; e3e2eZZ[ LN _d6dT2e< FI XI NG ADHESI VE SHEET FOR FLEXI BLE PRI NTED Cl RCUI T
BOARD AND ME TROD FOR MOUNTI NG ELECTRONI C PARTS I N FLEXI BLE PRI NTED Cl
BOARD The ication is based on Japanese Patent 5 Appwmmmmmmmmﬂwl
2002- 3681 Iﬂm@mmM@ m& contents of which are incorporated here

reference. the Invention The present invention rel ates tiigh

adhesi ve sheef®&eful .10 for fixing a flexible printed circuit board
(hereinafter referred to as "FPC' occasionally) to a fixing board (carrier

board) . peci.Li I ' a [ t hrough which an
FPC can %35(2512; %hg??%héﬁﬁﬂt é@n%ﬁﬁ‘&ﬁ%ﬁ?iﬁ@gﬁrﬁ\f@&ﬁ@ ich can
be easily released fromthe 15 carrier board even in the case mhere t he
adhesi ve $REHODZFOR AV NG A EGIEPNIC FRRTE IMc ELEXKIERESBRIEIEPes to a
met hod for nounting electronic parts in an FPC by using the adhesive sheet.
2. Related Art 20 Heretofore, VQIRCUET KBORRD of el ectronic parts (such as

| Cs, capacitors, etc.) can be nounted in a rigid board (such as a gl ass
board or an epfkg boeséntasppiatetabhyibybasedobnalapamesagPateeht ne [e. g.,
PANASERT (made by Matsushita Electric Industrial Co., Ltd.)] at the tine of
produst i appdficafian Bbec200HB6€1T cuile koalide Benaeses poSiwhimbraccuracy
of 1 the rigid board is inportant in the nounting nethod when el ectronic
parts arQnﬁ@@@bgdteuhﬁe&@ghdb@oaégekgng@neraIIy carried in the condition
that the rigid board is clanped by carrier rails so as to be prevented from
moving. 5 On the other haREkckE : ghy wei ght of el ectronic
appl i ances has advanced 1 n recent years

1. Field of the Invention

The present invention relates to an adhesive sheet useful

10 for fixing a flexible printed circuit board (hereinafter
referred to as “FPC” occasionally) to a fixing board (carrier
board). More specifically, it relates to an adhesive sheet
through which an FPC can be easily attached/detached to/from
a carrier board and which can be easily released from the

15 carrier board even in the case where the adhesive sheet has
been already used at least once. It also relates to a method
for mounting electronic parts in an FPC by using the adhesive
sheet.
2. Related Art

20 Heretofore, various kinds of electronic parts (such as
ICs, capacitors, etc.) can be mounted in a rigid board (such
as a glass board or an epoxy board) automatically by use of
a mounting machine [e.g., PANASERT (made by Matsushita
Electric Industrial Co., Ltd.)] at the time of production of

25 an electronic circuit board. Because positional accuracy of



reason, electronic parts may be nmounted (surface-nounted) directly in a
surface of a flexible printed circuit board (FPC) . Positional accuracy of
the FPC is | ow because the FPC (board) 10 itself is so flexible that the
FPC cannot be fixed firmy even in the case where the FPC is cl anped by
carrier rails. Therefore, for exanple, the FPCis fixed to a carrier board
by a nmethod shown in Figs . 6A and 6B before electronic parts are nounted
in the FPC. Figs. 6A and 6B are schematic views 15 showi ng a typica
exanple of, the related-art FEPC fixi method. In Figs. 6A and.6B, the
refer encet}h%n3é+%3ré 3’%‘3@% g%%tjélépqlrls@é?gén aFr}}?Dtanélrn @G(%J\O%nr‘i"dleﬁ’oar d or
carrier board) ; 71, nother board-fixing guide pins; 72, FPC-positioning
gui de pi n&teTaEonHe | RAT $Hra g A GRP QHﬁqﬂﬁénﬁﬂ%ﬁﬁf%%d%ﬁ?%ﬁﬁ%%ﬁ pins 71;
72a, 20 holes for inserting the FPC-positioning guide pins 72; 8, a fixing
tabl e; anepVrledihigsithe tGopels tiothé&hast Kde §h§“§ baaFfigss . chmped BB is as
follows . The FPCs 4 are nounted on the surface of the nother board 6 (such
as an al umanuhebosad)s wio |as tte HeP@romntiashi pngwicddngi.ns 72 are fitted
into the holes 72a 25 provided in the FPCs 4. The FPCs 4 are stuck and
fixeds from2 ommbdwe dttedrPEnd, reduetilve not kdrzebeaddweightabdut 2 to 4
poi nts per FPC by the adhesive tapes 9 (e. g., pressure-sensitive adhesive
tapes conyesdt el ¢ appednseshhas adhesiase ihapeseagik 0fs Whirgh tass a
polyimde filmor a fluororesin-based filmas 5 a base, and a

pressure-senshd | Vel aethesi e daatey rfaQf 1R il & NGhE WS etk dyhe base)

Then, the nother board 6 is fixed to the carrier fixing table 8 while the

ot her DOy fkdt Xy 38 DULEEaBL BT I 184S0l i AhddY 03 OE; fRles a7 ey ovi ded [ n

t he not her e condition t efixing ta I's 10 cl anped

by Gar 11 ehol Al ] Sua PEIL AN COPAS 3o UM YL LN ENRYEPESC 41 QT Mod Of

c
fixing a liquid pressuré-sensitive a ve sol ut1on ied or

spra)_ll%d O{]téae rirsI gcra éaxriqal(e fth)a(l!tn‘ghe FPC cannot be fixed firmly even

in the case where the FPC is clamped by carrier rails.
Therefore, for example, the FPC is fixed to a carrier board
by a method shown in Figs. 6A and 6B before electronic parts
are mounted in the FPC. Figs. 6A and 6B are schematic views
15 showing a typical example of the related~art FPC fixing method.
In Figs. 6A and 6B, the reference numeral 4 designates FPCs;
6, a mother board (fixing board or carrier board); 71, mother
board-fixing guide pins; 72, FPC-positioning guide pins; 7la,
holes for inserting the mother board-fixing guide pins 71; 72a,
20 holes for inserting the FPC-positioning guide pins 72; 8, a
fixing table; and 9, adhesive tapes. The method shown in Figs.
6A and 6B is as follows. The FPCs 4 are mounted on the surface
of the mother board 6 (such as an aluminum board) while the
FPC-positioning guide pins 72 are fitted into the holes 72a

25 provided in the FPCs 4. The FPCs 4 are stuck and fixed, from



board) and fixing FPCs on the carrier board is also used. 15 When each FPC
is fixed to the carrier board in the related-art electronic parts nounting
process as shown in Figs . 6A and 6B, however, adhesive tapes for fixing
corners of the FPC are provided in about 2 to 4 places and narrow adhesive
tapes per FPC are further provided in several places . Hence, 20 nuch | abor
and tine are required for attaching/detaching the FPC, so that workability
is low In addition, because the pressure-sensitive adhesive conponent nay
remain o oD a ' t e [ f.ti.cient.
Ther ef or %}Dtoggn@?%ggégf gé{blrgc% Eggglﬁg%ﬁ egPégas%gé}t ‘—:ﬂggr)ﬁ?’g)e‘sz)j'»oaqS g’rl&liltgr board
and then fixE% PC% gnt g, t he adhesive sgeet 3 na% be_conceLved. In the
el ect r onPETPAFEs PYoThEI AFR5PIYEsS3PREWRVEF : Yar HBRET RYT ProcRestLteh as an
infrared heatin | R heating) ,process is required for nelting sol der.
Hence, tREDPEEATES W%cgpv\ﬁ%it&ﬁnﬁﬁrgyliﬁ%d grehrat adbegdiveorRR$ €@5Prier 5
board varies, for exanple, in a range of fromroomtenperature to about
200C whi € vWBightkaper aleinigse faflmeprt def IR tEaS Iy sk dd 1 Rsref | ow
process) . In this case, though the adhesive sheet exhibits goodfixing

char at eri bese, (endki nessd sane gposli ¢ & @ agth estiarea dteereirs tlioemede lowagabi | i t y)
at the ordinary 10 tenperature, there is the possibility that the adhesive
sheet i s sdaitlensdr tacdarfdenedadied .t oTHeh priimt nohher hietret barsatfii@edat a hi gh
tenperature (e.g., a high tenperature just after IR heating). Wen, for

exanpl e, tbhehadbasryersheringstsiol ¢ ehadhisle tiht meatlk rFBeairg-rekeaged from
t he adhesive sheet, the 15 pressure-sensitive adhesive conponent nmay renain

on the FBgiGde pinsadhesiyerByed eiftid)the Wighs %&@mﬁtﬁd tiRetadhesi ve
sheet is hardened, there may occur the phenonenon that each FPC drops out

at the theenel bRabgasi NG IRl deRbiakli¥n Ehat Sty ef8rah) & A1at gbokh

fixation of FPCs 20 in the IR reflow process and rel ease of the FPCs after
the 1R clamped by carrier rails, electronic parts are mounted in the
FPCs 4.

A method of fixing a liquid pressure-sensitive adhesive
solution directly applied or sprayed on a carrier board (fixing
board) and fixing FPCs on the carrier board is also used.

15 When each FPC is fixed to the carrier board in the
related-art electronic parts mounting process as shown in Figs.
6A and 6B, however, adhesive tapes for fixing corners of the
FPC are provided in about 2 to 4 places and narrow adhesive
tapes per FPC are further provided in several places. Hence,

20 much labor and time are required for attaching/detaching the
FPC, so that workability is low. In addition, because the
pressure-sensitive adhesive component may remain on the FPC,
it can be hardly said that the process is efficient.

Therefore, a method of sticking an adhesive sheet onto

25 a carrier board and then fixing FPCs onto the adhesive sheet



refl ow process can be perfornmed well, and that the adhesive sheet can be
rel eased fromthe carrier board easily wthout breaking or tearing after

t he adhesi ve sheet has been already used. 25 Because the tenperature of the
heating line in the 4 heati ng process (e. g., IR reflow process) becones
very high, a material not deforned or deteriorated in the heating process
is preferably used as the base in the adhesive sheet. 5 Therefore, an
object of the invention is to provide a flexible printed circuit

boar d- fi xi . ¢ . Litat P ' h
P e R o gl

P om bei MESHEY B et 17 Gt erT TS et Bh 3 hd FOAe Uh Y8 iR dfest ve
sheet is heated when el ectronic parts_are unted i.n each_ flexible printed

circuit bRSREIRENPHIS G OViSIECTIRELAOEP LN Ak Sediiedi-veehett Fhp
mounting electronic parts in each flexible printed circuit board. 15

Anot her obfERerafulhal mheifth dihe §PCe previadeaserekronetheicaemioas r cuit
board-fi xi ng adhesi ve sheet in which: each FPC can be attached/ detached

t o/ f r dm abeard ivewr llesar Boniadamndeel Lara rapgieadf 1fnom when dmperamime part s
are nounted in each FPC, each FPC can be prevented from dropping out from
the 20 pressibosts206f ¢ whe cidhesd tembayatuné just adhesittee SRastatafier a
heati ng process; and the adhesive sheet itself can be released fromthe

carrier bepsceeasTRyraflidwwptobessaki Nngnwhi e dager essugR+hensdidyevadhesi ve
conponent remai ns on each FPC after the release, and to provide a nethod

uf: E?eé hgsm@%&n@bZQSsg&ﬁi £1 Q5 nFRMAYIRE 8liR&H IOt Sc PR Ss) BnBagdbd | exi bl e
P release characteristic (releasability) at the ordinary
10 temperature, there is the possibility that the adhesive sheet
is softened or hardened due to deformation or deterioration
at a high temperature (e.g., a high temperature just after IR
heating). When, for example, the adhesive sheet is softened
so that each FPC is released from the adhesive sheet, the
15 pressure-sensitive adhesive component may remain on the FPC
(i.e., adhesive may remain). When, for example, the adhesive
sheet 1s hardened, there may occur the phenomenon that each
FPC drops out at the time of IR heating.
Incidentally, it is preferable that both fixationof FPCs
20 in the IR reflow process and release of the FPCs after the IR
reflow process can be performed well, and that the adhesive
sheet can be released from the carrier board easily without
breaking or tearing after the adhesive sheet has been already
used.

25 Because the temperature of the heating line in the



circuit board. A further object of the invention is to provide a flexible
printed circuit board-fixing adhesive sheet in which electronic parts can
be nounted in each FPC with high accuracy 5 in addition to the

af orenenti oned characteristic, and a nethod using the adhesive sheet for
mounting electronic parts in each flexible printed circuit board. The

i nventors have nmade an exam nation eagerly to achieve the foregoing
objects. As a result, it has been found that 10 when an adhesi ve sheet

havi ng a essure- itd j j [ ormed on
at |easth%%§?§3??ggée§% ?%éébhggpgﬁ l&ﬁiggggéé%gdgg%ﬁﬂ%%h§%$§bﬁgﬁbased
pressure-sensitive adhesi.ve ¢ osition coptai.nin speci fic acrylic-based
Popol yor SRHCE-Spat f REFLFBEg) T REr P LoREEaE HbERe At th Pre ERy

rel easability of t adhesive sheef are kept excellent even after a heating
process af PH@fFFﬁg?&fuﬁﬁﬁnF?nggﬁl éFFoﬁchﬁﬁr? ReRi¥GCRREPE as wel | as
there is no adhesive conponent remaining on the FPC after release while
bot h adhesi on of the FPC tdMalogdr HiedioaNdiiadNe| easability of the FPC
fromthe carrier 20 board can be retained. Thus, the invention has been
acconpl i shed. Theareiforeacasdr dbngct oo f hehe rivierniohon tiiferte PEoyicel ded a
flexible printed circuit board-fixing adhesive sheet for fixing a flexible
printed dilexibtlebparidted aicanitebobodrfiiknng@5adhdeivéosheentwieiet ronic
parts in a surface of the flexible 6 printed circuit board, including: a
base; andaziprieasekesseasihd ee behesofecdcy €l ekabredovintdd keastiane
surface of the base and containing an acrylic-based copol yner, and an

al um numpbased tel/gsehi Bkearrike BehYHi 6n8agRIcEORRL yaEHrE&s£@AAI Ni Ng
(meth)acrylic al kyl ester having an al kyl group with 4 to 19 carbon atons

asl a rf}ai ReMRAQTREe S§QARSNEAL 1 AP GAHUPRIAKNEe & & 44064 1 0080 IpRERehR caNE
nol ecul ar.

