0 8 AUG 2005 FI XI NG ADHESI VE SHEET FOR FLEXI BLE PRI NTED Cl RCU T BOARD AND
METHOD FOR MOUNTI NG ELECTRONI C PARTS IN FLEXIBLE PRINTED CIRCU T quﬁQUEQab
present application is based on Japanese Patent 5 Application No.

2002- 36817, the entire contents of which are incorporated herein by
reference. BACKGROUND OF THE INVENTION 1. Field of the Invention The
present invention relates to an adhesi ve sheet useful 10 for fixing a
flexible printed circuit board (hereinafter referred to as "FPC

occasi oRghinie houzsTvE BRERParER (BREXIMIE BRANTED c&’hﬁ:@x&Pﬁ@Aﬁb%ﬁd y, it

relates to an adhesi ve sheet through which an FPC can be ea5|

at t ached/ (h@%& 14:53%_. gy released
fromthe carrl erqlg)éar Ne(\élleé:nﬂfréniﬁeﬂg%% ere tIFc#}( esive sheet has
been already used at | east oncg BhQI? §8§§§Iates to a method for nounting
el ectronic parts in an FPC by } h esive sheet. 2 Rel ated Art 20
Heretof ore, various kinds of electronic parts, (such as capacitors,
etc.) can be ABEREESRt apRfilFatdad G%G@ﬁedaQnaJ&P@§§SSO§P§38F an epoxy
board) automatically by use of “ a nounting machine [e.g., PANASERT (nade by
Mat sbshifrpl iaddiari &ol. naQ§2r|3§51(7:® the tenhregcomientisnefofhpelddirg i on of 25
an electronic circuit board. Because positional accuracy of 1 0 8 AUG 2005
incorporated herein by reference.

1. Field of the Invention
Thepresentinventionrelatestoznladhesivesheetuseful

10 for fixing a fiexible 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 F?C 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



the rigid board is inportant in the nounting nethod when electronic parts
are nounted, the rigid board is generally <carried in the condition mi\%%
rigid board is clanped by carrier rails so as to be prevented from ¢
5 On the other hand, reduction in size and wei ght of electronic appliances
has advanced in recent years. For this reason, electronic parts may be
nmounted (surface-nounted) directly in a surface of a flexible printed
circuit board (FPC) Positional accuracy of the FPCis | ow because the FPC
(board) 10 itself is so flexible that the FPC cannot be fixed firmy even

in the cadse mitgirde HdwerFBG i isnmdarged by thae rheunt angsmethbdr whene, for
exanple, the FPCis fixed to a carrier board by a nethod shown in Figs. 6A

and 6B hefaytera Retgnri< 8 tfoumstt &d Mot edi ¢ dt bea FRCi s Fhgaer8Algnd 6B are
schematic views 15 showi ng a typical exanple of the related-art FPC fi xing

net hod. cdvtidPSin GAcaRGEB L ildie treftertenrce iRUERard desicaRaRs BRCs; 6, a
not her board (fixing board or carrier board) ; 71, nother board-fixing

gui de pins;.i7 - | tjoni i i NS 3 for inserting the
not her bé(}&arr efggl xf%&%ﬁdded%rﬂnd;g%%% 7 ad%&g%d h%’[l(grg IPg{r?h?(?l'serti ng the

FPC- posi ti oni i de_.Ri 72: .8, i xing table. an . esive tapes.
The ﬁet hod sh&r‘!\i\‘/rﬂ::}!lne ﬁtglsegs h@iiddncfegjélﬁgésloans Bl lo%%.gq’(ﬁeg%ﬁ%g@fgre nount ed
on the surface of thfi,m)t herhboarc? 6 é%s]&lch as an_al um num board), while the
FPC- posi®iSShined JuPBR LpARECP21 AP AFTIRERF it HSCRBEhYFRES 724 V5 thriGyi ded i n
the FPCs 4. The FPCs 4 are stuck and fixed, from2 08 AUG 2005 above the
FPCs 4, TR he it oRaf 6 ftauRfittiounied pyprface-mounted)

directly in a surface of a flexible printed circuit board (FPC) .
Pesitional accuracy of the FPC is low because the FPC (board)
10 itself is so flexible that the 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; 71la,
holes for inserting the mother board~fixing quide 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



