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SPECIFICATION MOUNTING METHOD FOR IMAGE SENSOR AND
ADHESIVE TAPE USED THEREFOR 5 BACKGROUND OF THE
INVENTION Field of the Invention The invention relates to a mounting
method for an image sensor using a solid-state image pick-up device. 10
Description of the Background Art Currently, in manufacturing process for
a solid-state image pick-up device, there have been adopted a method in
which a surface protectivesBmchying gfiaghesive layer is adhered to
the light receiving section side of the image sensor in order to prevent 15

attachmBfO UNTEN GnM BT SIGIC FORO ISR S $oREgD sensor in
a mounting and manufacturing process. In the method, a way has been, in
more and moreAdaEEES D BRAE SE&EIN FEHBRBRORINg process in
which a. terminal section of the image sensor and a mounting board are
positioned in 20 place for overlay and in this state put into a solder reflow

furnace and th e 5‘;1%@& wlﬂg‘ﬁ?@g achieved at a
time, while since |§ %@ a process’i erature region
such as soldering is ingiyded . srRipteslive filBapd the adhesive layer

thereof requires heat resistance. However, since more of 25 surface

prot@itydravkmtiontapiateprescatihannt g HasisiadCces £AGHIRdS
endure the process, the surface protective adhesive tape
sensor using a solid-state image pick-up device.

Description of the Background Art

Currently, in manufacturing process for a solid-state image
pick-up device, there have been adopted a method in which a
surface protective film having an adhesive layer is adhered to the
light receiving section side of the image sensor in order to prevent
attachment of dust onto or scratching on a surface of the image
sensor in a mounting and manufacturing process.

In the method, a way has been, in more and more cases,
employed in a component mounting process in which a terminal
section of the image sensor and a mounting board are positioned in
place for overiay and in this state put into a solder reflow furnace
and thereby connection for the mounting can be achieved at a time,
while since in the method, a process in a high temperature region
such as soldering is included, a protective film and the adhesive
layer thereof requires heat resistance. However, since more of

surface protective adhesive tape at present has no heat resistance
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is once peeled off before a.mounting process for a component and then,
a new surface protective adhesive is again adhered thereon after the
mounting process. 5 There has been another method in which a surface
protective adhesive tape made of a highly heat resistant film containing
polyimide as a main component is employed, whereas since the
polyimide film has a brown hue, visual recognizability is poor and a total
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employed, whereas since an adhesive tape is peeled off due to thermal

afteshtikage ahifie il Bridcedy¥gh temperature condition as high as 18(r)C, an
adhesive force of the adhesive tape is required to be increased. In this
metfdrédwevbesnsaahhmihsspibiotérinvrbisbsacurflees surface of

ProtRE RN BSARLE RIS S O AT GBS AP L iBhesive
conBEARIIRNE W BaL A U arlrse
sindisitigepoliHesidet@leftidis e ibewacaus peRiion igshbpRiaability is
convenient in attachment and peeling-off
poor and a total light transmittance required for optical inspection
after mounting of a component or components is low. Hence,
difficuity is encountered upon conducting an optical inspection in
a tape adhered state.

There has been still another method in which a flm
excellent in transparency such as polyethylene terephthalate
{hereinafter referred to as “PET”) is employed, whereas since an
adhesive tape is peeled off due to thermal shrinkage of the film in a
high temperature condition as high as 180°C, an adhesive force of
the adhesive tape is required to be increased. Im this method,
however, since an adhesive force increases to a glass surface of the
light receiving section of an image sensor, which is an adherent of
the adhesive tape cocled after heating, destruction occurs in the
adhesive layer of the adhesive tape, leading to an inconvenience
that the adhesive layer is partly left behind on the surface of the
adherent.

A process using an adhesive tape for use in surface
protection is simple and convenient in attachment and peeling-off

processes, whereas a charge generated when the adhesive tape is
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processes, whereas a charge generated when the adhesive tape is 2
adhered migrates to thereby charge the adhesive tape and an object to be

adheregdomegeaicwisildberloh ahgece charedissineHenapadsgeelierofo IPecapedy while

, of progress toward down sizing apd. a higher integration of an electronic .
et REBR R T A Gt et SRR T QR ing and
a hi.gh@i‘%ﬁe%mf&?iéfo&i%lé%&HHﬁ%@ﬁ%ﬁ%@&é%?éﬁﬁ? IQRAMmEIRARR deMigRBthat a

lowered and discharge by a tape when being peeled off renders the
circuiteletiromaevidedestioyed. SENMARNCOFSEHESINMENTDION electron device is
Embodiments of the present invention seek to provide a mounting method
lowerqg gt ditclges SN SbI RN RAWSTRE BIRE)E S atbhy e SRS RRGHAY dexfsapfestroyed.
of not only protecting a surface of the image sensor from contamination
by foreign substances and scratching in manufacturing process for a
solid-state image picktupcievice (neitralsorganauctiogia work without
peeling-off of a tape even in a component mounting process under a
hEathngimsatition badressoliesparddh inaranisspepisntippeagdiod for an
: after th .%g\r/néaone_ﬁt .otufntin .tEm odi nis of the rese invention tects
1magesseeé’|%%?a e S GIALS P ddRESVE Rint HAVINGan 8rréerof o iecine &
surfacPreyenting.9eneralion ehsfatimglechicity ascanpPRny NG ReRINGAN RRfching in
destruction of a device due to discharge caused by static electricity in a

manufpeeiinmg process fof theddhesive tape frork-ap image sensdse conducting a work
Embodiments of the present invention further seek to provide a mounting

withoph REePESP AP fnad@PEeRSat i vihiEATHY BRUh SHEBRAdNESE (i cafeating
conditgﬁ Sy raesds&%%%g nRER 5&&%%% %E?%@ti%ﬁ' g%cf<$§ MP %ggﬁﬁlﬁi&?&{%ouming.

esive tape Is stibjected to a heating process for the solder retlow while

amadbesietape iskepbiatbaadhercdta thefighideaaivifg seetarfdhehesive
image sensor. Embodiments of the present invention further seek to

film herduitienschrstetives werbu reneIpE CaphBRIsfARIHE I SecHNBslImgealing-off
and dgsl"luggctaigni rgfa g %esx?lgg %rdehtig féfé‘cfg?gan galmssre]ar.%ig/agt%’[ic electricity in a peeling process
of the adhesive tape from an image sensor.

Embodiments of the present invention further seek to provide a mounting method for

an image sensor in which no exchange of adhesive tapes can be required between before and

after a solder reflow
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having a proper adhesive force, and having excellent visual recognizability
all over the tape. The inventors have conducted serious studies in order to

processapseBeatBirsiBPdBRmS SHPriRd T SUMEtS RIRSTSUAY thatwldBpRileyy while
can be achieved by the.use of the following. mounting method or an

o i A BEo i B W Tk et oA SR e
I fisat asRact ohitheinventnnihererishpaada methad fosmesniingdhesive
an image sensor, wherein in a mounting process of an image sensor

tape capiitparédidostateedringingradenviceycvith. amagdisesive, thish ddlbeenidrtarmkage,

. light-receiving portion of the image sensor, the adhesive tape using _

ha‘“nﬁ’a%i%’&i*ﬁflé-ﬂ-éeﬁ%iﬁﬁﬂ?&?af’él%atﬂé‘%%@H?&fe‘ﬂé‘i{ahﬁiﬁﬂ%“%%ﬁ afbiiNg the tape.
PeRling A Ats'3a5L RAMOLINE Refiberydnereof,ARf Raving. AR AGRRINS oblems
layer on at least one surface thereof, which adhesive tape has a side part

with theirgunspé@ralieliiocamédae swissent the ineaghisesdsby andwsorstetiinllowing
to the bottom of the protrusion, and a lateral part of the adhesive tape

mouniipg Feeiling PO REHE HREcSBOBrR VP the Hhittulisniehim§urheia of the

invent?f any one of an oblique line, a zigzag line, curved line or a combination
tthese lines, a solder connection reflow of a terminal of the image

o

Sensof Withsgestibstita sidaispertornedrdnidcaesandiRsPret @btheing an image
invention, there is provided an adhesive tape used for any one of the

sensouyTettvods foramounting arcireagy sensoasdiselosé abolsl-shtr dorginedevice,
in that the adhesive tape uses polyethylene naéjfghgl te as the base

with 4 adRE D SIS Cra [SETie S GPRAST SA 61 ezp Shpierhe adhesive
tape u%ﬁ%?%ﬁﬁﬁ@%@ép%%ﬁ%évﬁ l@uer.Q0 rﬂﬁ!@ﬁﬁt ﬂQ@iﬁﬁ'g ?&rﬁ@ ﬁﬁ??&aﬂé&m gonat

asasi being parallel to an edge surface of the image sensor
least pad conneptinghea-thixdietiormnaf teiprotusidheand hajatesal paitafitbee surface
adhesive tape connecting from the edge to the bottom of the protrusion

therecjqwhidhaghesvangrsiaot sioBitRs MserPaR)RigaiAR cdsusveacing dhaimage

sensorcrr%x)é[%f é%l%%%ﬁ%%‘):gge gjg)ﬁlg)gf;olg r)% %(i?]jrr]; '%gszeorﬂ,b 89&@%2‘%1’&“3%? cl)% Bio \elli %%i%e tape
connecting from the edge to the bottom of the protrusion having a shape of any one of an
oblique line, a zigzag line, curved line or a combination of these lines, a solder connection
reflow of a terminal of the image sensor with a substrate side is performed.

In a second aspect of the invention, there is provided an adhesive tape used for any
one of the methods for mounting an image sensor as disclosed above, characterized in that the
adhesive tape uses polyethylene napthaiate as the base material, has a protrusion for peeling
on at least part of the periphery thereof, and has an adhesive layer on at least one surface
thereof, and also has a side part being parallel 10 an edge surface of the image sensor and
connecting to the bottom of the protrusion, and a lateral part of the adhesive tape connecting

from the edge to the bottom of the protrusion has a shape of any one of an oblique line, a

zigzag line, a curved line or a combination of these lines.



mounting process for an image sensor using a solid-state image pick-up
device, an adhesive tape using a polyethylene naphthalate as a base

materrnplsceRivifmsRadiesivis RPETbE at ISHbHY dBrfmsthiissrignd m a

adhered on.a I%\t receiving section of tp%l#%&\ e sensc11r(:f(qu£n é’@};‘é‘ adhesive

mountig BIAEET {RE T AlRSeiToor" AV 8iny {6 HASHBAS I Prob Jed i 1rg

tape uSK@MRIE SARIAIMERLSNOLENY iSiasPBEREMANGR ERBEIRY ABHASR layer on at
surface from contamination by foreign substances and scratching during

least eompofent frensportatitieywhich a bghventiomalgusection, efvdilableaputsensor in
peeling-off of a tape prior to component mounting, which has been

mountihpEtGSh AR JAMEEEIS¥an also be unnecessary, because of heat

r%é%a}‘ﬁ%%aeg ht%Vlﬁllg %ﬁ%ﬁ@é&%@fdgggwi}ﬁ@t&ﬂﬁﬂ%aerﬁ%%urﬁ@ﬁ@k%‘? only is a

factor of a’ base material, not only can peeling-off of an adhesive tape due

perfortBanibermateshiinkagae prenestathhutatapanitbranadbesive faegadacs and
lower than that of a conventional tape can also be designed, which

scratchiegedisdrda snoikimgn e Hislsprijanithouthichyin gy ativas Erpptiausfsdable, but