10 from being deformed or deteriorated even in the case where the

A\
a A afe v

adhesive sheet is heated when electronic parts are mounted in
each flexible printed circuit board, and to provide a method
using the adhesive sheet for mounting electronic parts in each
flexible printed circuit board.

15 Another object of the invention is to provide a flexible
printed circuit board-fixing adhesive sheet in which: each FPC
can be attached/detached to/from a carrier board with
excellent workability when electronic parts are mounted in
each FPC; each FPC can be prevented from dropping out from the

20 pressure-sensitive adhesive layer of the adhesive sheet after
a heating process; and the adhesive sheet itself canbe released
from the carrier board easily without breaking while no
pressure-sensitive adhesive component remains on each FPC
after the release, and to provide a method using the adhesive

25 sheet for mounting electronic parts in each flexible printed



Preferably, in the invention, the functional group contained in the
acrylic-based copolyner is derived froma 10 functional group contained in
a functional group-containing copolynerizable nonomer as a copol yneri zabl e
nononer conponent. The ratio of the anpbunt of the functional
group-cont ai ni ng copol yneri zabl e nononer to the total anmount of nononer
conponents may be selected to be in a range of from15 0.1 % by weight to
10 % by weight. Preferably, the base is a heat-resistant filmallowed to be
used continﬁgggg g% g tenperature of not | ower than 100C. The invention

i ncl udes & of “bunti ng electronlc parts inaflexible printed

circuit board, cl t he st 20 fixing a fle |b| ri

circuit board t%r} rlcégﬁﬁ %?3%‘5%@59%3? énY?%{if‘Bﬁlés t?‘? HF881 Fracg?‘gx ‘i\?d fixing
adhesi ve sheet defined, above; and pounting electronlc parts in a surface of
t he fIeX|BFénE?ﬂn?éHCEFFcBP@r%o§+%ﬁn$§@@#ﬁ%I¥ﬁ§§hﬂ9?)%¥jﬂhﬂ4?IDRAMVNGS 25
Fig. 1Ais a schematic top view showing a state in which 7 FPCs are stuck
to a carreéecboaric Baiise con ke nagndsidven seadt FREcHYh g ghoacheraayent i on;
and Fig. 1B is a schematic side view showing this state; Fig. 2 is a

sect i dnal iviseldidhion hg tdre efanphenbfonéd dhaatldsinietilmesdndecwethog to t he
invention; Fig. 3 is a sectional view show ng anot her exanple of the

adhesi ve ghérty tAncadidesgveoshidet: ifovamdumiindiedecdroaia gaapd isheathg the IR
reflow tenperature condition; 10 Fig. 5 is a schematic view show ng the

confi gur akierieleapr ECegaspleuip wyataation of IR reflow retention; and
Figs. 6A and 6B are schenmatic views show ng a typical exanple of the

rel ated-art FPGrhé XnR@ntellRothvelRadl 2rboshimit i & ehheripuanitrieve! | be
descri bed bel ow

the foregoing objects. As a result, it has been found that
10 when an adhesive sheet having a base, and a pressure-sensitive
adhesive layer which is formed on at least one surface of the
base and which is made of an acrylic-based pressure-sensitive
adhesive composition containing a specific acrylic-based
copolymer and a specific crosslinker is used, both adhesion
15 and releasability of the adhesive sheet are kept excellent even
after a heating process at the time of mounting electronic parts
in each FPC as well as there is no adhesive component remaining
on the FPC after release while both adhesion of the FPC to a
carrier board and releasability of the FPC from the carrier
20 board can be retained. Thus, the invention has been
accomplished.
That is, according to the invention, there is provided
a flexible printed circuit board-fixing adhesive sheet for
fixing a flexible printed circuit board to a carrier board in

25 order to mount electronic parts in a surface of the flexible



by referring to the drawings in accordance with necessity. Figs . 1A and 1B
are schematic views showi ng an exanple of the nmethod for nounting

el ectronic parts in each FPC according to the invention. Specifically, Fig.
1A is a schematic top view 20 showi ng an exanple of the state in which FPCs
are stuck to a carrier board, and Fig. 1B is a schematic side view show ng
this exanple. In Figs. 1A and 1B, the reference nuneral 4 designates FPCs;
5, a doubl e-si ded adhesi ve sheet having a base; 51, pressure-sensitive
adhesi ve Ia%%rs of. thet§§ do%ble-sgdﬁd adhesbve sheet, 5; 6é a carrier board
(fixing Lt ggr&frff} e bolrat ?angag Fﬁg’pﬁﬂg;a7EF EﬁEﬁSsitioning
guide pins; 7l1a, holes for inserting the nother board-fixing guide pins 71;
72a, hol é@nfsértlivﬁs%?}t‘l\eﬁbv?Hea)lﬁfc-f%g?fli%iaﬁg PP BEONG AYTFaCe A the a
carrier fixing table. 5 1In Figs . 1A and 1B, the doubl e-si ded adhesive
sheet 5 Pass @dd GRING3iRd NEhele 26K YL hE-RaarFy CRRBLEMOE , oakdsaRf ace of the
carrier board 6, and the FPCs 4 are stuck to a pressure-sensitive adhesive
| ayer 51 adfumtimpeindbalsiest sirdss ladkesi véhehaestrybiatbpsedetepalmedrporti ons.
More specifically, the double-sided 10 adhesive sheet 5 is stuck onto one
surf abe afonthdndanr i(eethiarcdydichebigh enteprbssing- sensikylegadhpsi ve

| ayer 51 of the doubl e-sided adhesive sheet 5, and the FPCs are stuck and
fixed towiité @t her 1@r esshos- aeosist kxeaanheai monbager cohpohehbeadaubl e- si ded
adhesi ve sheet 5 at predeterm ned portions by use 15 of the FPC-positioning

gui de pi%%nl%i%a@gt%ejﬁabgaoﬁaa-g¥BaE,ihh@ngam5heeupgatd 6 with the stuck
FPCs 9 stuck thereon is fixed onto the carrier fixing table 8 by use of the

mot her _boar d- f ip¥ieg r@uh§e Rhnenéliapdnthenhotgs %&ﬁctiaﬁéﬂegfégéy, t he
hol es 71a for inserting the nother board-fixing guide pins 20 and the

hol es 723 f.Qf;ifages i i gtF?g&ﬁ%??%?%%hQ@é@%%?@%gfégi&ér%@e&afrg formed by

means of punching or t ( ed adhesive sheet 5 is
FL ok ort s Y GepgBOREA B, ESE AR Ahve et hehaeatien, (e
copolymerizable monomer as a copolymerizable monomer
component. The ratio of the amount of the functional
group-containing copolymerizable monomer to the total amount
of monomer components may be selected to be in a range of from
15 0.1 % by weight to 10 % by weight. Preferably, the base is
a heat-resistant film allowed to be used continuously at a
temperature of not lower than 100°C.
The invention includes a method of mounting electronic
parts in a flexible printed circuit board, including the steps
20 of: fixing a flexible printed circuit board to a carrier board
by a flexible printed circuit board-fixing adhesive sheet
defined above; and mounting electronic parts in a surface of
the flexible printed circuit board.
BRIEF DESCRIPTION OF THE DRAWINGS

25 Fig. 1A is a schematic top view showing a state in which



9 (e. g., doubl e-sided adhesive sheet 5 in Figs. 1A and 1B) , which has a
base, and a pressure-sensitive adhesive |ayer provided on at |east one
surface of the base, is used so that the FPCs put on predeterm ned portions
of the pressure-sensitive 5 adhesive |ayer surface of the adhesive sheet
provi ded on the carrier board are stuck and fixed to the carrier board.

Mor eover, when each FPC equi pped with electronic parts is to be renoved
after the electronic parts are mounted in the FPC, the FPC equi pped with

t he el ect i C_par be si nnl 10 framthe carrier board having
the pres S—fépr?sF%?Sgag%haegﬁfggl%yégggée% s %aeg W?‘ﬁ%ﬂfe tsﬁlgeﬁ:ecessi ty
of separatiqg:,he adhesi ve sheet.. Accordingly the FPCs can be tkﬁed to the
carrier Bt %ﬁﬁhﬂ r d PVEMELRE  caPAT EF Ibokf o i d P nside

wor kabi lity. The workability can be inproved greatly, so that 15 the
product i ShL@bsth@EmDbehisdftéde/I n addi ti on, when the whol e | ower surface
of each FPCis fixed to the carrier board through the pressure-sensitive
adhesi ve | ayer Figacl? RRCacgm®clhé ohiadninievi gbdwingt ks exempée bbatlle For this
reason, in this case, there is little or no 20 gap fornmed between each FPC
and (bhe guitessiure-seredi taooe ratdimgsitwe Hhayenvasattibe;surface of) the carrier
board. Hence, there is no positional displacenent generated in each FPC

when el ectroni Fipar 3s iar @ sexedohalt heekPshoviang eaneitast redanp IRAIES can be
mounted in each FPC with high positional accuracy. 25 (Carrier Board) 10

Al t hough @ doantdive drerauahdoramsune that iagentsyah as an al um num
board, a gl ass board or an epoxy-based resin board can be used as the

carrier board &idhe malerighpandnshapg ehet PR BEILAT tBRBEFaBupEe not
limted at all but can be Sel ected
condition;
10 Fig. 5 is a schematic view showing the configuration of
an FPC sample in evaluation of IR reflow retention; and
Figs. 6A and 6B are schematic views showing a typical
example of the related-art FPC-fixing method.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
15 An embodiment of the invention will be described below
by referring to the drawings in accordance with necessity.
Figs. 1A and 1B are schematic views showing an example of the
method for mounting electronic parts in each FPC according to
the invention. Specifically, Fig. 1A is a schematic top view
20 showing an example of the state in which FPCs are stuck to a
carrier board, and Fig. 1B is a schematic side view showing
this example. In Figs. 1A and 1B, the reference numeral 4
designates FPCs; 5, a double-sided adhesive sheet having a

base; 51, pressure-sensitive adhesive layers of the

25 double-sided adhesive sheet 5; 6, a carrier board (fixing



5 suitably in accordance with an apparatus (especially, automatic nounting
apparatus) for nounting electronic parts in each FPC. (Adhesive Sheet) A

si ngl e- si ded adhesive sheet shown in Fig. 2 or a 10 doubl e-si ded adhesi ve
sheet shown in Fig. 3 can be used as the adhesive sheet (flexible printed
circuit board-fixing adhesive sheet) which is used for fixing such flexible
printed circuit boards onto the carrier board in order to nount electronic
parts in a surface of each flexible printed circuit 15 board. Fig. 2 is a

schematic_sectio Vi artial show ng .an exanpl e of e flexible
printed g?‘?%ﬂﬁs)t’ Bf)gr d‘lﬁ,}l}ﬁoﬁéjoﬁ %V&%@gﬁ%gcgépéi’ngzt’o F{Pﬁé‘ i nvention.

Fig, 3 i1s a schematic sectiqnal view partially show ng anot her exanpl e of

t he fIexiQﬁ%QEﬂQQ&QﬁiQH¥4ﬁMHPnﬁda%&§fiBpiﬁsag%%s%%%@gWﬁEﬁ Bhte fetdidi ng to
the invention. In Fig. 2, the flexible printed circuit board-fixing

adhesi ve 2ered- Al uigia SHrd s ir idnr 8@les d9r Epeefitingg thehesi ve
sheet” or sinply "adhesive sheet") has a pressure-sensitive adhesive |ayer
2, and a PRGeSitioning 28ideapphe Ehownd & B gar2ierhtifbgyfiadley adhesive
sheet 1 has 11 a structure in which the pressure-sensitive adhesive |ayer
2 i s Bam hatfedisonlArend UBf atkee (doiulgles siuietdagsdéde of ve hehdxts® Bs dtrudk g. 3,
the FPC-fixing adhesi ve sheet 11 has pressure sensitive adhesive |ayers 21,

and a basgntdd thernwlidie exaifd acarsawmblidioFiohe Surthee FRCthexddwy iagthesi ve
sheet 11 has a structure in which the pressure-sensitive adhesive |ayers 21

are | am nai£eh of), RPSiHe I aces Ofsthg Base BresAnrdesehiskedvabove, an
adhesi ve sheet forned to have a pressure-sensitive adhesive |ayer |am nated

on one oryaacdk A 10, QPRASIdE 13 IRGRI ol i@cRa88ne3R vRE shged 8sathe
FPC-fi xi ng adhesi ve 'sheet (1, 11) according to the invention.
predetermined portions. More specifically, the double-sided
10 adhesive sheet 5 is stuck onto one surface of the carrier board
6 through one pressure-sensitive adhesive layer 51 of the
double-sided adhesive sheet 5, and the FPCs are stuck and fixed
to the other pressure-sensitive adhesive layer 51 of the
double-sided adhesive sheet 5 at predetermined portions by use
15 of the FPC-positioning gquide pins 72 and the holes 72a. Then,
the carriexr board 6 with the stuck FPCs 4 stuck thereon is fixed
onto the carrier fixing table 8 by use of the mother
board-fixing guide pins 71 and the holes 7la. Incidentally,
the holes 71a for inserting the mother board-fixing guide pins
20 71 and the holes 72a for inserting the FPC-positioning guide
pins 72 can be formed by means of punching or the like after
the double-sided adhesive sheet 5 is stuck onto the carrier
board 6.