per FPC by the adhesive tapes 9 (e.g., pressure-sensitive adhesive tapes
conventional ly used such as adhesive tapes each of which has a polyimde
filmor a fluororesin-based filmas 5 a base, and a pressure-sensiti k8 AUG 2005
adhesive layer formed on a single surface of the base) . Then, the nother
board 6 is fixed to the carrier fixing table 8 while the nother

board-fixing guide pins 71 are fitted into the holes 7la provided in the

not her board 6. In the condition that the fixing table 8 is 10 cl anped by
carrier rails, electronic parts are nounted in the FPCs 4. A nmethod of

fixing @pdidehd PPEessyyr ensenshé imeradheshya 6 9@ dbbat Hicbestdasiappl i ed or
sprayed on a carrier board (fixing board) and fixing FPCs on the carrier

boar d icgelal % UPthnd S dleds factapEC 6 (L1 yed bpeLlereasthghchoard in the

rel ated-art ronic parts nounting process as shown In Figs. 6A and 6B,

hovevera el ¥eotaesl of1oXL 19, SINPLACRToL hancEIGA opt i dled | n. about

2 to 4E%?aces and narrow adhesive ~tapes pe provided in

several places. ,Hence 0.much Labor and tine are required for

St achityMISCH: hiasg o kel ViBeas st PR P b dtTadiss fEH eSS - A 1 on,
because the pressure-sensitive adhesive conponent may remain on the FPC,
it Can dPAIFFdIAPE S PIIFHUGHS PrOdesE i3 9hFFive dtYCITTHE B €1 @ et hod  of
sticking an adhesive sheet onto 25 a carrier board and then fixing FPCs
ont o t teinalifesbvdaskeef thepbgsalc 2D0sn miehaothatdiaad 6] s thhixes ectronic
parts nounting process, however, a heating process such as an infrared
heati ngq ItRe carrier fixing table 8 while the mother board-fixing

guide pins 71 are fitted into the holes 7l1a provided in the
mother board 6. In the condition that the fixing table 8 is

10 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 sprayedon 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 partsmounting 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



heating) process is required for nelting solder. Hence, the tenperature at
which the FPCs are released fromthe carrier 5 board varies, for exanple, in
a range of fromroomtenperature to about 200C which is a tenperatur Bﬂﬂ@ﬂmﬁ
after the IR heating process (IR ref |ow process) . In this case, though

t he adhesive sheet exhibits good fixing characteristic (tackiness) and good
rel ease characteristic (releasability) at the ordinary 10 tenperature, there
is the possibility that the adhesive sheet is softened or hardened due to
deformation or deterioration at a high tenperature (e.g., a high

t enper at ¢ Heusbnaktieed . R 1hethéng) ect Ve poOrt xadg €indg hraekhes ve sheet
is softened so that each FPC is rel eased fromthe adhesi ve sheet, the 15

pressur es§eRl | Ve rsliesh y & £orposeshcRBY sT 8ABE ArPArtRenEREinG -(@r adhesive
may remai n). \Wen, for exanple, the adhesive sheet is hardenéd, there may

Pnci dentard 5 gt IS s o & B auiFSr BOPRNP kP Bor oo EPeat bt r fhe. | &
ber f or matE R 2 C Ty Thalh {0 MR Ve 2ahda e 59 CLBe AR Rt he
carrier board easily without bregking or tearing after the adhesive sheet
has BeerPQfhb¥aylegsetor BFaRfrsd ™t ﬁe@%%@%atfﬁg’@ IR FEMREHATF S i ne i n
the 4 0 8 AUG 2005 heathg process é&égﬁéﬁlR refl ow process) becones very

hi gh, daabeptadohot HBR GEMG al Bt iaf te thealR hgadridtess i s

preferably used as the base in the adhesive sheet.
process (IR reflowprocess). Inthis case, though the adhesive

sheet exhibits good fixing characteristic (tackiness) and good
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 is 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