. of herent when the tape is peeled off . after component mounting.
peclingStl 0 BECAUEE O S COUT M CE o e A oA L eted
can al@{BE (GRIRRALNT acKNG RaN Reicanduatrd:Wwithout pasling afftthRte. With a
tape. Hence, in'an inspection process after the component mounting in a

small sbtidkstatd-onage pibksapragvict, ravt inkramcedalthe-iifpéetionllporesspe due to
due to reduction in transmittance because of use of the adhesive tape is

thermal shyiategethe REBYeEIRSb it i B Am ad SeatéeifTSre the tape is kept to
be adhered to be realized. As a result, no necessity arises for a process
such as re-adhesion of an adhesive tape after the inspection. Since in a
process such as transportation after the inspection, as well, shipment can
be realized in a state where the adhesive tape is kept to be adhered,
securing safety. In addition, a continuous process can be adopted in a
state where the adhesive tape is kept to be adhered, thereby enabling
improvement on productivity to be

4da



realized. In example embodiments, there is provided a mounting method
for an image sensor, and in a mounting process for an image sensor
lower UBHAQtRa8 QN -SiaigviERagapiaihtiR deviee, i dasiaasivedand Usiighses a working
polyethylene naphthalate as a base material and having an adhesive
efficicpgevhoshteaviace afbicaly aptistaudasg srtasoutesdal/ehon thetathes pecled off
surface thereof is adhered on a light receiving section of the image
CQBROSF ?ﬁ%‘{ﬂ%ﬁ}%’g process of the image sensor. According to the
methads, hergids WP\H%%d PRSHRINANGS FRrYUSEtng 3 lasaISUIBE ion after
from contamination by foreign substances and scratching in
compdranspootatiorg of ancomponémtiot ceithpangrtsianddtdtanipcanappedingeaffin an
of a tape prior to component mounting, which has been conventionally

i-nspecg&ap@gaﬁ@s% HiricbisssamP B RIS B LR %aliﬁﬁﬁﬁ%ﬁgmﬁk@@éjap thgvice. a
1aindra§v?§?§'ﬁ%;ﬁ§§e%%§r?' l%é%%g%ﬁgecet% p RIS %a%éﬁ»ﬁﬁﬂ%%‘g REASSIINEL, of e

ana Ive force lower than that of a conventional tape, increasing a

adhesiWOtkHg ehficicnea Witbaul leaying dhespahesivie anaisurdace okanpe is kept to be

adherent in peeling-off of a tape after component mounting. An internal
adhergAdpdetionl van. s corvdulited Witsstitheiivgs decomivaniedusitipeetidieeofn of an

of the tape after component mounting, making a process such as .
adhesiys JARE Ao the RISLVE (BB Sbr thE P oot ufindelsBary g adter the
~ inspections : ¢ : 1) Y i€ kept to be

inspedfidiansRRIalRp AR heHPsPaciion,ShiPMenhRaD fe sanduaied in@
state where the adhesive tape is kept to be adhered, safety is secured.

adherdSesidespgirdes. dontikilous pracesscanpbeceonductecidoptcstaten wiierehere the

the adhesive tape is kept to be adhered, improvement on productivity can
adhesyg (apfiZ8dBY KoREr B sthtiSEifl agaRiiRst BN ATMSEHSH tBrRfprovey to be
e aﬁzgc{oductivity is enhanced, but generation of static electricity when an

adhesive tape is peeled off can also be suppressed to thereby enable

destustion efdbhelactrenitgerviseiovne Preveniets Especiallor BY 6ealingensor,

on the back surface of a base material, attachment and contamination of
and irgy mounting process for an image sensor using a solid-state image pick-up device, an

after

adhesive tape using a polyethylene naphthalate as a base material and having an adhesive
layer on one surface and an antistatic agent-coated layer on the other surface thereof is
adhered on a light receiving section of the image sensor in mounting process of the image

S€nsor.

According to the methods, there is provided a performance

h



antistatic agent to an object to be attached can be alleviated, thereby

enabling product yield to be improved. In example embodiments, there is.
protechpgyitisdlasmvtiftagirBtherNMBMinatitRa g Jordsr subsipgesnidthogRiching in

characterized by that the antistatic agent is.a guaternar menikm.salt .
e S G e
compdHatiCIRRSkiicYARIIEHNOHAIN B0 RFOeSS DT A INBECIRENSAIISYEEY but peeling-

important. Especially, an antistatic effect after passage of a high
off dutein pesrmnatelypaicwisoictiairdicTke hnveriorkrasbionray thiedatharstfietatie tape can

agent containing, a quaternary ammonium salt as a main constituent is an .

b deg et KA UEF LEAHTE 19 e VB bERe tr iheoRUEHIBH repe. increcsing a

workif@ RHHSIALOR 2f YA QS CORURMSSUCH,AS DAL IESISIANERARA, in peeling-off of
workability’and others especially required in the mounting process in

a tapeadfiiarotoparganenaliaitistatic effeot! Withestich guatémasypdmmbiithout being

salt adopted, generation of static electricity when a tape is peeled off is
accomppib SeHy PERERSHYTE AA G (Bre SHGT RO DR T CTBRIYHIE- dBIIdBE t gcess such

as re- 4&:’5‘%%‘1% A0S eI, 2. “@Fﬁ{% r.ea&&!‘e%ﬂ%{“uﬁ%!etce%ts%%e‘?'.él%&%',“;ﬁstrans%omon
officially “synonymous with the term "a‘quaternary' ammonium compoun

after tBalthspeitiehdHAGHANADNEMYR Sl his Loy ased dankiR e tape is kept to
application. In example embodiments, there is provided a mounting

be adimpesthod foy thedavagk Bendes. amdathenathdipotiasctenized giitvadhe a state
adhesjve tape has a projection for peeling off at at least one part of the

where A arRAT e BT (A ALSFAN BRI BH BY B SURN6 4a58 Tealized.
CRRSIULLRATPRAARLSIRRS EROUALING AN INAYRBEASRY ARdHLIS reridietvity is
not'to generate attachment or the like with certainty thereafter. In the

enhanitede o peacprojectiD dor peelingitofiisdpravidéik sivattipast grelphrifotihelso be
outer periphery which makes it possible to peel off an adhesive tape with

suppressichiofisishyasiable AsaRuesion ﬁﬁ@rp?&géggnc device to be prevented. Especially,

by coating on the back surface of a base material, attachment and contamination of an
antistatic agent to an object to be attached can be alleviated, thereby enabling product yield to

be improved.

in example embodiments, there is provided a mounting method for the image sensor



7 such as inspection is completed or immediate before the use. At this
time, an adhesive tape is preferably not to be an obstacle in mounting or
and theeldeiing ot an-adiacentpatian Bematisibing agtate Of ineimage sensenidm salt as
_example embodiments, there is provided a mounting method for the
a mal gy wensor and the mounting method is characterized by that not only

the adhesive tape covers the. entire light receiving section of the.image .
Séﬁslsllg%ﬁpgﬁfsé{g{v% a%lc[e(\)fﬁn%on ol‘e g(%gera{l i1 o% & ?}c elf%ctrlahgrl% tﬁ)g tﬁleountmg

& PArCOfRE SUtEr periphery is” adhere

proce AN ALERNIPGSRELIAN SR am R have &Eé@ﬁ?ﬂ?ﬁﬂ sdistanse dawartitheassage of a
center side from the edge surface of the image sensor. While in order to

high tpnpieetian imagéssensoedai ladinesiverthpe fisund dbssamyatvi batie zgesihapetaining
covering the entire light recejving section, if the outer periphery portion of

2 qUAGRAIHESRE PSPt ot e R SIPHE ERES (AN B thie iy sendpplc for the
pui‘pOéQ’rgF :%;é) %W&%?M’ ﬁ?%&%@&&%@oﬁi £ \HﬁSﬁgng&ﬁR@QsSt&&Iﬁ Iigrﬂé‘ﬁ%mgmce and

or soldering of an adjacent part. That Is, It is preferable that the adhesive

workatdl R6/ nEIOstyels BesRSSAYYrto coseithieminedight feaaiving sadiiosn but general
also should be the smallest possible. Therefore, at least one patrt,

antisighieesiedilyVa Grashparismay suteppenprishaditivd aenesiienapstatseectricity
than the projection, is adhered on the light ec(;ai ing section.so as to have, .
when § B a Gi6tae AT e EErer SUL HORTTRShE S HbER o Thg ovic

to belMAIRFEASOHIN RXAMPle QrmRadimentsnifiengls provideeka MAWMING officially
method for the image sensor and the mounting method is characterized

synonpynthat thehadihesive tapgurtionty hasnzosidel portipoyparsdl€l, touhe erdaternary
surface of the image sensar, and connected to the base of the projection,

1"

moﬁéﬁ%@%ﬁs%%ﬁﬁ@%&’i&ﬁ%ﬁéﬁ’dﬁ?@’?ﬂ_@ﬁﬁ‘% distal end of the projection to
thl?l %Qgﬁfﬁ'etgﬁg&ﬁ%%ﬁfsa@l&%“ﬁ%dkﬂﬁ&(@ P %ﬂﬂﬁﬁ&'lﬂ%ﬂéé‘for the 1mage sensor

and the method is characterized by that the adhesive tape has a projection for peeling-off at at
least one part of the outer periphery thereof.