As described above, in the invention, the FPCs can be

25 fixed to the carrier board easily because an adhesive sheet



In the FPC-fixing adhesive sheet (1, 11), each pressure-sensitive adhesive
| ayer (2, 21) contains an acrylic-based polyner, and an al um num based
crosslinker. 15 The acrylic-based copol yner contains (neth)acrylic alkyl
ester having an al kyl group with 4 to 14 carbon atons [i.e., (neth)acrylic
C4_14-al kyl ester] as a nmain nonomer conponent and contains a functional
group in one nolecule . Because the acrylic-based copol yner contains a
functional group in one 20 nol ecule, the acrylic-based copol yner can be

crosslinked by the al um num based. crosslinker by use_of functi onal
o oup 0 (e wpFORBIR PhESH B 0% BRGP I 20 At 02 and) o) ( e ™
Accordingly, the pressure-sensitive adhesive |ayer (2, 21) of the

FPC-f i xi MfSRdh83sfe 3h@et NIESSLTE SR sHd LvgdadReseXRi brYeDprowidacent heat
resi stance, so that the pressure-sensitive 12 adhesive layer (2, 21) is

restrai nedh &t peavéntee Funiacaof ffeopader ers orsed 59 thatcdw ddtse with
the tenperature of the pressure-sensitive adhesive |ayer (2, 21) when the
FPC- f i xi mptadite inasledteaatinedl polrt ioniss ofsétiei praspuedesensindédet enper at ure
5 range (e. g., a tenperature range of fromOC to 300C, both inclusive).
Accor 8i ngldhesiven liayetrheuedaeewberihd heife2@vid xhagtaghesi ded sdreathe( 1, 11)
is heated (e.g., IR heated) in a heating process (e.g., an IR refl ow

process) ,cdhe d¥f esiE aseNFthicle ahesixed kayehe( 2ar2ikri Boaelt her sof t ened
10 nor hardened. Hence, excellent tackiness and releasability can be

retai ned pfrddiRe10r dihRar ¥atBNPEE A 4l HrpeePeGithi eakkY roB26hy FPEs daeg ghot drop

out fromthe carrier board even after the heating process. Mreover, there

is no pr tfreﬁbizgasmaf.@@%&ie\e%r%%gggaggﬁse oatrét ﬁgua&%asyﬁeeﬁee&?ﬂc&i ve

adhesi ve layer 15 renaining on eac _ , re is no remining
adnes! v B USSR LB 5 L 3900, REES e v
10 from the carrier board having the pressure-sensitive adhesive
layer as its surface without the necessity of separating the
adhesive sheet. Accordingly, the FPCs can be fixed to the
carrier board and removed from the carrier boardwith excellent
workability. The workability can be improved greatly, so that
15 the production cost can be reduced.
In addition, when the whole lower surface of each FPC
is fixed to the carrier board through the pressure-sensitive
adhesive layer, each FPC can be firmly fixed to the carrier
board. For this reason, in this case, there is little or no
20 gap formed between each FPC and (the pressure-sensitive
adhesive layer as the surface of) the carrier board. Hence,
there is no positional displacement generated in each FPC when
electronicparts are fixed to the FPC. Hence, electronic parts

can be mounted in each FPC with high positional accuracy.

25 (Carrier Board)

10



constituting the pressure-sensitive adhesive layer (2, 21) is 20 an
acrylic-based pressure-sensitive adhesive conposition containing an
acrylic-based copolynmer as a base pol yner, and an al um num based
crosslinker as a crosslinking agent. The acrylic-based copol yner contains
(meth)acrylic C4_14-al kyl ester as a main nononmer conponent and contains a
functional 25 group in one nolecule. Additives or the |like nmay be m xed
with 13 the pressure-sensitive adhesi ve agent as occasi on denands. One

ki nd of pressure-sensitive adhesjve, agent be used_singly or t or nore
ki nds of press§$§i§@ﬁ 'Fi@%aﬁﬁh%%qV%E%ﬁ%ﬁwg%ﬁa9nﬁﬁr%s%kP§3F i ion. 5
(Acrylic-based copol ymer) For exanple, the acrylic-based copol ymer can be
pr epar ed 35y ah& LGLNSRi REaker haddtass)berrd or)an eppxynafad CeEinis a

met hod of copolynmerizing (nmeth)acrylic C9_14-al kyl ester as a nain nononer
conponentbQﬁinmCan@ﬂobﬁsfg@ﬂ Ehblae rurtgnerard it atbhe mp ter ia lf andtshepal  gr oup
(i.e., a functional group-containing copolynerizable nononer) as a nononer

conponentofcopeloareriezdid @rd ¢ 4he notel inbosd/ bt alObh8-cirklyé sedteerted . €., as
a copol yneri zabl e nononmer conponent) and wi th anot her copol yneri zabl e

nonongr RAAWaAY d% eeeatidancdemdrds anThgpibakekhqdspdrikglg, met hod of
maki ng use of know chem cal reaction to give a functional group to an

acryl i c- hageshaaly MRun¢enakPhadat 18] hiG£ midiitt £ Iraldodn 85teh-+as a nain
nononer comnponent and contai hi ng anot her copol yneri zabl e nononer as a

copol yner;i.zahl g, mgromer conponent as occasi on demands. In 20 the invention,
the acrylic-based copol yner can be preferably prepared by the nethod (1).
For exanpl e,athesigli &,088+{ he anmount of (meth)acrylic C9_19-al kyl ester
used as a i n nononer conponent of the acrylic-based copolyner to the

total amount of, al.l nQner, .2 nen an, be selected to be not |ower
than 50 % by w@i&ﬁpgﬁ% %qged gd%%ggge sﬁéeg shown™In Elg. E or “a

10 double-sided adhesive sheet shown in Fig. 3 can be used as the
adhesive sheet (flexible printed circuit board-fixing
adhesive sheet) which is used for fixing such flexible printed
circuit boards onto the carrier board in order to mount
electronic parts in a surface of each flexible printed circuit

15 Dboard. Fig. 2 is a schematic sectional view partially showing
an example of the flexible printed circuit board-fixing
adhesive sheet according to the invention. Fig. 3 is a
schematic sectional view partially showing another example of
the flexible printed circuit board-fixing adhesive sheet

20 according to the invention.

In Fig. 2, the flexible printed circuit board-fixing
adhesive sheet 1 (hereinafter also referred to as “FPC-fixing
adhesive sheet” or simply “adhesive sheet”) has a
pressure-sensitive adhesive layer 2, and a base 3. In the

25 example shown in Fig. 2, the FPC-fixing adhesive sheet 1 has

11



14 (in a range of from50 % by weight to 100 o by weight). The ratio of

the anobunt of (nmeth) acrylic C9_19-alkyl ester to the total anmount of all

nononer conponents is preferably selected to be not | ower than 80 % by

wei ght, nore preferably not Iower 5 than 90 % by weight. Particularly, the
optimumratio is not |ower than 97 % by wei ght. Exanples of the functional
group in the acrylic-based copol yner include a carboxyl group, a nitrogen

atom contai ni ng group ( such as an am de group, an am no group, a cyano

group, 10 or__an.imde grou a _hydroxyl groyp, an 0X rou mer capt o
o oup. art S e ar KRR S Pe S e vBr e AR EALV B o HHEHE vt ew o
reactivity to the al um num based crosslinker that a polar group such as a
car boxyl gt AP ethide OFfodp T fareanthbIgrodprfaceh & die didsim 3-
(particularly a carboxyl group) 15 is used as the functional group. One
functi onaln dricip Iaythre B ed isiing pdresd vl whaleitt y lohapureessdak-gr oups may
be used in conbination. Specifically, the region of the alkyl group in

(et h) acyerdict iGe Bahaldipie éstyersi 81lnoéngaa thamd 3dl.y InniHedxdnd@ t he

al kyl group has 4 to 14 carbon atons. Exanples of the al kyl group include a
but yl 5gr ahmpwranin st yd, grheuEPCGHE iscilig Wdhgsdwe, shektbutyhagraup, a pentyl
group, an isopentyl group, a neopentyl group, a hexyl group, a heptyl

group, anstgeictus AwPwhabhi G190 nHs A en® idiRhYHRBYY e O OWr s 21n0Nny|
group, an 25 isononyl group, a decyl group, an isodecyl group, an undecyl

15 group.. & Hedesdq EPWddaWe s s oF thedgakk §foupysand a
tetradecyl group (nyristyl group). Specifically, exanples of the (neth)

acryli ¢ Rolf-AldylaeSter dh el e ket TBLALACEY! AbGe bsobuty!
(meth)acrylate, s-butyl
pressure-sensitive adhesive layer laminated on one or each of
10 opposite surfaces of a base can be used as the FPC-fixing
adhesive sheet (1, 11) according to the invention.

In the FPC-fixing adhesive sheet (1, 11), each
pressure-sensitive adhesive layer (2, 21) contains an
acrylic-based polymer, and an aluminum-based crosslinker.

15 The acrylic-based copolymer contains (meth)acrylic alkyl
ester having an alkyl group with 4 to 14 carbon atoms [i.e.,
(meth)acrylic C,.,,~alkyl ester] as a main monomer component
and contains a functional group in one molecule. Because the
acrylic-based copolymer contains a functional group in one

20 molecule, the acrylic-based copolymer can be crosslinked by
the aluminum-based crosslinker by use of the functional group
to thereby form the pressure-sensitive adhesive layer (2, 21).
Accordingly, the pressure-sensitive adhesive layer (2, 21) of

the FPC-fixing adhesive sheet (1, 11) can be made to exhibit

25 excellent heat resistance, so that the pressure-sensitive

12



5 (nmeth)acrylate, t-butyl (meth)acrylate, pentyl (neth)acrylate, neopentyl
(meth)acrylate, hexyl (nmeth) acrylate heptyl (neth) acrylate, octyl (neth)
acrylate, isooctyl (meth)acrylate, 2-ethylhexyl (neth)acrylate, decyl
(meth)acrylate, isodecyl (meth)acrylate, lauryl 10 (neth)acrylate, and
nyristyl (meth)acrylate. Preferred exanples of the (nmeth) acrylic
C9_19-al kyl ester include butyl (meth)acrylate, isooctyl (neth)acrylate,
2- et hyl hexyl (nmeth)acrylate, and isononyl (nmeth)acrylate. One kind of

(meth)acrylic.C9 19-al ky. er_may, be.used sinal rt or__15 .nore kinds
o (et hPRRETE oV 85- g T ot EPerag a0 Rb R T ed el hERT o Sl o5 o
the functional noup-containin% copolynetizabke nmononer i ncl ude a car boxyl
group-coﬁﬁaﬂﬁtﬁ%1€6ﬁgﬂﬁﬂeﬂpzéﬁ QTABRGREeMITE ArEr 5§BRCLAEHT BoRtaFREng 20
copol yneri zabl e mononer, a hydroxyl group-containing copolynerizable
nmonomer , PAeSEHERy Sgnedi-lEent @ es hYe dep@iLy rdr i £hbWaeporerrd P C—~f indindapt o

gr oup- cont ai ni ng copol yneri zabl e nononer, and an i socyanate

gr oup- comtddiesiivg sbpetybheriliable warrbrey a2 Mbede tperided dldmpe revtamsl es of
the 25 functional group-containing copolynerizable nononer include: 16 a
car bokyl rgmowp-(eocnt ai Ai hgmpepatyner raadé eo frofworer0 Yudto &9 e,y lbiothaci d,

nmet hacrylic acid, itaconic acid, nmalefic acid anhydride, crotonic acid,

mal ef i ¢ deicdusdr@)f.unBetsracthglya @vér ogentiaé orasonited e ncheoprtymeri zabl e
nononer, e.g., an 5 am de group-containing copol ynerizabl e nonomer such as

(et h) acrehamigdadnbsyivByspyée!l jdona,) ardnbabed @thy) (rettvacy) am de, an
am no group-containi ng copol yneri zabl e nononer such as

(et h)acraylh%!tmrgpg%ic@%sané.@m',naﬁt ! remma%xbg%?, gneyano
group-cont ai ni ng 10 copol ynerizabl e nononer such as (neth)acrylonitrile, or
an i”idep&%%%%l%gg%ﬁE@quecgﬁﬁg§q%%ifgygre(§PQﬂmeﬁs§H§ffﬁgE softened
10 nor hardened. Hence, excellent tackiness and releasability
can be retained at the ordinary temperature. Specifically,
each FPC does not drop out from the carrier board even after
the heatingprocess. Moreover, there isno pressure-sensitive
adhesive component of the pressure-sensitive adhesive layer
15 remaining on each FPC (i.e., there is no remaining adhesive)
even in the case where the FPC is released.
(Pressure-Sensitive Adhesive Layer)
The tackifier (pressure-sensitive adhesive agent)
constituting the pressure-sensitive adhesive layer (2, 21) is
20 an acrylic-based pressure-sensitive adhesive composition
containing an acrylic-based copolymer as a base polymer, and
an aluminum-based crosslinker as a crosslinking agent. The
acrylic-based copolymer contains (meth)acrylic C,,,—alkyl

ester as a main monomer component and contains a functional

25 group in one molecule. Additives or the like may be mixed with

13



cycl ohexyl mal ei m de and i sopropyl mal ei m de; a hydroxyl group-containing
copol yneri zabl e nononer such as hydroxynet hyl (neth)acryl ate,