SUMVARY OF THE | NVENTI ON 5 Therefore, an object of the invention is to
provide a flexible printed circuit board-fixing adhesi ve sheet mhicB
facilitates sticking/release of each flexible printed circuit board ﬁ&Wﬁﬂgﬁ1
a carrier board and which has a pressure- sensitive adhesive |ayer that can
be restrained or prevented 10 from being defornmed or deteriorated even in
the case where the adhesive sheet is heated when electronic parts are
nounted in each flexible printed circuit board, and to provide a nethod
usi ng the adhesive sheet for nounting electronic parts in each flexible
print edheatingtphoeess (b gnotlikeredbjoecproteshe baveneésonery Highpr ovi de a
flexible printed circuit board-fixing adhesive sheet in which: each FPC

can be atisachdad/ldabachetbiméd andateatibreteloiat dhei hbaekaglgeides®rkability
when el ectronic parts are nounted in each FPC, each FPC can be prevented

from drpppb AGEOFAL ] oRsEACas 20nBr BSH! enSeRS| hiMesagBeghyatl ayer of the
adhesi ve sheet after a heating process; and the adhesive sheet itself can be

rel eased fromthe carri d ~easkky breaki ng while no
pressure-sensitive adhesivée conponent renal ns on each FPC after the

| , d i d hod he ad ive 2 h f [
Cl cot 1 oni o pat RETCEEC AR G B b o | e O B UG 2065 RAGEART Doard. A

further _object of the invention js t royi de a flexible rinted circuit
boar d- £ § REhtP LEIHRE RS nEbT CHAE WP 2RO~ BLELES oAfRePAY s SRR UGNt ed i n

each FPC with high accuracy ) ‘ i )
facilitates sticking/release of each flexible printed circuit

board to/from a carrier board and which has a pressure-
sensitive adhesive layer that can be restrained or prevented.

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



5 in addition to the aforenentioned characteristic, and a nethod wusing the
adhesi ve sheet for nounting electronic parts in each flexible printe@
circuit board. The inventors have nade an exam nation eagerly to achi 8@“62m5
the foregoing objects. As a result, it has been found that 10 when an
adhesi ve sheet having a base, and a pressure-sensitive adhesive |ayer which
is formed on at | east one surface of the base and which is nmade of an
acrylic-based pressure-sensitive adhesive conposition containing a specific
acrylic-based copolyner and a specific crosslinker is used, both adhesion

15 and relieasabiboaydof the adhesive sheet are kept excellent even after a
heating process at the tinme of nounting electronic parts in each FPC as

wel | as there A$uf@hadhsisiyet odnploaenveheidnmt 1§o prbt e BFO @fieler el ease
whil e both adhesion of the FPC to a carrier board and releasability of the

FPC fr O%H‘ﬁté@ (Ei@éu:L@ObQQ@Bd feRAnBeanRbali pedsnEBYS int RBildpvention has been
acconpl i shed. according to the |nvent|on t here |s provided a

flexible Péé@fc‘;r‘i‘b& g gegg B ddysi gy adhestye-shest of pr o it a1 exi bl e

prlnted CII‘CUI carrier er tO roni c
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| east one surface t he ase cont |n|n an acr) I|c ased copol ymer,
bnd-an 5P U9 ik BABEH P ORLRS BT, MOHBELEpY S50 RBreatRont ai hi ng

met h)acrylic al kyl ester havin an al kyl grou
( ) Ye}uble grlnted circuit board. yi 9 p

The inventors have made an examination eagerly to achieve
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 electronicparts
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



with 4 to 14 carbon atons as a mai n nononer conponent and containing a
functional group in one nolecular. Preferably, in the invention, the AUG 2005
functional group contained in the acrylic-based copolynmer is derive Qron1a
10 functional group contained in a functional group-containing

copol yneri zabl e nononmer as a copol yneri zabl e nononer conponent. The ratio of
t he anobunt of the functional group-containing copolynerizable nononmer to
the total armount of nononer conponents may be selected to be in a range of
from15 0.1 % by weight to 10 % by wei ght. Preferabl the base is a

heat - r e®FdP&RE 1CI1|r 9 &veFdo lﬁ?éﬂlgcorﬂlbrﬁﬁﬁ.rsla;f‘%ta PreTHPefature of not
| ower than 100C. The invention includes a nethod of nounting electronic
parts i weasfitaviebr@hpsivieekr ¥e¥ doirmegoan it ilseiskdPhng Iwefacees the of

fixing a flexible printed circuit board to a carrier board by a flexible

pri nt edbaisecant boartd-ihiibxiongradieyihic-dased abgfdlnedtembared anmd nounti ng