Adhesion and peeling-off of an adhesive tape constitute important steps in mounting
an image sensor and it is required not to generate attachment or the like with certainty
thereafter. In the invention, a projection for peeling-off is provided at at least one part of the
outer periphery which makes it possible to peel off an adhesive tape with much of ease after a

manufacturing process



curved line, or a combination thereof. An adhesive tape, as described
above, is preferably peeled off 5 with ease after the manufacturing

such ARMEPSETMAR amipRISCUP ahdiumesiasedyiieiare heHiseiheraohdhbdng tape is
of an adhesive tape requires an adhesive force in a specific value, while if

preferaipindhesives forcditercessiveniisgongolipandotile adiresiveagentamagunting
remajn when an adhesive tape is peeled off, therefore, the adhesive 10
state q‘él&%lf?%%ﬁ%‘?g& within a specific range. Since, especially, in peeling off
the, adhnssive-fAnsiprRMIded Wit 3 RIRCH NG RIPISEHRN iR BENBEhge sensor
and pulled up, in which situation the adhesive tape is easy to be cracked,
and ththenmeinianenasdfouriditiatrbyhayitgansidenpotitio adexténdiag: froneth e entire
~_distal end of the 15 projection to the base in the shape of an oblique line, _
light rgasbRfbrALARO OIS BURIBFIE! P Y BsmBidetbwiRdbeliths Rigeeperiphery is
adher%? o IB]Iee hf okrﬂarégg %it(c)r bs%c%fgﬁ) Osghl 5 ﬁg le\ge Oaff frgsm O AR RSNk d the center
Ince a vegry small distance Is usual y affowed batween the  end surtace of

side fidmifRBQa ReRsa-aRe dneiputer RatRhery of a light 20 receiving section,
an adhering position of an adhesive tape is important in mounting the
imépicsenseteand eveacinag casg e aatordativaltytaiheredeisigry to have a

necessary to confirm an adhering position thereof. Therefore, an adhering .
Shape RS A S st L Ba TP BE CATRETPBESS RORING of Gathesive

o ARSI el s ot s eSO o
beconafsaim vhagelsdoasardmiegecurddering of an adjacent part. That is, it is preferable
that the adhesive tape not only 1s necessary to cover the entire light receiving section, but also
should be the smallest possible. Therefore, at least one part, preferably a great part of the
outer periphery of the adhesive tape other than the projection, s adhered on the light
receiving section so as to have a prescribed distance toward the center side from the end
surface of the image sensor,

In example embodiments, there 1s provided a mounting method for the image sensor
and the mounting method 1s characterized by that the adhesive tape not only has a side

portion, parallel to the end surface of the image sensor, and connected to the base of the

projection, but also
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9 In example embodiments, there is provided a mounting method for the
image sensor and the mounting method is characterized by that the
adhesive layer is not provided on a portion of the adhesive tape covering
the light receiving section of the image sensor. In example embodiments
of the present invention, a base material and an adhesive layer in
connection to a protective adhesive tape for an image sensor are

a sidRepHFAINISHENRHI S FPdMmERBEI AR ST RIPCSS LR GBIE to

where the adhesive tape is adhered, and the invention makes it possible

- thethasbyiprébicinhapediiesi etdjgnenimeoriiopdhegeafdolisrngrthe light

receiving section of the adhesive tape, no adhesive agent remains on a

Curgg z}éé‘%’f 2k _%Bﬁﬂ?d%téﬁﬁe@&m the tape is peeled off after part
mOUgE G DI IGIGASE A, Mo GRS, N OUSHIRIGOSaR 01 oy

an image sensor, a aving at eat resistance as a
witlt esed afchiedightdnceivingSeriion pee-elydielas e¥ion or
adhesive tape having no adhesive layer is adhered to the light sensitive
immeeisfeladnniomatiee sesedtinthisisidéding 9 asdadeasdusntppe
tocess at 1.70C or higher, thereby enahling a mounting method for an
reafiSeh A RIP R T TR, SRR 10 PRI ER Ao

fordd RARERRANGIDENAL! 1D RITSERHULHRBIAY G P led 2

mounting method for the Image sensor and the mounting metho

renohiaactesneahby dind sithetapd $brinkapaifaffriidaidic & hadasthesive
material used in the adhesive tape is 1.0 % or less. That is, since findings
forqmie pestritharheitiinag aeeqifial tege; aSinareresmoniady fd

b terial i ferable in ord t li -_ffdt
pecdh ol Ao o PR RETA R AR AAP 0B
profééifigigedaciacabainase Paisdal dpihmaRaeHanes 4aauning an

Image sensor, a tape can be designed’with an adhesive force lower than
adhesive tape is easy to be cracked, the invention has found that

Q16 F2E O

by having a side portion extending from the distal end of the
projection te the base in the shape of an oblique line, a polygonal
line or a curved line, or a combination thereof, it is made possible
for a tape to be smoothly peeled off from the image sensor,

Since a very small distance is usually allowed between the
end surface of an image sensor and the outer periphery of a light
receiving section, an adhering position of an adhesive tape is
important in mounting the image sensor and even in a case where
automatically adhered, it is necessary to confirm an adhering
position thereof. Therefore, an adhering position of an adhesive
tape can be defined using the tape having a side portion parallel to
an end surface of an image sensor and connected to the base of the
projection, thereby enabling correct and efficient mounting of an

image sensor to be secured.



that of a conventional tape, leading to increase in working efficiency in
peeling-off of the tape after the component mounting without leaving the
aghesive M @npddasenef dReadheremtdriexamplaiaphrdiments @ktheage sensor
present invention, there is provided a mounting method for the image

and tisensemtng thetmduntidgrméthisddsehided dlerizdbebiy thyartirenmabrovided on a

. shrinkage coefficient of the adhesive tape after heating at 180C for one

PoTtioR ot S 3H6ETSF 8BS CVETS, s BRefErab thatHIRS ﬁeﬁﬁnasaﬁeﬁﬁarge
sesrARermAl shinkage rosfficiantial the hase materialdsamal. #ndanesive
since the 'process Includes especially a step in a high temperature region

layer BUahascsollaringradiatingibas keapohtammcththiatstnspratespblifialisedesigned
a thermal shrinkage coefficient of the base material at a high temperature

S0 as fq PRSHBGVECRARYBUA Ty SeltidgsEe HagERtibs adssthifidrredefikibsipda and the

inventSriRg SMciency i Juither, increased. Inexample embadiments 0LING: covering
presen inveRtion, there Is provideda mounting iethod o1 trie image ™ ©

the ligt@Nekiand theheWiRgMmeihod isrhapsitrzed Ry-thataRiadbasierface of an
force of the adhesive tape after heating at 180C for one hour is in the
objectrangesoddhomd Witon 8lB NHp® mmasiedhofthakiés, paroroentoipgevelich increase a
peeling-off of an adhesive tape, an adhesive force of a prescribed value
Worklag rﬁ{ﬁq O%

ST e B WS BTRPERIAP TG rEVER RS of e HeiHs e foast heat
resist]A¥Ehs2ft61RINg Aeeled off fiom AR abiect0ibe @dhsrad@nadhasive sensor, an

force of a prescribed value or less IS necessary. Especially, in a case
adhesivbBespdheldernandtastue gy procesdseird uolelscdininyahsig @reeasmiam the image

high temperature region, a finding has been obtained that it is preferable
sensofg s aiis FialhBsHEIfSHed ©f andmesiecessealihderChenbig donintrly ianabling a
moun%ﬂf%ar%g%%éafoqeana ri?z%ab% Ss%t%rgg lflg h Fldg»!gr na%'i 1gfndslgf%?3§’a%cyv Olr"lélcﬂgtivity 10 be

effciency s further increased without Tosing a tunction of-an adhesive
provid@@e, without leaving an adhesive agent on a surface of an object to be

adhered when the adhesive tape is peeled off

In example embodiments of the present invention, there is provided a mounting

method for the image sensor and the mounting method is characterized by that a thermal
shrinkage factor at 150°C of the base material used in the adhesive tape is 1.0 % or less.

That is, since findings have been obtained that as described above, a smaller
shrinkage factor of a base material is preferable in order to prevent peeling-off due to thermal

shrinkage of an

10



after part mounting. In example embodiments of the present invention,
there is provided a mounting method for the image sensor and the
adhesiffotpgngnEtho@rrienaladterict Byihaes fighortednshitanedcstahia the above
adhesive tape is 50% or mor% In mo%nticp .Of an img%e SENSON aS  {ower th
range YGRS, B URRSS Brstera iR S Bonatict SHEp et IHETY banhgs lower than
that oﬁ%%@@fﬂi%ﬁa‘lviﬂb@,e%ﬁﬁigffoof&?ﬁ@ﬁ?i\\»(%ﬂ%ﬂ% Hﬁ&@ﬁéﬁﬂﬁﬂq}e@ﬁ%%ff of the
inspection in the interior after the component mounting. In other words, by
tape afectengnliptdnansmittanceidian ladhegive:tagietorberaspresaribetavaldiecrent.
or more, optical inspection can retains such a function. As a result, no )
nECESEPLSIORSR PHS 5 S A AS Ve I RUHHLIBN o thdsaBiedird aggounting
fter i cti n j in.as e the. Ve I [
et e o b e e RS R el
shrinkafteesbfirispestion wihherempsatirehsaiaty al\i BOTUHUOGHOGESS GBI or less.
be realized in a state where the adhesive tape is kept to be adhered,
threthip.e Halslints eiphbluda it Sroprddgctligp tineachisoads Ihexathpiamkage
coetriGROSments of e present invenon, there is pravided, an.adnesive (ane, ;. ,
using polyethylene naph%ha dte 880 BaSe Materis an awn%%m1 Y astep m

high té&%@@ﬁ{ﬁé%‘g&)ﬁ@@éﬂ%@%lﬁ&%@g H%ﬁﬁﬂg@‘?&fbb@?@ﬂ&ﬁw{?ﬁ@& ri@%ﬁ@&abie to
for any of 12 image sensors described above. In the mounting method, a

set a thecesbitiratisas foradh acthesieddpecnotenly] protebiigigtemsarface of dhe above
image sensor from contamination by foreign substances and scratching,
range Kta0 SEHBRIGTRCYS %%‘HHBB%@"&R‘A%?R% &SR RN H Bt AH e further
increadiger heating condition such as soldering and internal inspection process
after component mounting without peeling-off the tape. In the invention,

there:isprovidathadsudace Proteciveadhesivgitapeinaying prbased 2 mounting
material of polyethylene naphthalate and excellent in thermal shrinkage, '
methogdiesrdcananel 986N FEcomiPamitpSthsiapg énaiiagieieds rey thememdhesive

force E)Qf eesa %%fslgf%' tgges Ia o &%ﬁg%?'%eog% for one hour is in the range of from 0.1 to

8.0 N/19 mm width.

That 1s, in order to prevent peeling-off of an adhesive tape, an adhesive force of a
prescribed value or more 1s necessary, while in order to prevent remains of the adhesive layer
after being peeled off from an object to be adhered, an adhesive force of a prescribed value or

less 1s necessary. Especially, in a case where the

11



suppress generation of static electricity when the tape is peeled off and to
prevent failure in an electronic device. According to example

manufetiodinnenissofitha peesenbinventiprssdeseriigs abgyeaarenepiing finding
process or an inspection process of parts or the like of a solid-state image

has bysizlebigingevibet ialeBritfpobiible tshra e6hapiueUs sroeess cathgséve tape under

._conducted in a state where an agdhesive.tape is adhered; therefore, a .

