mage sensor.

- 29 .

release £film (110) is compressed at a portion of the release
film other than the cavity (109} when the semiconductor device
is clamped by the mold die (100).

16. The semiconductor device according to any of claims 13 to
15, wherein the film escape area comprises a film escape
recess {104b) formed on a surface of the seal glass (108)
closer to the release £ilm (110).

17. The semiconductor device according to any of claims 13 to
15, wherein a member (111) having a predetermined thickness is
disposed on a surface of the seal glass (108) closer to the
release f£ilm (110) so as to surround at least a part of the
area corresponding to the cavity (109), and a portion (104c)
surrounded by the member (111) is used as the film escape area.
18. The semiconductor device according to claim 17, wherein
the member (1il1l) having the predetermined thickness is a more
rigid £ilm than the releaser film (110).

19. The semiconductor device according to any of claims 13 to
18, wherein the seal glass (l08) is disposed on a
semiconductor chip (106) via a rib member or spacer {(107), by
which the cavity (109) is defined.

20. The semiconductor device according to any of claims 13 to
19, further comprising an image sensor such as a CCD image

sensor or a CMOS image sensor.