el ectronic parts in a surface of the flexible printed circuit board. BRI EF

DESCRI PELGNi 6amFbE seBAWINGS 14nkerg. the iasrglsehaymidd dop Mmeyy showi ng a
state in which 7 0 8 AUG 2005 FPCs are stuck to a carrier board by use of an

adhesi veopit8eh i ndC qRedN & @ 1tike dinantdserr ardifdg anlBilsy B gehgiatic side
view showing this state; Fig. 2 is a sectional view show ng an exanpl e of

the '5 a&taﬁS'zLV%oShzqua%%ﬁyt%% QAst BE ra e HdrYie fFicbmpbrdeh @ Afgtional view

showi ng anot her exanpl e
containing a functional group in one molecular.

Preferably, in the invention, the functional group
contained in the acrylic-based copolymer is derived from a
10 functional group contained in a functional group-containing
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



t he adhesi ve sheet according to the invention; Fig. 4 is a graph show ng the
IR reflow tenperature condition; 10 Fig. 5 is a schematic viem/shomﬁwg.hei
configuration of an FPC sanple in evaluation of IR reflow retention; A 005
Figs. 6A and 6B are schematic views showi ng a typical exanple of the

rel ated-art FPC-fixing nethod. DETAILED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS 15 An enbodi nent of the invention will be described bel ow by
referring to the drawi ngs in accordance with necessity. Figs. 1A and 1B are
schematic views showi ng an exanple of the nethod for nounting el ectronic
parts i rFrRachrePEtackotdi aganridhedandtdbyi ose Gpen fadkaddiwe BhgetlA is a
schematic top view 20 showi ng an exanple of the state in which FPCs are

stuck t aqcdor@did &o ke dnvend g atll iFSga IBherBli §chieda tiicewiseow ng
this exanple. In Figs. 1A and 1B, the reference nuneral 4 designates FPCs;

5 a doqg_ r Srdpd rRdhesi vesisheet having a  base; 51, pressure-sensitive
adhesi ve | ayers of the 25 doubl ‘e- si ded adhesi ve sheet 5; 6, a carrier board

(fixing 8 0 8 A éf 2093 %%;eq:)th vATY r(pltéwr r{g} rrggg %Iﬁle&gn%ﬁiere 72, FPC

posi tioning gui pi NS; 5s for i nser oar% f|X|ng

gui de pin 1, 72 oles fo |nsert the FPC- posi tioning guide pins 72;
and g ihﬁ%ﬁ%ﬁ %ﬁ%éﬁuf%%ﬂﬁé? % n%ﬁ?Eﬂﬁ?“lB t he doubl e-si ded
adhesive sheet_ 5 is stuck onto tgg whol e, or the nearly whol e_of one surface
of the carriefi%hodrdS62 SRGLLRBEPFLCY SPEWIRGCRNPENETPLEITRE- Sdnsiti ve

the adhesive sheet according to the invention;
Fig. 4 is a graph showing the IR reflow temperature
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



adhesi ve | ayer 51 of the doubl e-sided adhesive sheet 5 at predeterm ned
portions. Mre specifically, the doubl e-sided 10 adhesive sheet 5 is sthﬁy
onto one surface of the carrier board 6 through one pressure- sensi t \BeAUG 2005
adhesive | ayer 51 of the double-sided adhesive sheet 5, and the FPCs are
stuck and fixed to the other pressure-sensitive adhesive |ayer 51 of the
doubl e- si ded adhesi ve sheet 5 at predeterm ned portions by use 15 of the
FPC- positioning guide pins 72 and the holes 72a. Then, the carrier board 6
with the stuck FPCS 4 stuck thereon is fixed onto the carrier fixing table
8 by usboatdi he7iptinethebobpdrti-firgnguigdédpi psindk a2d tHRE-Hol es 71a.
Incidentally, the holes 7la for inserting the nother board-fixing guide

pins 20 aélamgnihg beies g2asforiapsestéfardhe i posht tROI MgtPsi-de pins
72 can e formed by neans of punching or the like after the double-sided

adhesi vsoﬁbaesflﬁlhg g&yag Bﬂhg t7lile 6@5“ 861eR026¢ GnsAS ASRF der&ed above, in