heating B A B ot TR PRSITG) ah CPp ity

efficictRP Rerpravded-while &emsirdesalan iMRE8SENaRTISHRIAIEESd. Bhout leaving
coating an antistatic agent, productivity is improved, generation of static

an adteleetrigipnivinensthiadapé das paete dodft isdbappt edsadihandliberebype is peeled off
destruction of an electronic device can be prevented. In addition, it is
after p3HJEMIaEBErovide a protective adhesive tape capable of being used in

meuating such, A2 iMageSerseL high in thermal shrinkade, havind 2, mounting
dh it

proper adhesive force and excellent in visual recognizability all over the

metho@@er 18:Biifk RESGRIRT HON @l RRAWING Shkigetdrised by that a light
descriptive view showing a state where an adhesive tape concerning the
transniiilivion S etRahi mageosseiisor; Figs. 2(A) to 2(D) are

descrptive views llustiating sfiapes of_an,adhesive tape.concetnigg the
inveAtiot: 1,1_4%. i 'JESGipIVE vidlh SRGWING a'BasTe Constrlctiomof an
inspec@PReRiNEiAPsNAViRg shirnicoaled RRHIoR ofpradbesivaRgeRbl Afdiicting
invention; and Fig. 4 is a descriptive view showing another construction of
opticahmagivesivertape ingxriing @norcaatepopentioncofhanadnesive agendt, of thesuring
inventjon.
light transmittance of an adhesive tape to be a prescribed value or more, optical inspection
can retains such a function. As a result, no necessity arises for a process such as re-adhesion
of the adhesive tape after the inspection, and shipment in a state where the adhesive tape is
kept to be adhered can be realized in a process such as transportation after the inspection to
thereby secure safety. A continuous process can be realized in a state where the adhesive tape
is kept to be adhered, thereby enabling improvement on productivity to be achieved.
in example embodiments of the present invention, there is provided an adhesive tape

using polyethylene naphthalate as a base material and having an adhesive layer on at least

one surface thereof, used in mounting method for any of

12



15 DESCRIPTION OF THE PREFERRED EMBODIMENTS Description
will be given of an embodiment of the invention below. An adhesive tape

imageQbiRenventiondsbasically constituted of a tape basic material and an
adhesive layer provided on one surface 20 thereof, while a release film
maytkd sodvataetharetiad. thedsassimatesiafof ahadihesivienapet Thiat peptgcting a
release film havin%%t least one surface %?rwhich a release treatment is

surfacg, 6 0 fmags [RS0R EARS COBARNTRARE P BT aien SRR pRd SRiighme, but also
capab RSN EulRYErIRUBIRIRERSBREINESIn ARIRY BAING RUBKEEOAion such

an 25 adhesive layer and a protection of a surface of an image sensor to
as solberaghiedecitdiish anmotistaticoagent ppliechppreducthivityttanwighdid peeling-off
increased, generation of static electricity when the tape is peeled off is

the tapg JprEssBY dHP BediictionroT dadkicttirr BoeE vandbesipralpntheying? base
maten%?%%g&xl}%géﬂ%%?aé%ﬁ %?a?[eoar.]ngn )‘?C%tl e%t{% %r%{[a&]%ﬁrqnl?%%neg tc]lglmr\é?ai‘g% %r]]d visual

an ny or an IC agents can pe used as 1ar as generation or s

recog BRI i sURPEaSSRELWIER tha lRRe-iss Realed AfliEer BXamplar is possible to
methods can be exemplified in which an agent mainly including a

supprepyateraratoamreaivnlsalitican inbegahictaaltisopeanvetd! eorhpoprad(fivrailure in
! ex_amr;f a stannic dioxide or the 10 like) is coated on a base material
an el My aidersing medium such as water or an arbitrary organic solvent.

E%@S@Uﬁlg an é@ﬁagcembodimems of the present invention, as described above, a
mounting process or an inspection process of parts or the like of a solid-state image pick-up
device makes it possible that a continuous process can be conducted in a state where an
adhesive tape 1s adhered; therefore, a mounting method for an image sensor high in
workability and productivity can be provided while a surface of an image sensor is protected.
By coating an antistatic agent, productivity is improved, generation of static electricity when
the tape is peeled off 1s suppressed, and thereby destruction of an electronic device can be
prevented. In addition, it 1s possible to provide a protective adhesive tape capable of being
used in mounting such an image sensor, high in thermal shrinkage, having a proper adhesive

force and excellent in visual recognizability all over the tape.
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agent containing a quaternary ammonium salt as a main component is
preferably used in the invention because of simplicity and convenience in
handling such as solubility in a 15 solvent and a solvent coatability. In
consideration of transfer and contamination of an additive component to a
solid-state image pick-up device, which is an object to be adhered, in
connection with applications of the invention, it is preferable to treat the
back surface side of the base 20 material. In a case where an antistatic
agent is provided on a surface of an adhesive layer, the adhesive layer

and the antBRIERIMSURIBEISN bave s RIS ldfect each
other. A projection. for peeling off is preferably provided at at least one

partBighd dater gespristiveaniephebiowinge aTetdbeoybereram, in a

tate wh dhesiye tage 3, as sh Fig d to,the light
S A Eb P A SPRA A TR T 5 AR R ARG ne

Senggpeswe tape 3 protrudes from the 15 end surface la of the image sensor
1. IA this state, the image sensor 1 is mounted to a substrate, after

MoURiigs tBAITen ¢ D )iiehdbedrizgewendenpiliast ihtenghsiniges of

reflow at a high temperature, workings of the image sensor 1 or function
an %ﬁ&m%m&#&m&ﬁ%m&em@%e manufacturing process

isc d Qr im mediately before the use, the adhesive tape 3 an be
pe¢=,\0énég(3ffIse ?h very eas%é ‘yomﬁlca’ﬁ% or| ﬁ%glua%asﬂ aﬁﬁ% %
an 208 SARCEVELAPOAITUSRIAMbated portion of an aa:iheswe agem:
of the invention; and
Fig. 4 is a descriptive view showing ancother coastruction of

an adhesive tape having a non-coated portion of an adhesive agent

of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Description wiil be given of an embodiment of the invention
below.

An adhesive tape of the invention is basically constituted of
a tape basic material and an adhesive layer provided on one surface
thereof, while a release film may alsc be adhered to the base
material of the adhesive tape. That is, a release film having at
least one surface on which a release treatment is applied is
adhered onto a base material of an adhesive tape with an adhesive
layver interposed therebetween, thereby enabling protection of an
adhesive layer and a protection of a surface of an image sensor to

be achieved.

With an antistatic agent applied, productivity can be

14
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such that part of its outer periphery is between the end face of the 10
image sensor 1 and the light receiving section 2. That is, it is preferable
that a width of the adhesive tape 3 is larger than a width of the light
receiving section 2 and less than a width of the image sensor 1. As
shown in rig. 1, the entire outer periphery of the adhesive tape 3 except
for the side Ib of the image sensor 1 15 covered by the protrusion 3a are

: b t of ' e

T it e A A A R S A S

off ibaapweetighidrane vilkg spateivhosd e dtbydbroadedyeitapedulive the
adhesive tape can also be prevented from covering peripheral 20

PreygaHBers in mounting the image sensor 1. Note that in a case where

noc ARG RVBHEHION oA Bes A A=A Te the Thdiree

in tBRNPRTLEERONIRN Yhy BOSB/USQINCALE i PAPHG MG far as
periphery portion is sufficiently between the end 25 surface of the image

geneensivd afidthéiigbleeteivity Seciap frandethevintisctheriplpey is not
necessarily required so. Shapes of the adhesive tapes 3 are illustrated in

peeifl ofh) Br1 6RO)PifsTSE s SambarsenRifisddrnFhich an
ageﬁclpﬂ&e#é% 28 S&Qﬁg‘;agfééqg ll:%?ﬁ&ﬁ%é%‘%ﬁ%‘&&@- %&g\} ag%' Anic

case w an almostrectan Ig. ape adap or
saltthgridage sanselp SIISERATICIAT IO LIS PAARILORIA NP Plitlie
projection

likej is coated on a base material using a dispersing medium such
as water or an arbitrary organic solvent. Especially, an antistatic
agent containing a quaternary ammeonium salt as a main
component is preferably used in the invention because of
simplicity and convenience in handling such as solubility in a
solvent and a sclvent coatability.

In consideration of transfer and contamination of an
additive component to a solid-state image pick-up device, which is
an object to be adhered, in connection with applications of the
invention, it is preferable to treat the back surface side of the base
material. In a case where an antistatic agent is provided on a
surface of an adhesive layer, the adhesive layer and the antistatic
agent unpreferably have a possibility to affect each other.

A projection for peeling off is preferably provided at at least
one part of the outer periphery of an adhesive tape. To be
concrete, in a state where an adhesive tape 3, as shown in Fig. 1,
adhered to the light receiving section 2 of the image sensor 1, a

projection 3a at a part of the adhesive tape 3 protrudes from the
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3a, it is preferable to use a shape that can be pinched by hand or
automatically. In addition, a shape that can be easily processed is
preferably used. While, for example, squares such as FIG. 2(A) and Fig.
2(B), can be used, the following can also be used: a 10 semicircular
shape, a trapezoid as illustrated in Fig. 2(C) and a combination of a
square and a trapezoid as illustrated in Fig. 2(D) It is preferable that in the

end@&%c%fﬁ?&foéﬁﬁt'%%ggea@ﬂ% qiory bﬁﬁ “@EA@ t%}'[‘lacég% saof the

projection 3a is prov 0 as to e parallel to een aof an

send@adeis nieRseed as Shewbda:bige | afodic MelenrefpciraAidedht in
constituting the end surface la of the image sensor 1. With such a

whigbrithe dfonzeli 66080y dcanrscrifbinggbstwideareBaucates, higith
make confirmation of the adhesion easy. In a here thei

temBEEtt, HOTKINE OF s IABS SURIR L RE PSR Tt in

moditohangttaqaie \sﬁegh@we%%me%awﬁém%

or an ellipse, the adhesive tape 3 preferably has a side portion parallel to
is candpiesindlacityivwitinadidéqiprbefoobiiibentayriice afthesivegmpensor
1. In addition, in thegrmectlon 3a, a side portion 3c from the 25 distal end

canRecBagiebath Wik mmﬁ@%mmﬁ%?éwrmﬁﬁw%pe of an
obli a%/ nalli curved line, of_a co blnatlo
Sln(;iéig % ?%Pn g’s“a/{e ape 1S pecgﬁ%slﬁe %??ﬁe 3igs gest orcgyacts
sucRNHRCeRIer dnetal S RFoRGHITh3ey hemieife dhashaRa doaesigviie
with a broken line of Fig, 2(A),
image sensor 1 and the light receiving section 2. That is, it is
preferable that a width of the adhesive tape 3 is larger than a width
of the light receiving section 2 and less than a width of the image

sensor 1. As shown in Fig.1, the entire outer periphery of the

adhesive tape 3 except for the side 1b of the image sensor 1

covered by the protrusion 3a are preferably located between the

end surface of the image sensor 1 and the light receiving section 2.
With such a construction adopted, not only is the entire light
receiving section 2 covered by the adhesive tape 3, but the
adhesive tape can also be prevented from covering peripheral
members in mounting the image sensor 1. Note that in a case
where there is no other mounting portion with a space where no

soidering is necessary in the periphery of the substrate, in a state

where the image sensor 1 is mounted on a substrate or the like, a

part of the outer periphery portion is sufficiently between the end
surface of the image sensor 1 and the light receiving section 2, and
the entire periphery is not necessarily required so.