2- hydroxyet hyl (neth)acrylate, 15 3-hydroxypropyl (neth)acrylate, and

gl yceryl dinmethacryl ate; an epoxy group-containing copol ynerizabl e nononer
such as glycidyl (meth)acrylate; and an isocyanate group-contai ning

copol yneri zabl e nononer such as 2-net hacryl oyl oxyet hyl isocyanate. Further,
a nmercapto group which is a termnal 20 group in a chain transfer agent can
be intro ﬁggd as the functional oup. O these_functional roug-containing
copol yrmeriFai’E SGTEre S 14 10 g Sgi;?)?ﬁl&eoﬁﬁ—e@ nt&i RFHSS&%OF%@P 2abl e
nononmer can he used preferably in terns OL reactivity to the al um num based
crossl i nk&® adQ&fe PECSSHIFTSFOSE LeNar P8P YR| RICRE pBRY aPEYUSEerylic acid
or 17 nethacrylic acid is the nost suitable. Wen the functional

gr oup- coftidIHih L dHS PrerPxgbikd nisnefePrPs§SUsedsenpét i uei adbesi¥e anount

of the functional group-containing copolynerizable nononer to the total
amount 5 agferdsl mahdeeusednponeptdivatibe.sel ected to be in a range of from
0.1 % by weight to 10 % by weight, preferably in a range of fromO0.1 % by
wei ghd to 3AWrbyiwmebghed Aopdhegmecppol yneri zabl e nononer than the
(meth)acrylic C4_14-al kyl ester and the functional group-containing 10

copol yrer i zabl eorososms 1 ¢rayhbead I erb L abpetyasr @a@%@p&@F@Q@ﬁonent as
occasi on demands. Exanpl es of the copol yneri zabl e nononer 1 ncl ude:

(met h) aciyy) teedtdMosifhe€RBEAI N Bet o) al Kitle HEEHHaNAYI 1Y 2l me@ndacar bon
atons, such as nethyl (neth)acrylate, ethyl (nmeth)acrylate, n-propyl 15

(et h) acry a:to%o1%%xii%qmgoR)ﬁb_tﬁr)r%tcmg&ytgt“e;almt RkaekyhisC zakkyl, ester

cont ai ning an al Kyl group having 15°to 20 carbon atons, such as stearyl

ggg}] h;gc rg%é{??:té:ﬁe’ér; V:ig%bn%ﬁfteﬁtﬁ UL Ne &S0 MW 1 ARSLAfon cilet’ §BG1R3REH gmONomer

10 a functional group (i.e., a functional group-containing
copolymerizable monomer) as a monomer component
copolymerizable to the (meth)acrylic C,,;,~alkyl ester (i.e.,
as a copolymerizable monomer component) and with another
copolymerizable monomer provided as occasion demands. The

15 method (2) is a method of making use of know chemical reaction
to give a functional group to an acrylic-based polymer
containing (meth)acrylic C,,;,—alkyl ester as a main monomer
component and containing another copolymerizable monomer as
a copolymerizable monomer component as occasion demands. In

20 the invention, the acrylic-based copolymer can be preferably
prepared by the method (1).

For example, the ratio of the amount of (meth)acrylic

Cs.y—alkyl ester used as a main monomer component of the

acrylic-based copolymer to the total amount of all monomer

25 components can be selected to be not lower than 50 § by weight

14



a-ol efi n-based nononer such as ethyl ene and propyl ene. 20 For preparing the
acrylic-based copol yner, a m xture of the nononer conponents can be

subj ected to an ordinary polarization nethod such as an emul si on

pol yneri zation nmethod or a solution polymnerization nethod. Further, a
general polynerization nmethod such as a batch pol ynerization nmethod, 25 a
continuous drip polynerization nethod or a split 18 pol yneri zati on nmet hod
may be used. A polynerization initiator, a chain transfer agent, etc.,

whi ch are, known ly_or iCl . e d.for the poly i zation. A
commonl y Hﬁlﬁuﬁﬁﬁgggggn%E$Peﬁﬂ?iﬂ¥§¥ﬁ32§%é29 xgg %eb¥§%%19§#)tﬂg%8nulsion 5
pol yneri zation. Incidentally, the tenperature for the polynerization is,
for exanfa19 r‘?gatﬁﬁn@’@OB‘Ptf?B %@){%@%@c Cagruird Hd B%i%t)e/ﬁf C§°o§i‘lei nker) A
commonly or publicly known al um num based crosslinker can be used as the

al unmi numisdsddaBPBBE|QhiRdd. MERARPT ZOTGTONER tish &5 49 X AR based e6it6ss| i nker

i ncl ude an al um num chel ate crosslinker, and al um num al cohol ate

cr ossl i nker bedmet Kiowgrothahudf fubybeskshttr oogiei pkefenahlpenasdowsitngl y or
two or nore kinds of alum num based crosslinkers may be used in

conbi hat itdran B9 EBoby exaingtite, &ardligmilaciyehthat e tiomwouret iconist nbat ed by

al um num or an al um num cont ai ni ng conpound [such as al um num (nono or di)

al cohol atlejweandhancieal &t bpgwagent .capabl e of acting on al um num (atonm) to
forma chelate ring can be used as the alum num chel ate crosslinker.

Exanpl es of thexd@pekel ki tHe ag@REti Mgl Vdfrsud 1irditdar Ry icamaqewad [e. g.,
[err] diketones such as acetyl acetone, 2, 4-hexanedi one, 2,4 heptanedi one,

3, 5- hept 19 Znd108d anadiniie, 1 ﬁréuﬁ?taaﬂfﬁlf&?‘&u atot-ReRRRedi age,

3, 5-nonanedi one, and 5 net hyl -2, "4- hexanedi one; [3-ketoesters (acétoacetic

acggf(%gg%oé5 (@ﬁEﬁras ekt a)niagcgréﬁp f"%rb%lmi%%elggéﬁﬁt, al ecyaeﬁénélroup,
10 or an imide group), a hydroxyl group, an epoxy group, a mercapto
group, and an isocyanate group. It is preferable from the
point of view of reactivity to the aluminum-based crosslinker
that a polar group such as a carboxyl group, an amide group,
an amino group, or a cyano group (particularly a carboxyl group)
15 is used as the functional group. One functional group may be
used singly or a plurality of functional groups may be used
in combination.
Specifically, the region of the alkyl group in
(meth)acrylic C,,,~alkyl ester is not particularly limited if
20 the alkyl group has 4 to 14 carbon atoms. Examples of the alkyl
group include a butyl group, an isobutyl group, an s-butyl group,
a t-butyl group, a pentyl group, an isopentyl group, a neopentyl
group, & hexyl group, a heptyl group, an octyl group, an
isooctyl group, a 2-ethylhexyl group, a nonyl group, an

25 isocnonyl group, a decyl group, an isodecyl group, an undecyl

15



19 propyl acetoacetate, isopropyl acetoacetate, butyl acetoacetate,

i sobutyl acetoacetate, s-butyl acetoacetate, t-butyl acetoacetate,

2- et hyl hexyl acetoacetate, and dodecyl acetoacetate; [err]-diesters such
di et hyl malonate], and a 5 carbonyl conpound having a hydroxyl group or an
amno group in the [3 position (e. g., diacetone alcohol, diacetone am ne,
sal i cyl al dehyde, net hyl salicylate, or N-nmethylsalicylamde). A chelating
agent may be used singly or a plurality of chelating agents nmay be used in

conbi nation. 10 More specifically, ex | es of the,al um num chel at

Cr 05| nkEro VIR deC R P raRPt H APEE | SRR agel T BERY oS5 G
tris(acetyl acetonate), and alum numtris(propionylacetonate); alum num
tri s(acetddEdthiadeg Wy BregPe (Y hITQUMi-nufPEFL SL et Y actaid st e)
al umi num 15 tris(t-butyl acet oacetate), etc.; alum num|[(nono or

bi s) (acetdf aces ofegtd))]a¢ybliisc dhi-s Yheesteretnel udakyl-tmstivk )] such as
al um num nono(acetyl acet onate) bis(ethyl acetoacetate), alum num

nono( acet yrheatdet anag B td) siscmbutly | @cath)acetydiade, @-initydm
nono(acetyl acet onate) 20 bi s(2-ethyl hexyl acet oacetate), and al um num

mono( acet et Lamaglegt & sf-dadedy | @eathoacatdlad)e, [pefya or

bi s) (acyl acetonate)] alum num [(di or nono)al cohol ate] such as

(acetyl acghonat £r @l d4é NuBSHdagar qmé@i)%,cr@métféi(%@&%yl acet onat e)

al um num nonoi sopropyl ate; and [(nono or 25 bis)(acetoacetic al kyl ester)]

G Sopr opyI ATy G T BeR A T L e Gy e R 2. M
Alu”inun]f§$5%f§&“¥n@ﬁ§ﬂ%%§y§f§%e?lQHE@HQEBEk9&h¥$@{ﬁ)acrylate, decyl
(meth) acrylate, isodecyl (meth)acrylate, lauryl
10 (meth)acrylate, and myristyl (meth)acrylate. Preferred
examples of the (meth)acrylic C,,,~alkyl ester include butyl
(meth)acrylate, isococtyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, and isononyl (meth)acrylate. One kind of
(meth)acrylic C,;,—alkyl ester may be used singly or two or
15 more kinds of (meth)acrylic C,;,~alkyl ester may be used in
combination.

Examples of the functional group-containing
copolymerizable monomer include a carboxyl group-containing
copolymerizable monomer, a nitrogen atom-containing

20 copolymerizable monomer, a hydroxyl group-containing
copolymerizable monomer, an epoxy group-containing
copolymerizable monomer, a mercapto group-containing
copolymerizable monomer, and an isocyanate group-containing

copolymerizable monomer. More specifically, examples of the

25 functional group-containing copolymerizable monomer include:

16



5 alumnumtriisopropylate, alumnumtri-s-butylate, alum num
tri-2-ethyl hexyl ate, and nono-s-but oxyal um num di i sopropyl ate can be used
as the al um num al cohol ate crosslinker. An alum num chel ate crosslinker is
preferably used as 10 the al um num based crosslinker. Especially, alum num
tris(acetylacetonate) or alum numtris(ethyl acetoacetate) is preferably
used as the al um num based crosslinker. In the invention, polyfunctional
(meth) acrylate nay be added in order to i nprove the retaining

characterjsti ra- .t hye | es of the
poIyfunct%d%%fbf%%%E?ﬁ%gyﬁgﬁéﬁﬁﬁgfgﬁggkbﬁﬁgfggpgﬁé%oggﬁgﬂgFi tH%%crylate,
pentaerythritol tetra(meth)acrylate, efhylene glycol, di th)acryl ate, and
1, 6- hexan%ﬂ’r‘%fl‘ai%%‘?h)%%%%ﬁ%llcz@q%i detrﬂ%qf}%;g e &ﬁﬁl&@&%ﬁy hi gh
heat resistance is required of the pressure-sensitijve adhesive agent, a

pol ymer cRRPRHPELBS | FFARRAT At MadaiaaGidt ans) SurergicefSishl ¢ used as
the pressure-sensitive adhesjve agent. Various kinds of known additives
such as aniBERIER er ORGSR I ICORP DA eIufaadie mogpomel, et . J9a »c @hor ant
(e.g., pignment and dye), an age 21 resistor, and an anti-oxi dant may be
added 5Sas ampt denafogenpomenitsing adp jymessinad lseaginanes sdicbsiase agent .
Exanpl es of the tackifier resin include: a petrol eumbased resin such as an
al i phati c(mpeth pheoyl aebde), Nfwiarndmatiod imored,r dlreu,Nesi n, and an alicyclic
petroleumresin (alicyclic saturated hydrocarbon resin) obtained by

hydr ogenadimetiofl afe € oat v Cardiedd 0l U@t RjrAg-@oint=lased resin (such as
rosin and hydrogenated rosin ester); a terpenic-based resin (such as a

terpene reshoLyRdr BB nondRdic s @h R RRBELY 88LD1031A0rPHEL PpgeNA £d
terpene resin, and a terpene phenol resin); a styrene-based resin; and a
counar onezf NASHEL§ ES{feth) acrylate, a cyano group-containing
10 copolymerizable monomer such as (meth)acrylonitrile, or an
imide group-containing copolymerizable monomer such as
cyclohexylmaleimide and isopropylmaleimide; a hydroxyl
group-containing copolymerizable monomer such as
hydroxymethyl (meth)acrylate, 2-hydroxyethyl (meth)acrylate,
15 3-hydroxypropyl (meth)acrylate, and glyceryl dimethacrylate;
an epoxy group-~containing copolymerizable monomer such as
glycidyl (meth)acrylate; and an isocyanate group-containing
copolymerizable monomer such as 2-methacryloyloxyethyl
isocyanate. Further, a mercapto group which is a terminal
20 group in a chain transfer agent can be introduced as the
functional group. Of these functional group-containing
copolymerizable monomers, a carboxyl group-containing
copolymerizable monomer can be used preferably in terms of

reactivity to the aluminum-based crosslinker and general-

25 purpose characteristic. Especially, acrylic acid or

17



The thickness of the pressure-sensitive adhesive layer (2, 21) is not
particularly limted. For exanple, the thickness can be selected to be in a
range of from about 10 15 umto about 200 um preferably in a range of from
about 20 umto about 100 um (Base) The material of the base (3, 31) in the
adhesive sheet (1, 11) is not particularly limted. A plastic filmof 20

pol yester such as pol yethyl ene terephthal ate, polybutyl ene terephthal ate or
pol yet hyl ene napht hal ate or of plastics such aspol yphenyl enesul fi de,