t he |nvent|on can fixéd to the carrier boar easi |y because

an adhegs asgggaoghgghg@as 2005, ‘s S D B Bl o

Fi gs. ase, r éssure-sensitrve adhesive | ayer
pr oy, de n_ at .l.east e rfac of t IS u sqQ that, the FPCs put
P e SPe Tedndmrans e o HREBPest iR ERRert To S et Pttt E e surf hoe
of the adhesive Sh?ekﬁfrOVIded on thz carrier board are stuck and fixed to
the carPREP WEaraoleth E8¢creaheheaerr FPecetiur pped W theefdettohi c parts

is to be renoved after the electronic parts are nounted in the FPC,
board 6, and the FPCs 4 are stuck to a pressure-sensitive

adhesive layer 51 of the double-sided adhesive sheet 5 at
predetermined portions. More specifically, the dcuble-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 guide pins 72 and the holes 72a. Then,
the carrier 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 7la 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



the FPC equi pped with the electronic parts can be sinply renoved 10 fromthe
carrier board having the pressure-sensitive adhesive layer as its su Pﬁ@g2mﬁ
wi t hout the necessity of separating the adhesive sheet. Accordingly,

FPCs can be fixed to the <carrier board and renoved fromthe carrier board
with excellent workability. The workability can be inproved greatly, so

that 15 the production cost can be reduced. In addition, when the whole

| ower surface of each FPC is fixed to the carrier board through the
pressure-sensitive_ adhesive |ayer, each EPC can be firn1¥?fixed.to t he

ays A .
carrier (ddarddopblersisdedeadpsiva SRaL cadbi10fer A i28d 1Bt I &WiCho 20 gap
formed between each FPC and (the pressure-sensitive adhesive |ayer as the
surface 4y a hasear ahdra bz urensensithee @adkesHiovedsiveomHowiagsl acenent
generated in each FPC when electronic parts are fixed to the FPC. Hence,
el ect r ommr glades stcanebsunbane edlf | thedasHPCswiuskhdhsght pasi theriCsaccur acy.
25 (Carrier Board) 10 0 8 AUG 2005 Al though a board rigid enough to ensure

f 1 at nessputs urh prsdate mhimgduss bobstls Af gtias Spbessdrersansepaxg- based resin
board can be used as the carrier board 6, the material and shape of the

carriser haadh & arf dolsulriiideed rathal Adheti ¢ansihee 68 £6¥ Bdled s UiHably in

accordance with an apparatus (especially, automatic nounting apparatus) for

mount | NG LGk QUL Pt 5 Lieaiy FPGed Adheshy e RhEet )y PoatBy! e-si ded

Moreover, when each FPC equipped with electronic parts is to
be removed after the electronic parts are mounted in the FPC,
the FPC equipped with the electronic parts canbe simply removed

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 board with 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
electronic parts are fixed to the FPC. Hence, electronicparts

can be mounted in each FPC with high positional accuracy.

25 (Carrier Board)

10



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 iﬁ %®ﬁq
for fixing such flexible printed circuit boards onto the carrier boa B 005
order to mount electronic parts in a surface of each flexible printed
circuit 15 board. Fig. 2 is a schematic sectional view partially show ng an
exanple of the flexible printed circuit board-fixing adhesive sheet
according to the invention. Fig. 3 is a schematic sectional view partially
showi ng anot her exanple of the flexible printed circuit board-fixing

adhesi ve sheetAl Zhwegter doagad oighd enveghi bo,ensufe ofl@&nede, fdexh bl e
printed circuit board-fixing adhesive sheet 1 (hereinafter also referred to
as "FPC- 4 xdma Lathes wwahtetd qlrass myard adhesi woshiedtd'gedhasesin
pressure-sensitive adhesive layer 2, and a base 3. In the 25 exanple shown

in Fig. goatdeahRSe isddngs adheshyeishastard Bastdd ndt&rAHG 2AQ%Easd ruct ure

in which the pressure-sensitive adhesive layer 2 is |am nated on one

surface {oingl & SidARELalcLhe R9e i teflaFiad1 Gur it FEGJ1at gy adnesive

sheet 1 as pressure- sensitive adhesive | ayers , and a base In the

exanpl e 5. sh in Fig. e FPG-f xi iLve she has a structure
in |chsTﬂ%Q%Q%sgﬁr%éé%ﬁ%ﬁ%?%éﬂg e%%v%g?ggggésZiesg?giﬁéiyhated on
opposite surfages of the base 31. As escri bed above, .an adhesi ve sheet