Shapes of the adhesive tapes 3 are illustrated in Figs. 2(A§ to
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there occurs a possibility of cracking of the adhesive tape 3 or remains of
an adhesive agent on the light receiving section 2 5 caused thereby.
Therefore, a shape of the side portion 3C is preferably of capability of
dispersing a stress when the adhesive tape is peeled off. No specific
limitation is imposed on a concrete shape and any can be adopted as far
as a stress can be dispersed. Examples thereof include shapes of side

o] hown in 10 Figs. 2 at is select n
20 IS ARLIRNA KR Wite 0 MR rdliectig B € BTovided on
one (Eide26?hp L4086 HoRbFoSshRE %QB?‘% DEANRINQLOR MY Where

(not shown), the side portion 3c can be smoothly peeled off when the

an adghesieegpangie pduvicthoRigh2i&hes mehmmmeJ@mcﬁhea
can be 15 peeled off with an almost uniform force and the main portion of
image SGMS8CY e tape covering the light receiving section 2 can be peeled off

withygl @%@ %ttnttmt%t%'wgt& gddttaaveﬁ teac Qg ihe

peeling o |rect|on X. Note that ation ang e line or

3a, tplygerRiditsiand a:20 ausiniwe eﬁam@/ﬁd:m@mmwtmﬂy@e&
SO as to be adapted for a shape of the image sensor 1 and shapes of the

autqmaticpiie. amesiéé&m Farane plopdcran e An%iaﬁeewmi@ is
pre SRR HARE co Bt ARE R P AT ARG A E0e Aanand
Fig. femtn%gﬂ eé%@&& ohah RhikR i Beadh e whepdbg agdhesive tape

is pee led off after part mounting is completed, working efficiency is
senificieantsr shape, a trapezoid as illustrated in Fig. 2(C)and a

combination of a square and a trapezoid as illustrated in Fig. 2({D)

it is preferable that in the vicinity of the projection 3a, a
side portion 3b connected to the base of the projection 3a is
provided so as to be paralilel to the end surface la of an image
sensor 1 as shown in Fig. 1, to be more correct, a side 1b
constituting the end surface la of the image sensor 1. With such a
construction adopted, a definite adhering position can be secured,
which makes confirmation of the adhesion easy. In a case where
the image sensor 1 is not in the shape of a square as illustrated in
Fig. 1 but in the shape of a square with 4 rounded corners and in
the shape of an oval or an ellipse, the adhesive tape 3 preferably
has a side portion paraliel to and in similarity with a side portion
of the end surface of the image sensor 1.

In addition, in the projection 3a, a side portion 3¢ from the
distal end 3d connected to the base of the projection is preferably
in the shape of an oblique line, a polygonal line or a curved line, or

a combination thereof. Since when the adhesive tape 3 is peeled
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18 To be concrete, a method for fabricating an adhesive tape can be
adopted in which when an adhesive layer 5 is formed as shown in Fig. 3
on a base material 4, the adhesive layers 5 each having a width of b are
formed on both ends so as to leave non 5 coated portion having a width of
a in a portion covering a light receiving section of the image sensor in the
center of the adhesive tape. No specific limitation is placed on a shape of

the adhesive r5a S on- tio ' .
R R T R R O
ther8€H80) &9 anshidgev@ioHs kindwel WMethodhedkbea apepted Bed|lurated
in Fig. 4, a method in which an arbitrary shape such as (A) a circle or (B)
there wocyon & pessiuditytcimracking ¢ frthpiddiesiupdane Byers (5)
are formed at 4 corners of a base material 4, and a method in,which (D)
remi o AaH ASHECARTA R A P P EPBE Ao, The
caus g;%a%ygsg.p%mmrw@h@gé Deisple fadions e Wieh an
adhesive adgent is coated. ‘Accordinhg to the methods, an adhesive layer 5
prefis il pragtte et ride rheandiso adke sbosire
an adhered area to thereby, to sufficiently secure an adhesive strength
tapepipesdadtnite Slamprealie dimidadiondatimpessd anaFonRsiehn
" influegce on the Ii%:t récei ina sec%ion. A base material o?;ar;iadhesived
SHARZIIE S8 3BT Male BP0 y%%y?&n%sn%pﬁ Brate fiavihg 3 Rt oo
ExafipRIaNG5YBA¢ 1A JRIBRCEMN R P05 48300 AR B SMAL hown in
recognizability in
Pigs. 2{A] to 2{D}). That is, by selecting a shape of a side portion 3¢

g Oy

as an obligue line (Fig. 2{C}}, a polygonal line (Fig. 2(D}}, a curved
line {Figs. 2{A} and 2{B}} or a combination thereof {not shown), the
side portion 3¢ can be smoothly peeled off when the adhesive tape
3 is peeled off. Therefore, the whole of the projection 3a can be
peeled off with an almost uniform force and the main portion of
the adhesive tape covering the light receiving section 2 can be
peeled off with an almost uniform force in-plane and in a vertical
direction along the peeling off direction X. Note that an
inclination angle of an oblique line or a polygonal line and a
curvature of a curved line can be arbitrarily set so as to be adapted
for a shape of the image sensor 1 and shapes of the whole of the
adhesive tape 3 and the projection 3a.

An adhbesive tape is preferably not provided with an adhesive
layer on a portion covering the light receiving section of an image
sensor. Since no adhesive agent remains on a surface of an object
to be adhered when the adheéive tape is peeled off after part

mounting is completed, working efficiency is increased.
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25 adhesion as a main component in light of a shrinkage factor of the
base material and adhesion to an image sensor thereof. A thickness of an
adhesive tape is preferably at least 5 m or 19 more in order to prevent
fold and tear and besides, more preferably in the range from 10 to 100 m
in consideration of a proper handlability. No specific limitation is imposed
on an adhesive and any 5 adhesive can be used as far as it has heat
resi ce. To be concrete, there can be exemnlified an agrylic_adhesive,
oS E rpste T AR ST £OF PERIEIn g R aRe
can BEUEHH L Hopl FOBNINGER HH! AP0 8aRsIvadiigirentefRimsdhesive
force, the adhesive enables an adhesive tape excellent in 10 handlability
showrbhinlEsgnédoand draebesaie tiakdhctin\asilitesive datyesisdSnestehial
by finally adjusting an aghesive force to any value in peeling-off the tape
hw%r%m%féw Br A ﬁ%&%%%f?&%méwg,%ﬁ&m,w-
coa B SN IDA0E Y+ 9‘3«56‘%&%089'&1%% @g&%gyc%%xﬁggfﬁ ofa
monomer 15 containing at least an alkyl (meth)acrylate. Examples

receiidd(ietelsylatdtinglidei gecteyidmeinadiyaie ntidy lo Mad)aghedibie

butyl (meth)acrylate; isoamyl (meth)acrylate; n- hexyl (meth)acrylate;

tape oligFegnifiefimitptieniss @ipref amsacshaps whbhg adhesive
th late; decyl th late; 20 dodecgyl th) late; .

tay {5y A FRF R fo oM GV FOEISR EAPoRe: RS RTPaan in a

porBSHIRR A LOBANKDPAL receiving section of the image sensor

and the various kinds of methods can be adopted as illustrated in

Fig. 4, a methed in which an arbitrary shape such as (A} a circle or
{B) a tetragon is scooped out, and a method in which {(C) adhesive
layers {5} are formed at 4 corners of a base material 4, and a
method in which (D} an inclined non-coated portion with a
prescribed width is formed. The oblique lined pertions shown in ‘
Fig.4 indicate portions on which an adhesive agent is coated.

According to the methods, an adhesive layer 5 is formed on
a surface of the image sensor uniformiy and so as to secure an
adhered area to thereby, to sufficiently secure an adhesive strength
to the surface of the image sensor and to at the same time prevent
an influence on the light receiving section.

A base material of an adhesive tape is preferably made of
polyethylene naphthalate having a heat resistance under a
temperature condition of 180°C and visual recognizability in
adhesion as a main component in light of a shrinkage factor of the
base material and adhesion to an image sensor thereof.

A thickness of an adhesive tape is preferably at least 5 um or
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agents include: an isocyanate crosslinking agent, an epoxy crosslinkig
agent, an aziridine compound, a chelate crosslinking agent and others.
25 The following other additives can be further added when required: a
filler, an aging preventive agent, a pigment, a dye, a silane coupling agent
and others. An acrylic adhesive is 20 comparatively high in heat
resistance, which is the most preferable adhesive in the invention. A

mm‘@"fﬁ”@?%e%f 2aNERlGR Y %%E} %%?%ﬁgﬁ%g%@&ar%%%f A0 Ry

more and 50 m-or less, pre rorh 3 gm or more
in thedrd® g driess, 1apd s EoD[eieiab o llsitfeiutge © fdfomfripeqr more

and 20 m or less. In order to secure an adhesive layer, it is effective that
hangdlahidifigll level differences are formed on a surface of a base material

andéfa thickness.is less than,1 m, there is a OSSibibE%' that a surface 10
prof SR CHER HEEALIPR HerbRPee B SthARAG GRS ARA AR
adhMHFHELEENIRL SEEHANNI R ROSTIRINY aldamagednaIRIg and, gt the
same time decrease adhesive property. In addition, there arises a
conpoasi)litiéogenaidie reatingpdifieibandhnsgiirtapthdséviy theridliabn
shrinkage of the film during heating. If a thickness 15 exceeds 50 m, there

adhgsige apg<thnilfiRar Binemasridiagenttbesiymisigatsendiive
tion by deformation, of an aghesive agent in a slit, processing

e e e R Iy A TR e e e

adhAA90E R ¢ ATHESPHIRWRR enables an adhesive tape excellent in

handlability to be designed and can be said an especially suitable
adhesive material by finally adjusting an adhesive force to any
value in peeling-off the tape after completion of mounting.

An acrylic adhesive is, for example, an adhesive made of an
acrylic copolymer obtained by copelymerization of a monomer
containing at least an alleyl (methjacrylate. Examples of
alkylimethjacrylates inciude: methyl (methjacrylate; ethyl
{methjacrylate; butyl (methjacryiate; isoamyl {methjacrylate; n-
hexyl (methjacrylate; 2-ethylhexyi {methlacrylate; iscoctyl
{methjacrylate; isononyl (methlacrylate; decyl (methjacrviate;
dodecyl {methjacryiate; and others. An acrylic adhesive can
contain a proper crosslinking agent. Examples of crossilinking
agents include: an isocyanate crosslinking agent, an epoxy
crosslinkig agent, an aziridine compound, a chelate crosslinking
agent and others.

The following other additives can be further added when
required: a filler, an aging preventive agent, a pigment, a dye, a

silane coupling agent and others. An acrylic adhesive is
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an adhesive tape is adhered, a pressure to an adhesive tape in 20
transportation and heating in mounting. In addition, the adhesive layer of
an adhesive tape is preferably a thinner layer in consideration of
transmittance. That is, in order to protect an image sensor, an adhesive
tape is required to have a prescribed strength in mounting, it is 25
required to hold an adhering state so as to match an image sensor, and

kability is alsa,impoytant. Therefore, an adhesive tape in the invention
oSt ALY Al LR BREH ety FERIE R S, TOREh AR HERRIS

adHasBROfhe higkpess-is ihe most suitable range. Therefore, by using the
adhesive tape with such a thickness of the adhesive layer, it is possible to

providldhinloness g ethhd sieralz eagef sedheshigh tapewikahilith safety
and productivity. 5 A thermal shrinkage factor of a base material of an

rangghetieeBpe HnRTTRHiHARDRIBIPT IRpornessanabivola the
ran%'ee%m!&&é% r&%?%ﬁ%%‘z%%é%m gf%?a%i;%% e A G o ity

his'is fo prevent peeling-o hﬁﬁﬁégaez.l fe et 5

in thernahgbrikageipeiQinheieinds A Valite Measw e aesarding I d&- s
C 2318. In the invention, a thermal shrinkage coefficient of the adhesive
secupr ahadibatinealaBes ibrisneffrckieptifetabiyed. 8tailldsweinore

.preferably 0.5% or less, further more preferable 0.3% or Jess. This is
AL RS ARFRER ARIMALEABR G anBRES RISk ARAJE 2

thiEREIHCENL @é@&@ﬁ%@@t%@, aéﬂe?@?s a possibility that a surface

protective tape is deflected to thereby be brought into contact with
the light receiving section with a possibility of damage thereto and
to at the same time decrease adhesive property. In addition, there
arises a possibility to generate pealing-off of an adhesive tape due
to thermal shrinkage of the film during heating. If a thickness
exceeds 50 pm, there arises a possibility that an adhesive agent
covers the light sensitive portion by deformation of an adhesive
agent in a slit processing or punching processing of an adhesive
tape, or deformation of an adhesive agent due to a pressure when
an adhesive tape is adbered, a pressure to an adhesive tape in
transportation and heating in mounting. In addition, the adhesive
layer of an adhesive tape is preferably a thinner layer in
consideration of transmittance.