pol yet her - f .. pal vet her -i.m de,_.pal yet her - et her - ket one, polyi m de or
pol yam de@e%r%{aaé;rr@alntpbae&p&r gTserHa}ﬁIog: 3‘%&5%5‘%38@5 ‘base (3, 31) . One kind of
base materi al iglnay be use .singly or two gr.nnre kindi of base materials
my 22 be uséd§™h té’t?ntﬁ'“ﬁ&t 6R3L| HrRUpr 68L& RSP INGARPT ML &8P 6N ¢
parts, the FPCs are generally exposed to a very high tenperature for a
short ti MOHItUSE sbiafhr theedatie € e @égoundr odx ahpl ungidiprpas 5
heating conditions are used in infrared heating (IR heating) but a typical
exanpl e igrave dwgstd ing ngordpeil yher haebde peakonenper &hareobdl avmunt260C i s
retained as a maxi numtenperature and the retention tinme of the peak

t enpebat wrfe ailld mbouome20coaguometsts Acgobdi aglyctefl tdéseipl astargd idfits, a
filmbhaving 10 heat resistance is preferably used as the base (3, 31). For
exanpl e, fizven toenperiay urei git wai ¢h ¢ hey hedifightesipsedetrabillym san heqesed
continuously rmay be preferably not |ower than 100C (e.g., in a range of

from 100G k@@ .1 oy peafgdtakby 3ngt phower ghtan 120C (e. g., in a range
of from 120C to 300C), 15 further preferably not |ower than 150C (e.g., in

a range of fromplR@Et eogé_@@lerJbsop@%eor(o%meﬁ%haﬁat{h@e(n][&gi&&qu% surface

treatment in order to obtain anchoring characteristic o

R AV SR e sl S St gy 0 00l

di Scﬁér gecogoel%mzab%%dmgh&%@ I&arf%terr?ﬁ]%ther contained as a monomer
component as occasion demands. Examples of the
copolymerizable monomer include: (meth)acrylic alkyl ester
containing an alkyl group having 1 to 3 carbon atoms, such as
methyl (meth)acrylate, ethyl (meth)acrylate, n-propyl

15 (meth)acrylate, and isopropyl (meth)acrylate; (meth)acrylic
alkyl ester containing an alkyl group having 15 to 20 carbon
atoms, such as stearyl (meth)acrylate; vinyl esters such as
vinyl acetate; styrene-based monomer such as styrene; and
o-olefin-based monomer such as ethylene and propylene.

20 For preparing the acrylic-based copolymer, a mixture of
the monomer components can be subjected to an ordinary
polarization method such as an emulsion polymerization method
or a solution polymerization method. Further, a general
polymerization method such as a batch polymerization method,

25 a continuous drip polymerization method or a split
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prinmer treatnment may be used singly or two or nore of these treatnents may
be used in conmbination in accordance with the kind of the
pressure-sensitive adhesive agent, the kind of the 25 base, and so on. 23
The thickness of the base (3, 31) is not particularly Iimted but can be
selected suitably in accordance with the purpose of use. For exanple, the
thickness is generally selected to be in a range of from12 umto 200 um
(preferably 5 in a range of from16 umto 75 um. The adhesive sheet

accordi ng the.in i n duced, as .fol |l ows, . An .acr.yl i.c-based
copol ymo PR Rar b Ay O e A R LR PR VR LA R AR A p i th 4
to 14 carbon ato i.e., (meth) acrylig CQ 19-al kyl ester s a main 10
nmononmer cd ﬁé%?gﬁ%ﬁsg%ﬁtéﬂ‘?ﬁ?fg egt‘?Unéfc}}%lalﬁ wnnc&qg] YeSdl e is

m xed with an al um num based crosslinker to prepare a tackifier

(pr essur eP3ehiFiy v dradRas ugedafent fhe APrarasiirzsionsi t Avecrdpely var
conposition contai ning the pressure-sensitive adhesive agent is applied on
at | east pwelislyugicrie efoaslidyinacioarit appobetesedirfiogactby eubsimse and
crosslinked by heating or the like to thereby forma pressure-sensitive
adhesiSve palgnerimatihos. ndmeddenthé ladhékievéenperstntoan berptbduced.

Incidentally, the conposition may be irradiated with el ectromagnetic wave

such as 2folfnhéenyiot ebnridysfomeraenpl danaea Wianyenet €3oint 30 ° Atbed ®@ase | i ner
may be applied on the pressure-sensitive adhesive | ayer as occasion

demands. Acqanéimi@hm-Bakedadhessvengbegt (pressure-sensitive adhesive
sheet) according to the invention nay be a doubl e-si ded adhesi ve sheet
having 25 presspienseniivt by guddhesivenday 81sndRuRPBaskhe 38 AGRs0f the 24
can be used as the aluminum-based crosslinker. Examples of
10 the aluminum-based crosslinker include an aluminum chelate
crosslinker, and aluminum alcoholate crosslinker. One kind
of aluminum-based crosslinker may be used singly or two or more
kinds of aluminum-based crosslinkers may be used in
combination.
15 For example, an aluminum chelate compound constituted
by aluminum or an aluminum-containing compound [such as
aluminum (mono or di)alcoholate] and a chelating agent capable
of acting on aluminum (atom) to form a chelate ring can be used
as the aluminum chelate crosslinker. Examples of the
20 chelating agent include a PB-dicarbonyl compound [e.g., B-
diketones such as acetylacetone, 2,4-hexanedione, 2,4-
heptanedione, 3,5-heptanedione, 2,4-octanedione, 3,5-
octanedione, 2,4-nonanedione, 3,5-nonanedione, and 5-

methyl-2,4-hexanedione; B-ketoesters (acetoacetic C,,,~alkyl

25 ester, etc.) such as methyl acetoacetate, ethyl acetoacetate,
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base or may be a single-sided adhesive sheet having a pressure-sensitive
adhesi ve | ayer on one of the opposite surfaces of the base. Preferably, the
adhesi ve sheet according to the 5 invention is provided as a doubl e-si ded
adhesi ve sheet. Incidentally, when the adhesive sheet is provided as a
doubl e- si ded adhesi ve sheet, pressure-sensitive adhesive agents (adhesive
agents) in the pressure-sensitive adhesive |ayers |am nated on opposite
surfaces of the base may be 10 different from each other or nay be

identical _to ch her.. For e | e S own i.n Figs. .1A and 1B, the
adhesi ve Eﬁ%%?fa%ggﬁﬁgﬁﬁt?ékiréggg%&§¥f2ﬁ§%§9a %ﬁfgﬁd gﬁnaé%esive sheet for
bondi ng and fixin PCs, ( flexjble printed circuit hoards) to a carrier
board | neFBLPRGTTgLe ni $9RtTh R e ads (it o Sinel SR artias e sheet 5
containing a base is provided between a carrier board 6 and each FPC 4 so

that eachtFPPetdl aCHORAedate 1t RectArihexybagal wcetndie i 3ndtFRATICs 4 are
bonded to the carrier board 6 through the doubl e-si ded adhesive sheet 5.

Al t hough &tgboaaatane; 1B-piesterd aaugh shimihe medsmattedr,e 820 tehe
base- cont ai ni ng doubl e-si ded adhesi ve sheet 5 is stuck to the whole of one
surface otatbhengarcompolnodrichBing ke hynirextyilogroapy be ahsamappldgedup o the
case where the base-containi ng doubl e-si ded adhesive sheet 5 is stuck to
only predehethe pegopliacesn (e.gg, ,diFREtsaid iangoploageaiandtbhei amies ) pher al
pl aces 25 or part of FPC setting places) of one surface of the carrier 25

board 6. £g11b¢ldnyenydoNmeth9ladhasive tehest NFRELRO18aP2E918RDEA) NI NY
si ngl e- si ded adhesi ve sheet (adhesive tape). In this case, the base side

surface o ha adheshyent ARG vBYsBE i rRfIUEEr t:0p 1 BEa WD h term ned
pl ace of ‘%ﬁ‘tg céarri gf oard gy usg of g?%hgg%eua%enﬂgﬂ hﬁlté)(%%ﬁeifcarri er

board canaggn{grﬁgg b hayve {he-hessirgssensitive adhesive |ayer of the

10 More specifically, examples of the aluminum chelate
crosslinker include: aluminum tris(acylacetonate) such as
aluminum tris(acetylacetonate), and aluminum
tris(propionylacetonate); aluminum tris(acetoacetic alkyl
ester) such as aluminum tris(ethylacetoacetate), aluminum

15 tris(t-butylacetoacetate), etc.; aluminum [ (mono or
bis) (acetylacetonate)] [(bis or mono) (acetoacetic alkyl
ester)] such as aluminum mono (acetylacetonate)
bis (ethylacetoacetate), aluminum mono(acetylacetonate)
bis(isobutylacetoacetate), aluminum mono (acetylacetonate)

20 Dbis(2-ethylhexylacetoacetate), and aluminum
mono (acetylacetonate) bis(dodecylacetoacetate); [ (mono or
bis) (acylacetonate)] aluminum [ (di or mono)alcoholate] such
as (acetylacetonate) aluminum diisopropylate, and
bis{(acetylacetonate) aluminummonoisopropylate; and [ (mono or

25 bis) (acetoacetic alkyl ester)] aluminum [(di or
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adhesive tape on its surface. In this manner, each FPC can be stuck and
fixed to the surface of the pressure-sensitive 10 adhesive layer. In the
invention, the tensile strength of the adhesive sheet is preferably
selected to be not smaller than 5 NN15 nm (e. g., in a range of from5 N 15
mmto 150 NV15 mm), nore preferably not smaller than 8 NN15 mm (e.g., in a
range of from15 8 NN15 nmto 50 NN15 mm) so that the adhesive sheet itself
can be released fromthe carrier board having the adhesive sheet stuck

t her et o, i1y Wit hQu reaking.. It.1 articul ar preferable that the
tensile s5?%%8?&C8%4?§§e§d§gghvgssﬁ88b§% Cﬁéﬁ?cﬁg?kéha?f%ml?%%n 5 N15 mm
(especially .not smal.ler tha 0 1 evep after_electronic parts are
ounted | W OPHOEBRRLEY 0 200 BAGHR OF L2 HETAGHELF bE) SHEGRLRE opt | n ¢ he
range after electroni¢ parts are nmounted, the carrier board can be recycled
because tHONRHFOPIPEYIRES can be rel eased fromthe carrier board easily

w t hout breaking. 25 In the invention, the adhesion of the
pressur e- sensi t AkEm2pun fyhasrobolajersuch eag ha RRG hen peefettablatesel ect ed
to be smaller than 7.5 V20 nm (e.g., in arange of from0.1 NN20 mmto 7.3
N 20 n) alespecimakiryisopaopghgte pfafunoimibn tTiNs20uonlede? alGmba@® nmm so
that each FPC having electronic parts nounted therein 5 can be rel eased

fromthe prasgueehyeheikyilveepdhndi MonbayebufdxgalufBGupi ck- up
characteristic can be inproved) after the electronic parts are nounted in

the FPC. Weroprdpyhbeestdadnadiesiivesshretaienised ascobomrdn Figs . 1A
and 1B, the adhesion of the adhesive sheet to the carrier board can be

sel ected t@0L@1Bexkr.a range equal to the range of the adhesion of the
adhesi ve sheet to each FPC. In the invention, the adhesion of the adhesive

sheet can be adhﬂsgggﬂ§ﬂﬁﬁaéﬁalﬁvéﬁ?#e ﬂfﬂ}e fi%h§F%E%QaBﬁXtH§ed as

pressure-sensitive adhesive agent, Ind of additive contained 1n the

Pressyy e- %%%Siatliu}{ﬁnﬁﬂhggggg égggglinker. Especially, aluminum

tris(acetylacetonate) or aluminum tris (ethylacetoacetate) is
preferably used as the aluminum-based crosslinker.

In the invention, polyfunctional (meth)acrylate may be
added in order to improve the retaining characteristic of the

15 pressure-sensitive adhesive agent. Examples of the
polyfunctional (meth)acrylate include trimethylolpropane
tri (meth)acrylate, pentaerythritol tetra(meth)acrylate,
ethylene glycol di(meth)acrylate, and 1, 6-hexanediol
di (meth)acrylate.

20 Incidentally, when particularly high heat resistance is
required of the pressure-sensitive adhesive agent, a polymer
curable by irradiation with ultraviolet rays is preferably
used as the pressure-sensitive adhesive agent. Various kinds
of known additives such as a tackifier, a plasticizer, a

25 softener, a filler, a colorant (e.g., pigment and dye), an age
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15 the mxture ratio thereof, and so on. Incidentally, the guide pins (71,
72) , the carrier fixing table 8, etc. are not particularly limted but can
be selected suitably in accordance with a nachine for nmounting el ectronic
parts in each FPC (especially, an automatic nounting nachine) . 20 The
adhesi ve sheet according to the invention can be preferably used as an
adhesi ve sheet (such as an adhesive tape) stuck to each FPC (flexible
printed circuit board) or each FPC-reinforcing board and punched into a

sui tabl e shape as occasion demands, In the.flexjble printed circuit board
35 11 x1 ng S ve Dibat LG ST FIRY (R EHRsh 23 18 3 pral
pressure-sensitive adhesive |ayer is nade of an_acrylic-based

pr essur e-SHRIIGRS a%é%}?‘?/é“ﬁ%?ﬁ’c@ﬁ%ﬁlédﬁﬁeaiaﬂwlé’ﬁ &0 ti-c- based

copol ynmer, and an al um num based crosslinker. The acrylic-based copol yner
cont ai ns Breumet rad i tthel tegkisf et gresiayilmg lavieal ley Pegrodgupi-tassdt o 14
carbon atons as a mai n nononer conponent and contains a functional group in
one nol ectdEin AEOr dhghy ,atiphatdekipeds lefunt re gimes sur ersaasiici ve adhesi ve
| ayer little varies after a heating process (such as an IR heating

proces$s) ,pstrdlwaim treedie ,i anti a1 |l iorycld cnpedebdemat residetadriayratiicon.