formed tHRANLES JEESHE- AR AR S Y% 2 eghneRicd RAF tohe or each

of 10 opposite surfaces of a base can be used as the FPC-fi xing
in each FPC

(Adhesive Sheet)
A single-sided adhesive sheet shown in Fig. 2 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 board. 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



adhesive sheet (1, 11) according to the invention. In the FPC-fixing

adhesi ve sheet (1, 11), each pressure-sensitive adhesive |ayer (2, 2&é
contains an acrylic-based polymer, and an al um num based crosslinkery f@GZNE
The acrylic-based copol yner contains (nmeth)acrylic al kyl ester having an

al kyl group with 4 to 14 carbon atons (i.e., (neth)acrylic C4_1, -al kyl

ester] as a main nononer conponent and contains a functional group in one
nol ecul e. Because the acrylic-based copol ymer contains a functional group

in one 20 nol ecul e, the acrylic-based copol ynmer can be crosslinked by the

al um nung hasetttaires 3ni Rkeehbyhuser @§stihe-§onsit onal a@i@sipve tagdereby form
the pressure-sensitive adhesive |ayer (2, 21). Accordingly, the

pressur e; senshid e adiedne duy@icd 2sidlgl OfsutheHPe o ivH g adhesi ve sheet
(1, 11) can be nmade to exhibit 25 excellent heat resistance, so that the

pressur epseqy i ye 42 G ALG, 2005, ABEBl oS haE 1( 2na 2L LS, figsLr ai ned or

prevent varyi ng orating In accordance e tenperature
of the ressure-sepnsi t.ive .adhesi | ayer (% 21% wh the FPC-fixing
adhesi ve %ﬁﬁ%ﬁlYﬁqaibﬁsﬁ%§tﬁﬁ%fﬁﬁsgi’pﬁége?e AP fie lteﬁgbﬁ%&%u%§a§mpéhge (e.g.,
a tenperature range of _fromOC to_300C, both  inclusive). Accordingly, even
in tRe cCARIMNER & ihe FPENS i KFhigl hhkRdi 98hepbee gheet1iljBapedted (e.g.
| R-heated) in a heating process (e.g., an IR reflow process), the
pressur essrigiuie d raghéshvehpagees gpre23enpst heet drthesvre drietp 1 2dor
har dened. Hence, excellent tackiness and releasability can be retained at
t he or diamee yldreirpered wre.o@pesife calltfaces of the base 31. As
described above, an adhesive sheet formed to have a
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



each FPC does not drop out fromthe carrier board even after the heating
process. Moreover, there is no pressure-sensitive adhesive conponent @%ﬂ@?ﬂﬁ
pressure-sensitive adhesive layer 15 remaining on each FPC (i.e., Q

no remai ni ng adhesive) even in the case where the FPC is released
(Pressure-Sensitive Adhesive Layer) The tackifier (pressure-sensitive
adhesi ve agent) constituting the pressure-sensitive adhesive |ayer (2, 21)
is 20 an acrylic-based pressure-sensitive adhesive conposition containing
an acrylic-based copolyner as a base polymer, and an al um num based

crossl i ieresisva levessi2nikiligl agest tr aired gdr Pre¥epasddt edpolaivémont ai ns
(meth)acrylic C4.14-al kyl ester as a main nononer conponent and contains a
functi onadt RF-egrioum tiimonen ot @eudancdddi th vielse ot emperatkeenay bhem xed with
13 0 B AUG 2005 the pressure-sensitive adhesi ve agent as occasi on demands.