That is, in order to protect an image sensor, an adhesive
tape is required to have a prescribed strength in mounting, it is
required to hold an adhering state so as to match an image sensor,
and workability is also important. Therefore, an adhesive tape in

the invention is found, as results of experimental measurements,
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temperature condition definite, a working efficiency is raised. The

"thermal shrinkage coefficient" stated herein is measured when an

adhesive tape is left at 180C for one hour after being adhered to a BA

plate. A concrete measuring method for a thermal shrinkage 20 coefficient

was conducted in a procedure in which an adhesive tape is cut into

pieces in the shape of a square having a side of 20 mm and a sample is
in wad,hgr%%o;gBA late, the composjte was heated at a temperature_of

BROFARESRDINSHE NP SRS FBSiORESHEa IR
rang® NG RALIBEHOr A5 le Qjﬁgtg.%kéwgg%%ﬁﬁLgﬁ(&tﬂ.rﬁdtm%lg?ess

ITSUTOYO CORP.) both in MD direction irection. Note t

of tiRedifhpldieddayBYSiBG4 pialeiiisheddecRAddobBuineti Agcaditiidd
JIS "BA finish” (No. 22 BA No.5 finished SUS 304 manufactured by
for appmegmserRToigh in werdsabiliten safelohasidnerdustdnity.

adhesjye tape r .heating at 1SOC for pne hour is pteferably inthe .
s e R S BRI R Cham ot B B s A o e A B AP RaiYe
g -
tapd NI Pl RAOSRMMABRIIUDETe RIVfe520I¥4R ﬁﬁd%@ﬁ@‘;ﬁ%@&w
N to 4.0 Ni 19 mm width. If an adhesive force exceeds 8.0 N/ 19 mm,
0.5%eeling=dfiof theasheshvertaies:inog aexdbjdchtolRO8GhBsed3® difficult in
eeling off from the object to be adhered in the ?rocess 10 with a

Thigéﬁﬁi|W?¥%h?@é%ﬁ§%i@@%§@r%¥?ﬁw FREIFREBD SR rm,
» exiligad e oo polesivaorseless 11000 M s NS 2HERE 2o
Jis C 2318,

In the invention, a thermal shrinkage coefficient of the
adhesive tape after heating at 180°C for one hour is preferably
1.0% or less, more preferably 0.5% or less, further more preferable
0.3% or less. This is because by making an additive conditicn on a
thermal shrinkage coefficient of a base material at a high
temperature condition definite, a working efficiency is raised. The
“thermal shrinkage coefficient” stated herein is measured when an
adhesive tape is left at 180°C for one hour after being adhered to a
BA plate. A concrete measuring method for a thermal shrinkage
coefficient was conducted in a procedure in which an adhesive tape
is cut into pieces in the shape of a square having a side of 20 mm
and a sample is adhered to a BA plate, the composite was heated at
a temperature of 180°C and a size of the sample before and after
heating was measured using a projector {Profile Projector PJ-
H3000F, manufactured by MITSUTOYO CORP.} both in MD
direction and TD direction. Note that the BA plate is a SUS 304
plate finished to BA No.5 surface according to JIS “BA finish” {No.
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adhesive tape due to thermal shrinkage of film during heating. The
adhesive force is measured according to JIS Z 0237. 15 A light
transmittance of an adhesive tape in the invention is preferably 50% or
more and more preferably 70% or more. This is because in a case where
the interior is optically inspected after component mounting as well, the
inspection can be conducted without being accompanied by peeling-off of
an adhesive t%p IéZO securing a li ttransmlttance of the adhesive tape

BA Hpfpfirisped Yuferaniiattnred Rindiinramdsieg ot &e-»

td ﬁhows a light transmittance in the visible light reglon and means a
‘transmittance in the wavelength range of from 400 to 700 nm. In the

invenii@hdtiapsaitohlcsthol dHlis®itorse SOMODIRER e aheelter
the entire wavelength region. If a light transmittance is less than 50%,

heatfime @ty @%%m@mvmméégﬁm ﬁ@fﬂiﬂmémth@mwr&ésﬁqor
tat k 3 the adhesjve t |

8.0 J R ki R Ao BY o AR RGO tR 02 X o

5.0 @@?%@ﬁﬁ?%i@f@&%&ﬁﬁ&?@%@%&@% fReLio é%‘ﬁ%@i‘@ﬁ@ N

Measurement Instrument: A’spectrophotometer (MPS-

{o mmmmmbwﬁﬁmaﬁmﬁmﬁ@@ﬁm%mmm@ W4@mm,
to 700 nm. (3) Sample Size: A sample is cut off in a proper size adapted

peelingoffcatd pRiFimiaRe dywR At ehiat ik adtriedie is
Al c&ﬁ“fz%egéfe Enng]%ff from the object to be adhered in the process

with a possibility remaining an adhesive layer on a surface of the
object to be adhered, while if an adhesive force less than G.1N/19
mim, there arises a possibility to generate peeling-off of the
adhesive tape due to thermal shrinkage of film during heating. The
adhesive force is measured according to JIS Z 0237,

A light transmittance of an adhesive tape in the invention is
preferably 50% or more and more preferably 70% or more. This is
because in a case where the interior is optically inspected after
component mounting as well, the inspection can be conducted
without being accompanied by pesling-off of an adhesive tape by
securing a light transmittance of the adhesive tape at a prescribed
value or more. The term, a light transmittance, herein shows a
light transmittance in the visibie light region and means a
transmittance in the wavelength range of from 400 to 700 nm. In
the invention, it is preferable that a transmittance is 50% or more
all over the entire wavelength region. Ifa light transmittance is
less than 50%, difficuity is encountered with recognizing resuits in

connection process for a solid-state image pick-up device through
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10 adhesive side. Note that measurement on a base material is
conducted from the side on which an adhesive is coated or on which the
adhesive is present. In a case where a release film is used for an
adhesive tape, any release film conventionally known may be used. To
be 15 concrete, a release film in which a release coat layer, for example a
silicone layer, is formed on an adhering surface between an adhesive

the 2408 A58 MA'HIALCL RGP NN NR HPQY JRNIES ¥
als of relea eﬁlms Inclu i

base materi de paper such as glassine; a resi

medilissofUcheasoiRiyeihgenejlypiopitns eelioal) polyester. An adhesive

tape of the invention may be cut according to a size in application thereof,

< Messueemprd MeiheddomdgeblTopngasidéanbriTis the object. No
spegific Jimitation is placed gn a_working methaod as far as a unifq
e AR o R PSR o RGBT RABK R oI ES-
gggﬁ%q&ﬁ&g@&ygr{é@%mﬁg%&wE is preferable in light of
productivity. 24 Examples Description will be given of the invention using
exanti}l éd shonregee ndrBnctinfandad @fenhthereBD0 mnoncrete way.

An evaluation method in the examples and others was conducted as 5
follol: edmatie Bizgn fbienein deusth odhdonadronmpsisizegdspted

to t?ﬁ(earﬂfé%% &Qg Egpeen%v%%%g%%rg%@.’od concerning the invention.

{4} Measurement on an adhesive tape is conducted from the
adhesive side. Note that measurement on a base material is
conducted from the side on which an adhesive is coated or on
which the adhesive is present.

In a case where a release film is used for an adhesive tape,
any release film conventionally known may be used. To be
concrete, a release flm in which a release coat layer, for example a
silicone layer, is formed on an adhering surface between an
adhesive layer and a base material of a release film may be used.
Examples of base materials of release films include paper such as
glassine; a resin films such as polyethylene, polypropylene, and
poelyester.

An adhesive tape of the invention may be cut according to a
size in application thereof, for example a solid-state image pick-up
device, which is the object. No specific limitation is placed cn a
working method as far as a uniform shape is held and no remain of
adhesive agent is left on a working section and as a working

method, punching is preferable in light of productivity.
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< Evaluation Method > Evaluation was conducted on the following items of
tapes 10 fabricated under above described conditions. (1) Shape of Tape
after Heating Samples of the examples and the comparative examples
were adhered on glass surfaces and shapes of the tapes after being left
at 1.SOC for one hour were evaluated. 15 (2) Visual Recognizability in the
Case of Assuming Optical Inspection in Interior after Packaging A box
Exa%t#1%§eight of 5 mm was formed using an acrylic plate and a
semiconductor device finished with a connection process was put. in the
intenzsdbeipeionnadh gei g tane ¥RERS adberadantadhesertasn pidse
acrylic plate and recognition of the presence or absence of connection to
showibnge micondicie dovicenid clade Hevstdthpeend i plotwasticomiiedn

hroygh the tape._ Recqgnition of the effect was conducted by five persons
eva%%‘lﬁﬁ%?é‘ ﬁéﬁgﬁ%%. EriefGrEAT R tﬁ}ﬁc{/@%ﬁ% BRSFOPRRE L Q8.

folldws: THSRENYEE YARSARGHY I EaNeIRNRCATAE SHeRHY Jjmited

recognized. A: The connection can be barely recognized. 25 x:

by dearecionptasnoiiainceyniredtitl) Bieainsge cQuaniitydiyiethan
. adhering surface of a tape was adhered to a glass surface, left in the
inveRkeofdr 30 minutes, and an adhesive tape was

< BEvaluation Method >

Evaluation was conducied on the following items of tapes

fabricated under above described conditions.

{1} Shape of Tape after Heating

Samples of the exampies and the comparative examples
were adhered on glass surfaces and shapes of the tapes after being
feft at 180°C for one hour were evaluated.

(2} Visual Recognizability in the Case of Assuming Optical
Inspection in Interior after Packaging

A box with a height of 5 mm was formed using an acrylic
plate and a semiconductor device finished with a connection
process was put in the interior therecf. An adhesive tape was
adhered onto the surface of the acrylic plate and recognition of the
presence or absence of connection to the semiconductor device
included inside the acrylic plate was conducted through the tape.
Recognition of the effect was conducted by five persons with the
naked eye. Criteria of evaluation were the following three levels.

o: The presence or absence of the connection can be cleariy
recognized.