Mor eover, when a heat resistant filmis used as the base, the base can be

rest r ai neshtir gy ¢yided darbanbee s¢n Hedwtatedbydayarvgeatedoaven af ter the
heati ng process (such as an IR heating process). Accordingly, the tackiness

(adhesi ongrffattite geresIwim tassansh thos radhesd /@ dsavel shehkeptr4oqd even in
the case where the pressure-sensitive adhesive |ayer is heated. Hence, each

FPC is fi F: bl rd PC.ds, N i spl aced
after he5%?%gpngggﬁggFﬁgf;?%éﬁéEFFEE?C %a§§§ﬁ€§%0ﬁ§§%%€ﬁ§%%ﬁ}nQ%g%L FPC

Bﬁggszigﬁgﬁﬁih%% e éhﬂ%%ﬁ&@c%ﬁ&é&xﬁgﬁﬁgﬁgkﬁggg%gggﬁ g%?%ikﬁéép?aathgo t hat
dropQHt hydrogenated terpene resin, and a terpene phenol resin); a
styrene-based resin; and a coumarone-indene resin.

The thickness of the pressure-sensitive adhesive layer
(2, 21) is not particularly limited. For example, the
thickness can be selected to be in a range of from about 10
15 yum to about 200 um, preferably in a range of from about 20 um
to about 100 jum.
(Base)
The material of the base (3, 31) in the adhesive sheet
(1, 11) is not particularly limited. A plastic film of
20 polyester such as polyethylene terephthalate, polybutylene
terephthalate or polyethylene naphthalate or of plastics such
as polyphenylene sulfide, polyether-sulfone, polyether-imide,
polyether-ether-ketone, polyimide or polyamide-imide can be

preferably used as the base (3, 31). One kind of base material

25 may be used singly or two or more kinds of base materials may
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of each FPC or O remaining on each FPC is not generated. Wen the adhesive
sheet is provided as a doubl e-si ded adhesi ve sheet, the adhesive sheet
itself can be released from25 the carrier board easily w thout breaking
after electronic 28 parts are nmounted in each FPC. Hence, rel ease/renova
of the adhesive sheet can be perfornmed well after the adhesive sheet is
used. Accordingly, the adhesive sheet according to the 5 invention is very
useful as an FPC-fixing adhesive sheet. Incidentally, electronic parts
nmount ed ig each FPC are not Particularly limted. Exanples of the

el ect roni €8paPES RcFEBRIEEICRapaci tors, connectors, resistors, and ZEDS
(light-emtting_diodes). 10 Exanples The invention will bhe described bel ow
nore specifical I}y & RFE6RAECITDACHPEARTHRL § T Yv hga&kanpties FBGS #%5¢ not
limted to the follow ng exanples. Incidentally, the term"parts” shown
bel ow neagisnepatly exPaReGHo' a ey Bighpltempeyrafrure1fopar sBovt toheiene, 97
parts of 2-ethyl hexyl acrylate and 3 parts of acrylic acid were

sol uti on-petyneei getldahi heedsi to ok ate it adnpdioat exempflef r uar66Gst o 80C
under the coexistence of 0.3 parts of 2,2'-azobisisobutyronitrile and 20

under s|an Ataosphecendft ois egenuseldsintinixirdd Hdadriely (DRepes €img)sol ution
havi ng a viscosity of about 110 poise and a rate of polynerization of 99. 4

% and conpatnbngyg2c¥a byxumbodt i oftide S04 d € PiditildH ank0 Py (solid
content) of the solution, 2 parts of an age resistor (tradenanme "I RGANOX

%810" . 25y gRgerbyu e SBb QY cane 20 Bakt S.Qfad 8 ARLARL GdiodAteL e added

and the retention time of the peak temperature is about 20
seconds. Accordingly, of these plastic films, a film having

10 heat resistance is preferably used as the base (3, 31). For
example, the temperature at which the heat-resistant film can
be used continuously may be preferably not lower than 100°C
(e.g., in a range of from 100°C to 350°C), more preferably not
lower than 120°C (e.g., in a range of from 120°C to 300°C),

15 further preferably not lower than 150°C (e.g., in a range of
from 150°C to 280°C).

The base (3, 31) may be modified by surface treatment
in order to obtain anchoring characteristic of the
pressure-sensitive adhesive agent. The surface treatment is

20 not particularly limited. For example, any one of acid
treatment, corona discharge treatment, and plasma treatment,
primer treatment may be used singly or two or more of these
treatments may be used in combination in accordance with the
kind of the pressure-sensitive adhesive agent, the kind of the

25 base, and so on.
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to thereby prepare a crosslinker-free pressure-sensitive adhesive agent
solution (referred to as "crosslinker-free pressure-sensitive adhesive
agent (Bl1)"). Into 100 parts of the polyner solid content of the 5
crosslinker-free pressure-sensitive adhesive agent (Bl), 1 part of alum num
trisacetyl acetonate (tradenane” ALUM CHELATE AW, nade by Kawaken Fi ne

Chem cals Co., Ltd.) was added and m xed to thereby prepare a
crosslinker-containing pressure-sensitive adhesive agent (referred to as 10
"crosslinker-containing pressure-sensitive adhesjve agent (Al) ") . Into
100 parts of tH&SpdR}FERess| Pl EBRtRATC of 31 hel ko rigs Iqthwarticadarly
pressure-sensitive adhesive agent éBl)z 0.5 parts of al um num

tri sacet Wigddiesh®ug cenabenaseedted ASWM THEY ATE awordedde il thawdleen Fi ne
Chem cals Co., Ltd.) were added and m xed to prepare a

crossl i nparrpee® ahiusg .pr Essuexaspehsi t the tihekness agerder{emdleryed to as
"crosslinker-containing pressure-sensitive adhesive agent (A2) ") . 20 The
crossl i nisarleeardditpi bg it essungesefisftonw dalpestye2 a@ant (pARYewad1gppl i ed
onto one surface of a polyphenylene sulfide film (tradenanme "TORELI NA

3040"5 mage byahjeay fl mHegt Nicegm £BC75; uAP.um thick) to obtain a thickness
of 25 um after drying. Then, the adhesive agent (Al) was dried in a 25 hot

air dryer at |230G fhehedifendhestt acthenehy £8r phani fiF&side 30 be

pressure-sensitive adhesive layer. Further, a separator was stuck to a

surface fr&d%%éﬂpgb$E@?lB&E?SQQ?'£§§§1félﬁ% %§%%§aﬂ§%%fEFR§ggﬂ%8 he

crosslinker-containi ng pressure-se I ve adhesi applied

ProreLl ne B0 e pTrd s e RO BRE RS, Sh8Se i th ) A%he same
manner g 0eser Lpedsapove. 1 oA, R EkNess h 204 all & ndiy o
10 monomer component and containing a functional group in one
molecule is mixed with an aluminum-based crosslinker to

prepare a tackifier (pressure-sensitive adhesive agent). A
pressure-sensitive adhesive composition containing the
pressure-sensitive adhesive agent is applied on at least one

15 surface (one or each of opposite surfaces) of a base and
crosslinked by heating or the like to thereby form a
pressure-sensitive adhesive layer. In this manner, the
adhesive sheet can be produced. Incidentally, the composition
may be irradiated with electromagnetic wave such as

20 ultraviolet rays in accordance with necessity. A release
liner may be applied on the pressure-sensitive adhesive layer
as occasion demands. Accordingly, the adhesive sheet
(pressure-sensitive adhesive sheet) according to the

invention may be a double-sided adhesive sheet having

25 pressure-sensitive adhesive layers on opposite surfaces of the
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The adhesive agent (A2) was dried in the sane manner as descri bed above to
thereby forma carrier support board-side 10 pressure-sensitive adhesive

| ayer. Thus, a doubl e-si ded adhesi ve sheet was produced. (Exanple 2) Into
100 parts of the polymer solid content of the crosslinker-free
pressure-sensitive adhesive agent (Bl) 15 prepared in Exanple 1, 3 parts of
alum numtrisacetyl acetonate (tradenane "ALUM CHELATE AW, nade by Kawaken
Fine Chem cals Co., Ltd.) were added and m xed to thereby prepare a

crosslinker-co i nj,ng_pre -S Pty Si e nt_(referred to as
"crosslingéFgcg%ﬁggkiﬁa %régﬁéf%-§£§§¢t?§%€§%$%dﬂs%$@ %&ﬁﬁﬁ ?/&9 ")y oA
doubl e- si ded adhesi ve sheet s produced in the sa nner as, in Exanple 1
extept { HBTCPRBREr BESP PR - COTEaT WP i P ¥ i T4 SRR e agont
(A3) was used as a pressure-sensitive adhesive agent of the FPC side 25
pressur e- 88R§pERTeOhdRR8iI R@SBayer (25 umthick). Hence, the 31 carrier
support board-si de pressure-sensitive adhesive |layer (50 pmthick) of the
doubl e- si ded adhesferakhreet thisadheriess shegemsiadndirgdiesithe | ayer made of
t he crosslinker containing pressure-sensitive adhesive agent (A2 ) in the
same % nabneentsonnifExpnevieddd {ExandweoBy-didad Hthgmintes sifeetthe pol yner
solid content of the crosslinker-free pressure-sensitive adhesive agent
(Bl) prepanefident&Exapplehdn theasdisenfval shagtunmd rgrsaceiad agetzonate 10
(tradenane "ALUM CHELATE AW, made by Kawaken Fine Chem cals Co., Ltd.)

ver e addegoaple it x@6d t @Al &1 €HYs i CPATSr b AI1S-d dTHIRT iR M Y iR
pressure-sensitive adhesive agent (referred to as "crosslinker-containing
pressure- gg8stEi VeIRELEH: vy ANt i hk pressure-sensitive adhesive
layers laminated on opposite surfaces of the base may be
10 different from each other or may be identical to each other.
For example, as shown in Figs. 1A and 1B, the adhesive
sheet according to the invention is used as an adhesive sheet
for bonding and fixing FPCs (flexible printed circuit boards)
to a carrier board. Incidentally, in Figs. 1A and 1B, a
15 double-sided adhesive sheet 5 containing a base is provided
between a carrier board 6 and each FPC 4 so that each FPC 4
is bonded to the carrier board 6. That is, the FPCs 4 are bonded
to the carrier board 6 through the double-sided adhesive sheet
5. Although Figs. 1A and 1B particularly show the case where
20 the base-containing double-sided adhesive sheet 5 is stuck to
the whole of one surface of the carrier board 6, the invention
may be also applied to the case where the base-containing
double-sided adhesive sheet 5 is stuck to only predetermined

places (e.g., FPC setting places and their peripheral places

25 or part of FPC setting places) of one surface of the carrier
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15 A doubl e-si ded adhesi ve sheet was produced in the sane manner as in
Exanpl e 1 except that the crosslinker-containing pressure-sensitive
adhesi ve agent (A4) was used as a pressure-sensitive adhesive agent of the
FPC- si de pressure-sensitive adhesive layer (25 umthick) . Hence, the 20
carrier support board-side pressure-sensitive adhesive |ayer (50 umthick)
of the doubl e-si ded adhesive sheet was a pressure-sensitive adhesive |ayer
made of the crosslinker containing pressure-sensitive adhesive agent (A2)
inthe s nher as in Exanple 1. 25 (Conparative Exanple 1) 32 Into
100 parts © he polyner solid content of the crosslinker - free

pressure-sen5| adheS|v in Exa 5 parts of
an epoxy- based |NW§P %Rg éhg %ﬁetnﬁagngﬁ 1 %ﬁ%lshl Gas
Chem cal , I nc re gdded d m xed to t her eby, prepare a
crossllnﬁanﬁiﬂ%QQMgﬁﬁi%%§§ﬁW§ §EH§FEV9eSQEEES|9§ hegkYe %3Rflerrdd to as
“crosslinker-containi ng pressure-sensitive adhesive agent (A5) ") . Into
100 part $hdfs clasepoltPrePass| side sittdmcoP ft khe18dbeoiEe | ke Mavede
pressure-sensitive adhesive agent (Bl) prepared in Exanple 1, 0. 1 parts of
an epbxy-diaxddtetdssvhoke o 2 pagdrapsmiTERRAR @ pfrtetubecberr dobirshi Gas
Chem cal Co., Inc.) were added and m xed to thereby prepare a

crossl i nkgr usenbdi anngdpe eseerayeaensiot ithetathescaer ageridodd (caef eered to as
"crosslinker-containing pressure-sensitive adhesive agent (A6) ") . A

doubl e- sifdathertihes hu@es kBet pyasspr edsersli t ivé hedisesevdaiir & itheExanpl e 1
except that the crosslinker-containing pressure-sensitive adhesive agent

(A5) was R iae &2 RHESTY @ue€Askli vEn adhesinvamaente Qh tFre BB side
pressure-sensitive adhesive layer (25 umthick) while the
be stuck and fixed to the surface of the pressure-sensitive
10 adhesive layer.
In the invention, the tensile strength of the adhesive
sheet is preferably selected to be not smaller than 5 N/15 mm
(e.g., in a range of from 5 N/15 mm to 150 N/15 mm), more
preferably not smaller than 8 N/15mm (e.g., in a range of from
15 8 N/15 mm to 50 N/15 mm) so that the adhesive sheet itself can
be released from the carrier board having the adhesive sheet
stuck thereto, easily without breaking. It is particularly
preferable that the tensile strength of the adhesive sheet is
kept not smaller than 5 N/15 mm (especially not smaller than
20 8 N/15 mm) even after electronic parts are mounted. When the
tensile strength of the adhesive sheet is kept in the range
after electronic parts are mounted, the carrier board can be
recycled because the adhesive sheet can be released from the

carrier board easily without breaking.