One ki ndpeds PressyuresiSEina bidhe sddkesayeragen ineyhbs tiseEFpPCSifiglivhgor two or
nore kinds of pressure-sensitive adhesive agents may be used in

combi natd @b s i d ARk¥It ¢1 baplepl iGORGLYNEA )a Eﬁreo@t@mdl%ed f&%m?%rrxélt'u%ebas ed
copol ymer can be prepared by the follow ng nmethod (1) . The net hod

(1) 55, ARL P, CoRSkUA10 LR kac ekt oOF 1 Ao pben a0 o i1

nononer nmononer cont al ni ng IO a functional

0r0UD (14 e RS RUBLC SR Tert ORIy TR, O 2 3
(i.e., fixing adhesive sheet (1, 11) is heated (e.g., IR-heated) in
a heating process {e.g., an IR reflow process), the
pressure-sensitive adhesive layer (2, 21) is neither 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 heating process. Moreover, there is no 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



as a copol yneri zabl e nononer conponent) and wi th another copol ynerizabl e
nononmer provi ded as occasi on demands. The 15 nethod (2) is a nethod gf AUG 2005
maki ng use of know chem cal reaction to give a functional group to @
acrylic-based polynmer containing (nmeth)acrylic C4-14-al kyl ester as a nain
nononer conponent and contai ni ng anot her copol yneri zabl e nononer as a
copol yneri zabl e nononer conponent as occasi on demands. In 20 the invention,
the acrylic-based copol yner can be preferably prepared by the nmethod (1).
For exanple, the ratio of the anpunt of (neth)acrylic C4-14-alkyl ester
used astaeniigsgviemsensédirpdive RCADES ivfe adeity [gsc dsed opARARES t o t he
total amount of all nononmer 25 conponents can be selected to be not | ower

t han 500%ebkiwei gifit pt4s6udeASENBG0E V& radhersdmge agferftr amyb®&ouBsedwi ght to
100 % by weight) . The ratio of the ampbunt of (meth) acrylic C4-14-alkyl
ester tgihhey bet avoasrunbref kdndsmertome seanmeestss disrPraftarably sel ected
to be not Iower than 80 % by wei ght, nore preferably not lower 5 than 90 %

by weig Egnegrhiaﬁlubérh)éedt he epkbIWAHIdH.0 is not |ower than 97 % by
wei ght . anpl es of the functional group in the acrylic-based copolyner

i ncl4de axggfggfglbggggpco Dihepgen atomcontaining group (such as an
am de group, an am no group, a cyano group, 10 or an imde group) , a

YO 910 SR, SRR T EELE R 00 8 bRZEYPDA 0 070U
crosshipkere ah o%iRY ALLALQUR P BT (87 .2 HAL RO PP s A AMRES 97 oUP:
of copolymerizing (meth)acrylic C,,,~alkyl ester as a main
monomer component with a copolymerizable monomer containing

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
Cy.1y—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



an am no group, or a cyano group (particularly a carboxyl group) 15 is used
as the functional group. One functional group may be wused singly or
plurality of functional groups nmay be used in conbination. Specificaﬁ%;\,umoo5
the region of the alkyl group in (meth)acrylic C4-14-al kyl ester is not
particularly limted if 20 the alkyl group has 4 to 14 carbon atons.
Exanpl es of the al kyl 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, a hexyl group, a heptyl group, an octyl group, an

i sooct yl (i eUpargge2-oft e 6Pl 3gbgupe ighnohyl 100 0¥ by ale 2pht sOoNarhd group, a
decyl group, an isodecyl group, an undecyl 15 0 8 AUG 2005 group, a dodecyl

group (|24l O QMY amcurit bde Qi tO) Ry 13Rd c, @, Ltk Adect e IR HAYr i styl
group). Specifically, exanples of the (nmeth)acrylic C4_14-al kyl ester

i ncl ude 5 %’é’ltﬁknoﬁl tB):a&:uymtn%mérseeﬂbzsheg%tmagffevéeﬁéaeol ¢l e

(met h)acry uty nmet h) acryl ate, pentyl )acryl at e, neopentyl
th h

(et ) g P BB ﬁ(hrcf% 2 r%»%%ei ?Sﬂxé%ﬁﬁﬁ ?5% <§acr§¥ey% decy!
t | at d d

yr %3?”% 2 B R AT e A o0l BT B o

CA_14-al kyl ester |nclude butyl (nmeth)acryl ate, |sooctyl (meth)acryl ate,

2-et hyl HWAT fhant i hct yPatwe1dMe- i sononyl  (meth)acryl ate. One kind of

(meth) acrylic C4_1,-alkyl ester may be used singly or two or
Examples of the functional group in the acrylic-based

copolymer include a carboxyl group, a nitrogen atom-containing
group (such as an amide group, an amino group, a cyano group,
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 thealkyl 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, a hexyl group, a heptyl group, an octyl group, an
isooctyl group, a 2-ethylhexyl group, a nonyl group, an