A: The connection can be barely recognized.
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5 peeled off, a discharge quantity was measured. Measurement of a
discharge quantity was conducted as followed. (3-1) A coaxial cable was
connected to the upper portion of a peeled surface at the distal end of a
high speed pealing off tester 10 and arranged to move at the same speed
as the peeled surface. (3-2) The coaxial cable was connected to an
oscilloscope to thereby measure a value of electromagnetic wave

generatgd when_the, tape is peeleq off. 1s (3-3) Adhesive tapes were cut
intoxp”le & gf&%%ﬁrﬁﬁ%ﬁ&%%% £ dhered on a glass

(3} Do ulest ple was set on the apparatus. (3-4) 20
Thereafter, a value of an. electromagnetic wave observed when

med§ived atn adbasixangierfid8®ind apicass spéhdafd tow/gliss
was measured as a discharge value. (3-5) The maximum value of an

suriggendpfbdietibsatatse iy A0mintitasisandien adhenivadane Mas
ecetdliRaglabily éﬁ%&g@c%‘){&?{ﬁ%&é of he, examples,And comparagve
P dbelow was adhered onto a-

6 exarhples descrie onto a'glass Sl}}ﬁece, eacﬁf a
discharge quantity was conducted as followed.

(-1)

A coaxial cable was connected to the upper portion of a
peeled surface at the distal end of a high speed pealing off tester
and arranged to move at the same speed as the peeled surface.
(S-2}

The coaxial cable was connected to an oscilloscope to
thereby measure a value of electromagnetic wave generated when
the tape is peeled off.

{3-3)

Adhesive tapes were cut into pieces each with 20 mm width,
a sample was adhered on a glass surface and a test sample was set
on the apparatus.

(3-4)

Thereafter, a value of an electromagnetic wave observed
when measured at a release angle of 180° and a release speed of 5
mm/min was measured as a discharge value.

(3-5}

The maximum value of an electromagnetic wave peak
measured is defined as a discharge value.
{4) Peelability

After each of samples of the examples and comparative
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sample on the glass surface was left as is at 180C for 1 hr and thereatfter,
the sample is evaluated on peelability. <Example 1> 5 A solution of an
acrylic adhesive was coated on a base material that is made of
polyethylene naphthalate with a thickness of 25 sm (a thermal shrinkage
factor of the base material was 0.4% at 1SOC for 30 min) and the wet
coat was dried to prepare an adhesive tape having an adhesive layer with

Kk f th dh t heated at 180C,
S A R R e R

samtogzél%g \%%ﬁ&é&%ﬂ@f&@e’%&%@@t aawér%' $yeteagR fartghwasy

15% and a light transmittance was 50% or more (on the average:
theBSi@0er, diveveaumlphy tizsieveduabgd efifrpmel@Bititi0 nm. 15 <Example
2> A base material made of polyethylene naphthalate with a thickness of
<Exggnplg sk used and a quaternary ammonium salt (NR- 121X,

gAY SR U YAl T st e 0

of the er, a s ution o acryllc 2hdhadve agent

mai¥asadnpliedendhediner suipeeind e ﬂ%%ﬂ&%& GRG A KR BRess

adhesive layer with a thickness of 10 m to thereby fabricate an
of Zinssiie thremabshoiadsesBolsr widheatmset 480@ fialavest 0rd%

e iR e ep s pecondg o e 2 0237 0 25
adh‘é@%@%@%&@%ﬂ%&’ﬁé@%ﬁﬁ%@p AR 2R MR ness of 10 um
thereon. The adhesive tape was heated at 180°C for ébout 1 hr and
thereafter, an adhesive force was measured according to JIS Z
0237 to obtain 2.0 N/19mm, a thermal shrinkage factor was 0.15%
and a light transmittance was 50% or more (on the average: 88.0%)
at a wavelength in the range of from 400 to 760 nm.,

<Ezxample 2>

A base material made of polyethylene naphthalate with a
thickness of 25 nm was used and a quaternary ammonium sait (NR-
121X, manufactured by Colcoat Co., Ltd.] was coated on the back
surface side of the base material. Thereafter, a solution of an
acrylic adhesive agent was applied on the other surface and the wet
coat was dried to form an adhesive layver with a thickness of 10 um
and to thereby fabricate an adhesive tape.

After the adhesive tape was heated at 180°C for about one
hour, an adhesive force was measured according to JIS Z 0237 to
obtain 2.0 N/19 mm, a thermal shrinkage was 0.15% and a light
transmittance of the adhesive tape was 86.0% at 500 am.

<Example 3>
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<Example 3> 27 An adhesive tape was fabricated in a procedure in which
coated portions each having a width of 10 mm coated with a solution of
an acrylic adhesive agent and non-coated portions each with a width of
10 mm were alternately arranged so as to form a 5 pattern of stripes on a
base material made of polyethylene naphthalate with a thickness of 2 m
and the wet coat was dried to thereby form an adhesive layer with a

thic %esabﬁfe g.meagd tg &bgaipagg.%ggg i‘ﬁ% tgpe. The ﬁghesge tﬁpl)ehwas
obtahed y smlngatﬁe Adhesive tlape WA & BEP SF AR R0 RAES non

coatHiCR8IRIRY A Resatinthagenter ToeAdieshmiapsas 4 = 10
mm and b =5 mm in Fig. 3. After the adhesive tape was heated at 180C
solufdoaboiittonachplan adiesiedozgenisnibasunedaxbadlpgittidits £ach
0237 to obtain 1.0 NI 19 mm and a thermal shrinka%;a was 0. 15%. 15
i

with g %WigtR 95 AR MM KT EAFRYRTRFAESTIS M foitEn R
pﬂ%éﬁ%%%%’%&%tg%%% Ieo%@%&%ﬁ%&%@ﬁ@%@@%neﬁ of

m was ricated on the adhesive tape ve tape was

naphenigRlad 3506 fornbeithene 20 bruan adiesive Weesms measdadd to
according to J18 Z 0237 to obtain 3.0 N/ 19 mm and a thermal shrinkage

thenghy Jasw anBahgatve-iafeninithatsbecinisstioiBtimcaadde 1

as fabricate
ﬁbtaygn an a egive tape. The adhesive tape was obtained by

slitting the adhesive tape with a width of 20 mm so that a non-
coated portion is located in the center. The adhesive tape wasa =
iCmmandb =5 mm in Fig. 3.

After the adhesive tape was heated at 180°C for about one
hr, an adhesive force was measured according to JIS Z 0237 to
obtain 1.0 N/19 mm and a thermal shrinkage was ©.15%.
<Example 4>

An adhesive tape was obtained in a similar way to that in
Exampie 2 with the exception that an adhesive layer with a
thickness of 30 um was fabricated on the adhesive tape.

After the adhesive tape was heated at 180°C for about one
hr, an adhesive force was measured according to JIS Z 0237 to
obtain 3_.@ N/19 mm and a thermal shrinkage was 0.15%.
<Example 5>

An adhesive tape similar to that in Example 1 was fabricated
with the exception that the adhesive tape was, as shown in Fig,
2(A) shaped in way such that a projection of a length of 4 mm has
side portions each in the shape of an arc with R = 2 {mm) extended

from a coverage portion of 11 mm x 12 mm.

28



10

15

20

25

with the exception that the adhesive tape was, as shown in Fig. 25 2(A)
shaped in way such that a projection of a length of 4 mm has side
portions each in the shape of an arc with R = 2 (mm) extended from a
coverage portion of 11 mm x 12 mm. 28 <Example 6> An adhesive tape
similar to that in Example | was fabricated with the exception that the
adhesive tape was, as shown in Fig. 2(C) shaped in way such that a

rojectign of a length of 2.5 mm has 5 trapezoid portion with slops on both
<EX§%@%%%ein the top was shorter than the bottom by 1 mm on one side

(3b Andaiiwtdide 2hpkVaaniImrt8cchh thaeRhaXfed IR Fabricated

coverage portion of 6 mm X 7 mm. <Comparative Example 1> 10 An
witladheshrdeptipre iiet tyanedhe sive hetho dvsisilas ohewamizePigias
obtained with the excgétion that the base materjal is a PET film with a

2(Clsbpned B oY sRtRARASA-RRARCHAE: orane BELE ALE AW has
] . dhechre
trapiqéé‘i@%%g%&&%@cﬁg Ig eéoc%] QSﬂXesz@g € YRS N8HGY, 8t §§g9 G IO

out 1 ereafter esive 15 force was measured-according

shofee S LR IR domitiain BHL 18minoa thaensldbiskge dpeipbwasd. 3%

and a light transmittance was 50% or more (on the average: 91.0%) at a
2{Chmvsldngunnapchhiifevtabarieadevobom x<congrage \partiomr! 6

2> 20 An adhesive tape prepared by means of a method similar to
mm x 7 mim,

<Comparative Example 1>

An adhesive tape prepared by means of a method similar to
Zxample 1 was obtained with the exception that the base material
is a PET film with a thickness of 25 um {a thermal shrinkage factor
of the base material was 1.5% at 150°C for 30 min). The adhesive
tape was heated at 180°C for about 1 hr and thereafter, an adhesive
force was measured according to JIS Z G237 to obtain 2.0
N/1%9mm, a thermal shrinkage factor was 1.3% and a light
transmittance was 50% or more {on the average: 91.0%} at a
wavelength in the range of from 400 to 700 nm.
<Comparative Exampie 2>

An adhesive tape prepared by means of a method similar to
Example 1 was obtained with the exception that the base material
is a polyimide film with a thickness of 25 pm (a thermal shrinkage
factor of the base material was G.2% at 150°C for 30 min). A light
transmittance of the adhesive tape was less than 50% at a
wavelength in the range of 510 nm or less. The adhesive tape was
heated at 180"(‘,‘ for about 1 hr and thereafter, an adhesive force

was measured according to JIS Z 0237 to cobtain 2.0 N/1%9mm and a
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Example 1 was obtained with the exception that the base material is a
polyimide film with a thickness of 25 m (a thermal shrinkage factor of the
base material was 0.2% at 150C for 30 min). A light transmittance of the
adhesive tape was less than 50% at a 25 wavelength in the range of 510
nm or less. The adhesive tape was heated at 180C for about 1 hr and
thereafter, an adhesive force was measured according to JIS Z 0237 to
the ngbtgins%ig)iNﬁK%Qren% a gléa V?QSthrég/%l. shrinkage factor was Q.l%.. .
<Comparative Example 3> An ddhesive tape was obtained in a similar
<CoNRY P10 BIR AL the exception that no quaternary ammonium salt
was coated 5 on the back surface side of an adhesive layer of the
adhdea ddpmsikéidrahe stresibédipedvas besinalibd: 86 foo Foatrapie 2
hréan adhesive force was measured according to JIS Z 0237 to obtain

With 59 AR AR S RRPRAT BRRRPANEh s AT ERRES
on. {82 WNREIAENARRTPE 2RI, d feI WAL E FALDIE (e

An adhesive tape was obtained in a similar way fo Example 2 with the

excepfian thiaé paiyaibyienedpepiikania b dnit 049488 about one
manufactured by TO RAY INDUSTRIES, INC.) was used as a base

br, patedileniae ifcasadsiraapurey Araondiaghbteivi g0l htated
_ , dhesive f red di
one 3l B A s B e BB

trafl@Bhittance of the adhesive tape was 88.0% at 500 nm.

<Comparative Example 4>

An adhesive tape was obtained in a similar way to Example 2
with the exception that polyethylene terephthalate {Lumirror 8-
10438, manufactured by TORAY INDUSTRIES, INC.} was used as a
base material used in an adhesive tape.