25 In the invention, the adhesion of the pressure-sensitive
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crosslinker-containing pressure-sensitive adhesive agent (A6) was used as a
pressure-sensitive adhesive agent of the carrier support board-side
pressure-sensitive adhesive layer 25 (50 umthick). 33 (Conparative
Exanple 2) Into 100 parts of the polynmer solid content of the
crosslinker-free pressure-sensitive adhesive agent (Bl) prepared in Exanple
1, 6 parts of an isocyanate-based 5 crosslinker (tradenanme "CORONATE L",
made by N ppon Pol yurethane Industry Co . , Ltd. ) and O . 05 parts of a

tin-based tal.yst, were, adde m xed_to ere repare a

cr 0ss 1 nkBPREBVE MR bPecialt LG PEF B ahR L he b EO GEPBAI AT o as
"crosslinker-cgontaining pressure-sensitive 10 adhesive f.ent géi%"%. Into
100 parts t8RD He> gl $Odit §(&1-i9d s cdRt 2riansie (e T&PBs 8t ikierd mredo 7.
pressure-sensitive adhesive agent (Bl) prepared in Exanple 1, 2 parts of an
i socyanat &/B&sed) cresesqimddy {Rraadenameot @%Q@\IQ\TE N/20 madeo By NNpBen 15
Pol yur et hane Industry Co . , Ltd. ) and O . 05 parts of a tin-based
cat al yst wer ecatilet eadhni'Redawinderlent qondmara ra sc mossktedkeheeenhai ni ng
pressure-sensitive adhesive agent (referred to as "crosslinker-containing
pressus e- gansbki veladbedi feomgeneé PAB3sUYe~s@fs £t thoeddhead ded balesi ve
sheet was produced in the sane nmanner as in Exanple 1 except that the

crossl i nkghi- eQnt BPOI M Ipras TeaeRgibitie adheast vienagsidd)( Afkewashysed as a
pressure-sensitive adhesive agent of the FPC-side pressure-sensitive

adhesi ve Laketrba3cupaihs @oe WBlihelingh 20 LFBES! | k& wCQBLBLALBYded

pressure-sensitive adhesive agent 34 (A8) was used as a

Pressure- SaRgih LSS U ADEE!s Rl IR FRY gA SHPPB! e P3Ere s 8F
pressure-sensitive adhesive layer (50 umthick
of the adhesive sheet to the carrier board can be selected to
10 Dbe in a range equal to the range of the adhesion of the adhesive
sheet to each FPC. 1In the invention, the adhesion of the
adhesive sheet can be adjusted suitably by selection of the
kind of the pressure-sensitive adhesive agent, the kind of
additive contained in the pressure-sensitive adhesive agent,
15 the mixture ratio thereof, and so on.

Incidentally, the guidepins (71, 72), the carrier fixing
table 8, etc. are not particularly limited but can be selected
suitably in accordance with a machine for mounting electronic
parts in each FPC (especially, an automatic mounting machine).

20 The adhesive sheet according to the invention can be
preferably used as an adhesive sheet (such as an adhesive tape)
stuck to each FPC (flexible printed circuit board) or each
FPC-reinforcing board and punched into a suitable shape as

occasion demands. In the flexible printed circuit board-

25 fixing adhesive sheet according to the invention, the
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(Eval uation) 5 The adhesive sheets produced in Exanples 1 to 3 and
Conparative Exanples 1 and 2 as to 180 peel adhesion, IR reflow retention,
FPC pi ck-up characteristic after IR heating and adhesi ve sheet

rel easability after IR heating were neasured and eval uated by the foll ow ng
met hod. Results of the 10 neasurenent and eval uation were as shown in Table
1. (180 Peel Adhesion) After a 25 umthick polyimde film ("KAPTON 100H"
made by Du Pont-Toray Co., Ltd. and used generally as a base of an FPC) was

stuck to rf : [ r -sj de 15 pr. ; e- ptive
adhesi vepl(}%%giﬂgi %%%S&E:?gée (ﬁ%%ﬁg‘g%&tac#%%g Hgéé%eg%vaerpgﬁgggsleprﬁogééed in
Exanples 1 to 3 and Conparati,ve Examples 1.and 2, a separator was rel eased
Lo t her oy SFEBIGCE BN LhaRESPIBSPIRE SONRAT AL UEn aHAT IOLOMY | Bhg. The
adhesi ve tape was stuck, as an adherend, to each of a polyimde filmthe
same 20 é’§rd'§f§(9r"ibl§é&da589%fmarana%‘ﬁLPrﬁ RIS aped CoPRELdRKEFati on and
a backward rotation of a 2 kg roller. The 180 peel strength (N 20 nm of
each of {The agWedil¢ebpgpdscaprodynpsedobtaldne et haomel heaslkel with a
tensile tester in the case where the adhesive tape was aged in the

condi % i oresdfer2BEVang B8Ry L oyr A A thi Autced 4(¢arbaen altoR8CiS ,a maibhe case
wher e t he adhesi ve 35 tape was aged in the condition of 200C for 30

m nut es @ohoneiralcoa@oGeht[ nhdncbheaadbeaefidnwasowal ygtdwep poh yome de fil n],
and in the case where the adhesive tape was aged in the condition of 23C

and 50%Rnoflercud@.m nutesdidg ey, |théesi i nbgieroft thd prayidresn of the IR
refow tenperature shown in Fig. 4 ("After IR heating”). Incidentally,

respecti vens@¥uhiSadtied N Q‘égb%gﬁ*@tf‘lé/\@é@iéb%téﬁ‘atﬁ‘e%ﬁ'ﬁ'%cbroéaggc and
After IRreflow' lines in the "FPC side to polyimde fil and "support
lioard S dgulc® @kUEhNERThbd PESg ! Prd fessL8GPaglattdesic0n’s hiRe180o¢n Table
10 no deformation/deterioration. Moreover, when a heat-
resistant film is used as the base, the base can be restrained
or prevented from being deformed or deteriorated even after
the heating process (such as an IR heating process).
Accordingly, the tackiness (adhesion) of the pressure-
15 sensitive adhesive layer is kept good even in the case where
the pressure-sensitive adhesive layer is heated. Hence, each
FPC is firmly held on the carrier board, so that each FPC is
not displaced after heating. Accordingly, electronic parts
can be mounted in each FPC with high positional accuracy.
20 Moreover, the releasability of the pressure-sensitive
adhesive layer is kept good even after heating, so that dropout
of each FPC or 0 remaining on each FPC is not generated.
When the adhesive sheet is provided as a double-sided

adhesive sheet, the adhesive sheet itself can be released from

25 the carrier board easily without breaking after electronic
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(IR Refl ow Retention) As shown in Fig. 5, a polyimde-copper foil |amnate
of Pl (polyimde) /copper foil/Pl (size: 130 mrmm X 180 mm X 0. 1 nm) was
stuck to an al um num board (size: 150 nm X 200 nm X 2 nmm) 15 through each
of the adhesive sheets produced in Exanples 1 to 3 and Conparative Exanples
1 and 2. Thus, the lamnate of PI/copper foil/Pl fixed to the al um num
board (support board) was used as an FPC sanple. Specifically, the nunber
of fixing positions by each of the adhesive sheets produced in Exanpl es 20

ong o1 e aRaSoRee SRS TR 55 pRlr oeiFe L SN TR R, °0

| ong si de € céntral portiion o t’ 1S, sixin

total (thr each l.ong side and.t he size.of .t he double-si.ded adhesive
Sheot proffHBRLTT SIRTE AP R TSGR Weg 1165 HAE T A00° S SRS, 1 he
FPC sanmpl e 25 1Q has a support board (al um num board) 10a, a

pol yi nmi dei€oBpef-36 foil lami nate 10b, and adhesive sheets 10c. The FPC
sanpl e was | R-heated under the condition of the IR reflow tenperature shown
in Fig. 4. The Betfekdhgakyatehefadhrs iFme shagfl @A IR tedtieng was
observed by eyes. 5 Incidentally, results of the evaluation were shown in
the ' IR reéhventienehsi vatylunefih Fabire HPC{HRG R ckdhdgs Cherstotedr.i stic
after IR Heating) An alum numcarrier board was used as the carrier board.
As shown in Figsncidéntadl ¢ B elsicot dePGs paresposuhtedeih rezdlchi FPE€ d0et 0 one
carrier board. Then, the FPCs were put on the pressure-sensitive adhesive

| ayer forged pareisuléace Dimited camxiatiplleacd ahd pusbedohychpagizso as to
be bonded and fixed to the carrier board. Then, the FPCs were | R heated.

Rel easabi hi\bYugtk 188, FESSa8D€o 8t | essnhdPased, ored e SRCs sy e .Elds exani ned

sensually (by the sense of touch) to evaluate FPC pick-up characteristic in

the case %gggﬁtLgﬁigggﬁgmgigdggp]ed fromthe adhesive sheets just after IR
heating and in the case

10 Examples

The invention will be described below more specifically
in connection with the following examples but is not limited
to the following examples. Incidentally, the term “parts”
shown below means “parts by weight”.

15 (Example 1)

In 210 parts of toluene, 97 parts of 2-ethylhexyl
acrylate and 3 parts of acrylic acid were solution-polymerized
while stirred at a temperature of from 60°C to 80°C under the
coexistence of 0.3 parts of 2,2’'-azobisisobutyronitrile and

20 under an atmosphere of nitrogen substitution to thereby
prepare a solution having a viscosity of about 110 poise and
a rate of polymerization of 99.4 % and containing 32 % by weight
of a solid content. Into 100 parts (solid content) of the
solution, 2 parts of an age resistor (tradename “IRGANOX 10107,

25 madebyCiba-Geigy) and 20 parts of isopropyl alcohol were added
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where the FPCs were peeled fromthe adhesive sheets after the FPCs were
cooled to the roomtenperature. Incidentally, 20 respective results of the
eval uati on were shown in the "FPC pick-up characteristic after IR heating"
line in Table 1. (Adhesive Sheet Releasability after IR Heating) After the
FPC pi ck-up characteristic after IR heating was neasured, releasability of
t he adhesive sheets fromthe 25 alum num carrier board (easiness to

rel ease) was exam ned 37 sensual |y (by the sense of touch) for evaluation

of 2dhesiye sherdyf sheasabl i o dnaigeliabloL nasnseli g Lagyls of the

evaluatlon Wer e s esi've Sheet easa
heating" |line in Table

Exanpl eCom?%JcY?/e %I%ﬁgﬁé Cé%rgﬁ%fos:?%ﬁgéogls&énker free
t 0200C0. 50. 30. 20. 051. 580I 5%9 *1) ly po nle filmMAfterl R5. 23.21.52. 9adhesi on

20r ef | owRFSRPPo? TSP LU B s is Rgepbar(@l) ) -
sideAftertol R7.37.37. 37.56. 6al um nunrefl owm(*1) IR refl ow
retention(*2) (*D¥e DG PRAG sifc Khgp peRarest eoildd cgosegdoadoshe(*4)after
| R heati ngAdhesi ve sheetrel easability after | Rgoodgoodgoodgood(*5)heating
(*1) : Scohestwel irkenrErge e FRE e sensatt iheo g dugts.i viegr 3)penEPCBA) epped out .
(*4): Adhesive remained on the FPC side. 10 (*5): Adhesive renai ned on the
support spatet offta Wasirapparinbcét phadatdrea tle t(hat dehemadtradiMIE EFRIGEES
produced in Exanples 1 to 3 were relatively lowin reduction of adhesion
under a awh, treeit He@aRen200te SThdniddalih@le, Ltd.) was added and
mixed to thereby prepare a crosslinker-containing
pressure-sensitive adhesive agent (referred to as
10 “crosslinker-containing pressure-sensitive adhesive agent
(A1) ") .
Into 100 parts of the polymer solid content of the
crosslinker-free pressure-sensitive adhesive agent (Bl), 0.5
parts of aluminum trisacetylacetonate (tradename
15 “ALUMICHELATE AW”, made by Kawaken Fine Chemicals Co., Ltd.)
were added and mixed to prepare a crosslinker-containing
pressure-sensitive adhesive agent (referred to as
“crosslinker-containing pressure—-sensitive adhesive agent
(A2)") .
20 The crosslinker-containing pressure-sensitive adhesive
agent (Al) was applied onto one surface of a polyphenylene
sulfide film (tradename “TORELINA 3040”, made by Toray
Industries, Inc.; 25 um thick) to obtain a thickness of 25 um

after drying. Then, the adhesive agent (Al) was dried in a

25 hot air dryer at 120°C for 3 minutes to thereby form an FPC-side
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was no cohesive failure in the adhesive sheets . Mreover, the 15
pressure-sensitive adhesive |ayers did not deteriorate even 38 in the
case where IR heating was perforned, so that the adhesive sheets were good
inIRreflowretention of the FPCs . Mreover, the adhesive sheets were
excellent in FPC pick-up characteristic after IR heating. In addition, the
adhesi ve 5 sheets were good in adhesive sheet releasability after IR

heati ng. Consequently, the adhesive sheets produced in Exanples 1 to 3 are

good |0 aghestane-LECoLLoW 180N RC PhEkLHB: oharAGgHal gagnd

adhesi ve eet rel eas are-very 1 nportaht esive tapes for
fixing FPCs in ,order 10 to nt ectronic parts in the FP On_t he ot her
hand, in %Hﬁgrta? Fvséu’ﬁg%%%f’goﬁe Fgguéffigr?ro%spsauﬁees ke 512:[1vae Cﬁaﬁsfgﬁperat ure
was conspicuous d IR reflow retention s.lqw, so that each FPC dropped
out 11 om ERESEappIi TR nddi GHF SHd TN SPPbR LPAfEn PE G REST S ST BbMBar al | ve
Exanpl e 15 2, a cohesive failure occurred under a high tenperature and
adhesi ve PERBFAEE #¥eRacpeasraipl 19 Akspshe pbRRE. SUKfadR of| ERebl e
printed circuit board-fixing adhesive sheet according to the invention, the
pr essut e- pehyphenElagpesiEldaykklr oifiradename pEORELE Nac BPUOE s baadd

copol yner, 20 and an al um num based crosslinker. Hence, the flexible
printed cbyclotapdardhstanidss Shack 2D mamdhiekgasedtiie gandhamanaeri @s board
easily. Even in the case where the pressure-sensitive adhesive |ayer is

heat ed whassek¢bedoabovpard oafad nmauthedkhassash 50 qxd hlfgepr dpyeAgCi rcui t
board, the 25 pressure-sensitive adhesive |ayer can be restrained or 39

prevent edTheoadhekngedefentedapy wes edi Dsdt 8. thensgme aaeindPG£an be
attached/ detached to/fromthe carrier board with
described above to thereby form a carrier support board-side
10 pressure-sensitive adhesive layer. Thus, a double-sided
adhesive sheet was produced.
(Example 2)
Into 100 parts of the polymer solid content of the
crosslinker-free pressure-sensitive adhesive agent (B1l)
15 ©prepared in Example 1, 3 parts of aluminum trisacetylacetonate
(tradename “ALUMICHELATE AW”, made by Kawaken Fine Chemicals
Co., Ltd.) were added and mixed to thereby prepare a
crosslinker-containing pressure-sensitive adhesive agent
(referred to as “crosslinker-containing pressure-sensitive
20 adhesive agent (A3)").
A double-sided adhesive sheet was produced in the same
manner as in Example 1 except that the crosslinker-containing
pressure-sensitive adhesive agent (A3) was used as a

pressure-sensitive adhesive agent of the FPC-side

25 pressure-sensitive adhesive layer (25 um thick). Hence, the
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excel l ent workability when electronic parts are nounted in the FPC

Mor eover, the FPC can be prevented from dropping out fromb5 the
pressure-sensitive adhesive |ayer even after the heating process. Moreover,
there is no pressure-sensitive adhesive conponent renaining on the FPC
after rel ease. Mreover, the adhesive sheet itself can be released fromthe
carrier board easily w thout breaking. Accordingly, electronic parts can 10
be nounted in each FPC with high accuracy. 40 1. An adhesive sheet

adapted tq fi.x _a xi.hl § Nt Lreuit. b ; a carri rd when

el ectr onic@rﬁéretrssg*)éohgu%ag{dﬂ (r;stnﬁ%_ Ehﬁgggéeoggég%égyfee%ﬁbﬁsel per ﬁ%&g circuit
board, 5 i d _adhesive s t co ising: .a sed and a pressure-sensitive
adhesive(ﬁgyéW‘g%?ﬁ%H 6Hh§§elg&ﬁBESHélgﬁpfaageﬁFvgaFHeBEs@aanﬂ i ncl udi ng an
acrylic-based copol yner, and an al um num based crosslinker,_ said 10

acryl i c- PASSE UGS et ivsneadbrshye( heYRYalpgri efakke| ceesetipkerng an

al kyl group with 4 to 14 carbon atons as a nmai n nononer conponent and

cont ai ni ®§rd afigpdac pRaksureupenr il biee mohesivar agent Ad2ddhestihve ssheet
according to Caim1, wherein said 15 functional group contained in said
acryl b c- base rc eoliypmExampléedi.ved from a functional group contained in a
functional group-containing copol yneri zabl enononer asa copol yneri zabl e

nononer conpbxemple28) 3. An adhesive sheet according to Claim2, wherein a
rati o of an amount of said functional group-containing copolymnerizable

nonomer to a tghab amoURLrek wnenerp@pgm@ﬁegéﬁiascéﬁt@@te@lft@n@e in a

range of fromO. 1 ~ by weight to 10 ~ by weight. 25 41
crosslinker-free pressure-sensitive adhesive agent (B1)
prepared in Example 1, 5 parts of aluminum trisacetylacetonate

10 (tradename “ALUMICHELATE AW”, made by Kawaken Fine Chemicals
Co., Ltd.) were added and mixed to thereby prepare a
crosslinker-containing pressure-sensitive adhesive agent
(referred to as “crosslinker-containing pressure-sensitive
adhesive agent (A4)”).

15 A double-sided adhesive sheet was produced in the same
manner as in Example 1 except that the crosslinker-containing
pressure-sensitive adhesive agent (A4) was used as a
pressure-sensitive adhesive agent of the FPC-side
pressure-sensitive adhesive layer (25 um thick). Hence, the

20 carrier support board-side pressure-sensitive adhesive layer
(50 pm thick) of the double-sided adhesive sheet was a
pressure-sensitive adhesive layer made of the crosslinker-
containing pressure-sensitive adhesive agent (A2) in the same

manner as in Example 1.

25 (Comparative Example 1)
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4 . An adhesive sheet according to Caim1l, wherein said base is a
heat-resistant filmallowed to be used continuously at a tenperature of not
| ower than 100C. 5 5. An adhesive sheet according to aim1l, wherein said
al um num based chel ate crosslinker includes an al um num chel ate conpound
constituted by alum num and a chel ati ng agent capabl e of acting on al um num
to forma chelate ring. 10 6. A nethod of nounting electronic parts in a
flexible printed circuit board, conprising the steps of: fixing a flexible

printed circuit_bpar o_a carrier. board by an adhesive she efined in
Claim1; and rmﬁﬂ?? ngoélg%ﬁ%n?%c EFt%OJiﬁﬂ“%r Sqﬂlfnaégeco&tegaa- aoef; %% bl e 15
printed circuit board. 7. A nethod of npunting el ectronic a{ts in a
flexible PFPAPEURERFCHFECDBER USRI I AT 67e vﬁfter%‘?n B d
functional group contained in said acrylic-based copol yner of 20 said
f1exi bl e prEREEAAGET ERRPBEaYd1f Bxpaigt h@fedl BPSedasesl gEPFFLenkeBm a
functional group contained in a functional group-containin

copol yner i(zabtenanentTEARAR Copaladeebyz Milte Wpdstvie GasoGhenenel 96.8. A
met hod of nounting electronic parts in a flexible 92 printed circuit

boar d Jaccondi hgwepechdded 7andvieiedd oo rigieelyy @rewamirg of said functiona
gr oup- cont ai ni ng copol yneri zabl e nononer to a total anount of nononer

conponent grbgsteheetedohbabeing presngee-afefsDme ddPediwereighit 5 to 10 %
by weight. 9. A nethod of nmounting electronic parts in a flexible printed

circuit bgardeaceQ@r dbndst Oc£b a4 1M Hice MES e i rh | phrd SBAR Ched i st GdTpound i s
used as said al umi num chel ate crosslinker, 10 said al um num based chel ate

conpound hahBg;¢@NgLkhHt 8spy) al umi num and a chel ating agent capabl e of
acting on alum num

Into 100 parts of the polymer solid content of the

10 crosslinker-free pressure-sensitive adhesive agent (Bl)
prepared in Example 1, 0.1 parts of an epoxy-based crosslinker
(tradename “TETRAD C”, made by Mitsubishi Gas Chemical Co.,
Inc.) were added and mixed to thereby prepare a
crosslinker-containing pressure-sensitive adhesive agent

15 (referred to as “crosslinker-containing pressure-sensitive
adhesive agent (A6)”).

A double-sided adhesive sheet was produced in the same
manner as in Example 1 except that the crosslinker-containing
pressure-sensitive adhesive agent (AD) was used as a

20 pressure-sensitive adhesive agent of the FPC-side
pressure-sensitive adhesive layer (25 um thick) while the
crosslinker-containing pressure-sensitive adhesive agent
(A6) was used as a pressure-sensitive adhesive agent of the

carrier support board-side pressure-sensitive adhesive layer

25 (50 pym thick).
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to forma chelate ring. 43 . AU A3!.A A35.  Ay. AFl . An. Al .A[.A[.A. A
[.A[.An. A. A

5. A35. A . A3. A3H. AY. AH. AF! . A] . A35. An. Al . A AYH. An. AFly. A AFH. Ay. A

n. Ay. Ay. A Ay. Ay. An . A A?y6p%’ 8KL"_bV] I :;
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the FPC sample after IR heating was observed by eyes.
5 Incidentally, results of the evaluation were shown in the “IR
reflow retention” line in Table 1.
(FPC Pick-Up Characteristic after IR Heating)
An aluminum carrier board was used as the carrier board.
As shown in Figs. 1A and 1B, six FPCs were positioned relative
10 to one carrier board. Then, the FPCs were put on the
pressure-sensitive adhesive layer formed on a surface of the
carrier board and pushed by hand so as to be bonded and fixed
to the carrier board. Then, the FPCs were IR-heated.
Releasability of the FPCs and stress imposed on the FPCs were
15 examined sensually (by the sense of touch) to evaluate FPC
pick-up characteristic in the case where the FPCs were peeled
from the adhesive sheets just after IR heating and in the case
where the FPCs were peeled from the adhesive sheets after the
FPCs were cooled to the room temperature. Incidentally,
20 respective results of the evaluation were shown in the “FPC
pick-up characteristic after IR heating” line in Table 1.
(Adhesive Sheet Releasability after IR Heating)
After the FPC pick-up characteristic after IR heating
was measured, releasability of the adhesive sheets from the

25 aluminum carrier board (easiness to release) was examined
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5 (Table 1)
Comparative
Example Example
1 2 3 1 2
23°C 2.8 1.5 0.7 1.5 3.5
. FPCs}Qeto 200°C 0.5 0.3 0.2 0.05 ﬁﬂi
;13221 ??Hlmlde After 7.2
. IR 5.2 3.2 1.5 2.9 )
adhesion (*1)
(N/20 reflow
Support 23°C 4.5 4.5 4.5 5.1 5.3
mm) .
board side | After 6.6
to IR 7.3 7.3 7.3 7.5 (;1)
aluminum reflow
IR reflow retention (*2) (*2) (*2) (*3)
FEC PickTop cheracteriStic | good | good | geod | - | (b
Adhesive sheet
releasability after IR good | good | good | good (*5)
heating

(*1): cohesive failure
(*2) : FPC did not drop out.
(*3): FPC dropped out.
(*4) : Adhesive remained on the FPC side.
10 (*5) : Adhesive remained on the support side.

It was apparent from Table 1 that the adhesive sheets
produced in Examples 1 to 3 were relatively low in reduction
of adhesion under a high temperature of 200°C so that there
was no cohesive failure in the adhesive sheets. Moreover, the

15 pressure-sensitive adhesive layers did not deteriorate even
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characteristic after IR heating. In addition, the adhesive
5 sheets were good in adhesive sheet releasability after IR
heating. Consequently, the adhesive sheets produced in
Examples 1 to 3 are good in adhesion, IR reflow retention, FPC
pick-up characteristic and adhesive sheet releasability which
are very important as adhesive tapes for fixing FPCs in order
10 to mount electronic parts in the FPCs.

On the other hand, in Comparative Example 1, reduction
of adhesion at a high temperature was conspicuous and IR reflow
retention was low, so that each FPC dropped out from the support
board in the IR reflow retention test. In Comparative Example

15 2, a cohesive failure occurred under a high temperature and
adhesive remained on each FPC or on the support board.

In the flexible printed circuit board-fixing adhesive
sheet according to the invention, the pressure-sensitive
adhesive layer contains a specific acrylic-based copolymer,

20 and an aluminum-based crosslinker. Hence, the flexible
printed circuit board can be stuck to and released from the
carrier board easily. Even in the case where the
pressure-sensitive adhesive layer is heated when electronic

parts are mounted in each flexible printed circuit board, the

25 pressure-sensitive adhesive layer can be restrained or
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NG 10 FPC. Moreover, the FPC can be prevented from dropping out from
5 the pressure-sensitive adhesive layer even after the heating

process. Moreover, there is no pressure-sensitive adhesive

component remaining on the FPC after release. Moreover, the

adhesive sheet itself can be released from the carrier board

easily without breaking. Accordingly, electronic parts can

10 be mounted in each FPC with high accuracy.
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a base; and
a pressure-sensitive adhesive layer formed on at least
one surface of said base and including an acrylic-based
copolymer, and an aluminum-based crosslinker, said
10 acrylic-based copolymer containing (meth)acrylic alkyl ester

having an alkyl group with 4 to 14 carbon atoms as a main monomer

component and containing a functional group in one molecular.

2. An adhesive sheet according to Claim 1, wherein said
15 functional group contained in said acrylic-based copolymer is

derived from a functional group contained in a functional

group-containing copolymerizable monomer as a copolymerizable

monomer component.

20 3. An adhesive sheet according to Claim 2, wherein a ratio
of an amount of said functional group-containing
copolymerizable monomer to a total amount of monomer
components is selected to be in a range of from 0.1 % by weight
to 10 % by weight.

25
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of an amount of said functional group-containing
copolymerizable monomer to a total amount of monomer
components is selected to be in a range of from 0.1 % by weight

5 to 10 % by weight.

9. A method of mounting electronic parts in a flexible
printed circuit board according to claim 6, wherein an aluminum
chelate compound is used as said aluminum chelate crosslinker,
10 said aluminum-based chelate compound being constituted by
aluminum and a chelating agent capable of acting on aluminum

to form a chelate ring.
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