After the adhesive tape was heated at 180°C for about one
hr, an adhesive force was measured accordiﬁg to JIS Z G237 to
obtain 1.5 N/19 mm, a thermal shrinkage was 1.3% and a light
transmittance of the adhesive tape was 90.0% at 500 am.
<Comparative Example 5>

An adbesive tape was obtained in a similar way to Example 2
with the exception that polyimide (Capton 100H, manufactured by
Toray DuPont Co., Ltd.) was used as a base material used in an
adhesive tape.

After the adhesive tape was heated at 180°C for about one
hr, an adhesive force was measured according to JIS Z 0237 to
obtain 2.5 N/19 mm, a thermal shrinkage was 0.1% and a light

transmittance of the adhesive tape was 24.5% at 500 nm.

30



w

10

i5

20

25

transmittance of the adhesive tape was 90.0% at 500 nm. <Comparative
Example. 5> 20 An adhesive tape was obtained in a similar way to
Example 2 with the exception that polyimide (Capton 100H, manufactured
by ‘foray DuPont Co., Ltd.) was used as a base material used in an
adhesive tape. After the adhesive tape was heated at 180C for about one
25 hr, an adhesive force was measured according to JIS Z 0237 to obtain
2.5 NI 19 mm, a thermal shrinkage was 0.1% and a light transmittance of

<Commpadatisiec Exsanwpie BP5% at 500 nm. 30 <Comparative Example 6>

An adhesijve tape was obtained in a similar way, to Example 3 with the
excAT RS ITE AR TP FEIAVAE LfeR S BIAT TAE todpmate 3

witRRNALIHRRY TRUEHRSATRERE e RsRaaied il ddlfe f&%@ﬂ@“t

one hr, an adhesive force was measured according to JIS Z 0237
wasobiaineiGd/al foateanthd tteiwed shrinkage was 0.15%. <Comparative
Example 7> An adhesive tape similar to that of Example 5 was prepared

10 viftencbecaghnsive bangTWrrtibaafiadeas d8&idh fris abprifirns

e RN S AR R R b
obtain 2.0 N/19 mm and a thermal shrinkage was 0.15%.
<Comparative Example 7>

An adhesive tape similar to that of Example 5 was prepared
with the exception that a side portion of the projection has a
profile of a base with a recessed corner of a right angle (a shape 3e
as shown hy a broken line of Fig. 2{A}).
<Results>

{1} Shape of Tape after Heating

Neither floating nor peeling-off from a glass surface of a tape
was recognized in each of the cases of Examples 1 to 6, and
Comparative Examples 3, 6 and 7 using polyvethylene naphthalate
as a base material, and Comparative Examples 2 and 5 using a
polyimide base material, while peeling-off at the end surface of the
adhesive tape due to thermal shrinkage was recognized in the case
of Comparative Exampie 1 using PET. In Comparative Example 4,
floating at the end surface of the adhesive tape was recognized.

{2} Visual Recognizability

In Table 1, there are shown the results on inspection of

visual recognizability in the interior after formation of a package.

{Table 1}
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15 Neither floating nor peeling-off from a glass surface of a tape was
recognized in each of the cases of Examples 1 to 6, and Comparative
Examples 3, 6 and 7 using polyethylene naphthalate as a base material,
and Comparative Examples 2 and 5 using a polyimide base material,
while peeling-off at the end surface of the 20 adhesive tape due to thermal
shrinkage was recognized in the case of Comparative Example | using
PE T Etra@ophp aratieentplan Mzcdm foat nBaidhsiendsiumeshof Beampie
adhesiveltape Wwas récognized. @) Visual Rekognizability In Table 15 there
Testgme shown the fesultg on inspectjon of 25 visual recognizability in the
Ainterior after formation of alpackage. [Table 11 31 Example Example
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D
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{3} Discharge Quantity

Discharge of 400 mV was recognized in the construction of
Comparative Example 3, while the maximum of discharge quantity
of 30 mV was measured in constructions of Example 2, and
Comparative Examples 4 and 5 in each of which a quaternary
ammonium sait was coated on the back surface side of a base
material.

{4} Peelability

In the case of the adhesive tape of Example 3, peelability
from a glass surface of the tape was recognized after heating at
180°C for 1 hr thereon and no foreign substances derived from an

adhesive after peeling-off of the tape was recognized on the glass
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Comparative Comparative Comparative Comparative Comparative
Comparative Comparative Example 1 Aram le 2 Example 3 Example 4
Example 5 Example 6 Example 7 Tester O 1laO O Aa O A Tester O (r)
O0O3a(r)o TesterOX0OCOXx0 Tester0800A X0 Testerox00x
x O (3) Discharge Quantity Discharge of 400 mV was recognized in the
construction of 5 Comparative Example 3, while the maximum of
discharge quantity of 50 my was measured in constructions of Example 2,

surfang, FdAEsARi{E ERETERS 2RI TRURN BF MiTample L. fargien
lUR. SAIL YR SR21Pd Oaﬂﬁ? RRgk Suleqe 2lle.ba R Mateal

e T SR GO R SRR e
surfReel Tty pomiaglaTs suriaee wfibe tppyoh '8cadiuzedsfichheating

at 130C for 1 hr thereon and no foreign substances derived from an
Exapples\/B anst Pedir bibef westapdsvie heapsily noeled iiEsBoting
at the projection without breaking the tape, whereas in the case of
Comparative Example 7, since cracking occurs at the recessed
angular corner at the base of the projection to break the tape,
difficulty was enccountered in peeling-off the whoie of the tape from
the projection.

According to results described above, it is possible to

provide a surface protective adhesive tape, used in molding a CCD

package, suppressing discharge when peeling-oiff and excellent in

heat resistance, visual recognizability and peeling-off resistance.
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surface, whereas in the case of Comparative Example 6, foreign
substances derived from the adhesive was recognized on the glass
surface after peeling-off of the tape. In each of the cases of Examples 5

£ cl‘%ﬁtéﬁk‘; was able to be easily peeled off starting 5 at the projection
W|thout reaking the tape, whereas in the case of Comparative Example
7, since cracking occurs at the recessed. angular corner at the base of

thepoject| tg q,fflcult was encountered in eI|n off
the whole o the %!ilgg rom the tpl?d]'e |or¥l%,6§g€8?&lnw 8renstﬁ)ft Hovnting

prdesserifeah am@ge Sinisopussible mltﬂratn@em@rfgdexpwtemhmdﬁh&m tape
q] aCCD ressing discharge when
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lid-state I evice, With an adtesive ape adhéred onto a

Thhgfmﬂre&em mgtmmomm the isadpersenisonghe pathidsive tapdgsimgiace of the
%'X sihylgng paphibaiate %‘sd]ih%g’ d;eryt rial 1%‘5’%”% AR QUUBION 98, ¢ e

eling on at least parto the perip ergo aving an adhesive

adhg/am)ma‘-t toastoime Strfacke thlweof tvhoktadhddiverapedias baside pakape

| g I € ceaf th sensor and conpecti
o S B B A, o SRR TG (e
brsen meﬁtldgrfconmhecmd@élwmé bottonpof ﬂfeikﬁomagmﬂehamn@‘dlghat{dstrate

'8 fdan oblique line, a zigzag line, a curved line or a combination
si ﬁx?

nes, a solder connection reflow of a terminal of the image
sensor Wlth a substrate

2. The mounting method for an image sensor according to claim 1,
wherein not only the adhesive tape covers the entire light receiving section of the
image sensor, but also at least one part of the outer periphery is adhered to the light

receiving section so as to have a prescribed distance toward the center side from the

edge surface of the image sensor.

3 The mounting method for an image sensor according to any one of
clamms 1 teo 3, wherein the adhesive layer is not provided on a portion of the adhesive

tape covering the light receiving section of the image sensor.

-4, The mounting method for an image sensor according to claim 1,

wherein a thermal shrinkage factor at 150°C of the base material used in the adhesive

tape 18 1.0% or less.

-

5. The mounting method for an image sensor according to any one of
claims 1 to 4, wherein a thermal shrinkage coefficient of the adhesive tape after

heating at 180°C for one hour 1s 1.0% less.



side is performed. 2. The mounting method for an image sensor according
to claim 1. wherein not only the adhesive tape covers the entire light
receiving section of the image sensor, but also at least one part of the
outer erlpréﬁ{ | recji(!jl e iQn t
presgrl?bed %/alr%%%%‘\?/\l/ﬁr t%eg %eklr%g%él al‘%om the E&} 3 Sé%si?ﬁ a%Oe %ﬁh%e of
clamagé sehseh@eihm mdwsiirgimethodtfor aihémag @pemﬁ@r heetinginag 180°C
gne of claims_1 to 3; wherein_ th ive laye is not provided on a
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image sensor. 4. The mounting method for an image sensor according to
cIa|m71 wh;la e|n a th,[ermal gnlirl e facrtﬁ)r at 165%1%grogcthe (p mater(l)%le of
used In the a Resve tape s bor fess. B The moun Ing Triethod for an
clamagé semsehactordipt toaasy vasf of hisiictov4 tavlkareifi’a thenmal
shrinkage coefficient of the adhesive tape after heating at 180C for one
hour is 1.0% less. 34 6. The mounting method for an image sensor
accorgdling tofanydieeiof telainusetl ths awhersincdrnibadhesive fdmennftheng an
adhesive tape after eatln atl for one hour.is.in.the ra
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part of the perlp ereo d'has an athesive laver on at feast one
adugfacetape connectmg from the edne to the bottom of the protrusion has a shape of

any one of an oblique line, a zigzag line, a curved line or a combination of these lines.
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thereof, and also has a side part being in parallel to an edge surface of the
image sensor and connecting to the bottom of the protrusion, and a
lateral part of the adhesive tape connecting from the edge to the bottom
of the protrusion has a shape of any one of an oblique line, a zigzag line,
a curved line or a combination of these lines. 35 MOUNTING METHOD
FOR IMAGE SENSOR AND ADHESIVE TAPE USED THEREFOR
ABSTRACT OF THE DISCLOSURE Provided is a mounting method for

MQH N dH M 9Bt EG Ry I AR ECSBNROR AN B cABIL BRI WG TAPE
workability, safety and p ivitgﬁ I add&% , provided is a protective
adhesive tape capable o jE ing such an image sensor,
high in thermal ghsigkage e\ pmieRsieohesdgigrce, and having
excellent visual recognizability all over the tape. It is characterized by that
in a mounting process for an image sensor using a solid-state image

pick-up device, an adhesive tape using a polyethylene naphthalate as a
basBTRGISS 4R R ARRSEIREIMRIAG, DA BALD FE S8R ECe

roISIEELIA WA onA A eEM A Sec oo HIBATRES SERERI ey,

moun g process 0 e Image‘sensor
safety and productivity. In addition, provided is a protective

adhesive tape capable of being used in mounting such an image
sensor, high in thermal shrinkage, having a proper adhesive force,
and having excellent visual recognizability all over the tape. Itis
characterized by that in a mounting process for an image sensor
using a solid-state image pick-up device, an adhesive tape using a
polyethylene naphthalate as a base material and having an
adhesive layer on at least one surface thereof is adhered on a light

receiving section of the image sensor in mounting process of the
image sensor.

FIG., 1
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