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

15



15 nore kinds of (neth) acrylic C4-14-al kyl ester may be used in

conbi nati on. Exanples of the functional group-containing copolyneri 6%2/&[%
nononer i nclude a carboxyl group-containing copolynerizable nononer; 2005
nitrogen atom contai ni ng 20 copol yneri zabl e nononer, a hydroxyl
group-cont ai ning copol yneri zabl e nononmer, an epoxy group-contai ni ng

copol yneri zabl e nononer, a nercapto group-containing copolynerizable
nononer, and an isocyanate group-containing copolynerizable nonomer. More
specifically, exanples of the 25 functional group-containing copolynerizable

nmonomer gjrBQEl;'dgdé@eQY@ ML 0058 $RIPDM ) I=0UR16eRkAI BirBApGoRakyNeri zabl e

nmononmer ‘such as acrylic acid, nethacrylic acid, itaconic acid, maleic acid

anhydr | deyeero400ie afbch BRI ACdoud | UFBEL £ 8k dy dexBhbiogen

at om cont al ni ng copo bl e an 5 am gr oup- cont ai ni ng

copol YTl 238! S IRRGUEL AYch cas LB aGryl A dyaM-yigyl gyrol i done, and

N, N- di meth cryrfam-de}tan ‘amno group- cont ai ni ng opol yneri zabl e

nononer su as h) acryl oyl nor phol.i ne an am noet hyl (neth)acrylate, a
AR 31T o DA 0 S e o St v e Y A A

(meth)acrylonitrile, or an imde group-cqontaining caopolynerizabl e nononer
such® as (mefh) 8REXYRAEI eitmPde Yand Meddp essiladicei med&Yla hydr oxyl
group-cont ai ni ng copol yneri zabl e nononmer such as hydroxynet hyl
(et h) admgthi ecrlhyer oxpgovept vimdmietdd egiratlete , 1 5ieXylydr oxypr opyl
(meth)acrylate, and glyceryl dinethacryl ate;
(meth)acrylate, heptyl (meth)acrylate, octyl (meth)acrylate,
isooctyl (meth)acrylate, 2-ethylhexyl (meth)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, isooctyl (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:

1o



I

an epoxy group-containi ng copol yneri zabl e nononer such as gl ycidyl
(nmeth)acrylate; and an isocyanate group-containing copolynerizable aﬁpﬁrmﬁ
such as 2-nethacryl oyl oxyethyl isocyanate. Further, a mercapto grougP ﬁ
is atermnal 20 group in a chain transfer agent can be introduced as the
functional group. O these functional group-containing copolynerizable
nononers, a carboxyl group-containing copolynerizable nononer can be used
preferably in ternms of reactivity to the alum num based crosslinker and
general 25 purpose characteristic. Especially, acrylic acid or 17 0 8 AUG
2005 net hacayboryacgtous-tbetabsingutdpdbl gmeheabl bembnomét ogath as

gr oup- cont ai ni ng copol yneri zable nononer is used, the ratio of the anount

of the fypeyionahcid] OMBtﬁQEﬁ:Qﬂlﬂbnﬁc(iﬂpo|1}iﬁ%b|n§%b|a%1@9n(ﬁ{£qreﬂco ddigy t ot al
amount 5 of all nononer conponents can be selected to be in a range of from

0.1 %bya}q’gyg}lgdteo &9 YRy WeLght mer% herabliy, i Bndy RS 1 oh dilgmD. 1 % by

wei ght to y welig t Anot her "copol ynerlzab e nonomner than the (et h)
copol yrePr ERBER B hBNer ks he PupeREr Tisararkas 1B HReRoRes” ctbonent as
(et 19 acPPEe. SFRYP” ggﬁtelnefaai APRPIgRE, Xaab‘}éa&'o%e%%%ﬁ%a' 250 3 carbon
(et h) ac (55 5 baCRHAAPSEPr oy LCHAPHF oASAPREL congmBUR) Seryl ic ol Kyl ester

containing an al kyl group having 15 to 20 carbon
dimethyl (meth)acrylamide, an amino group-containing

copolymerizable monomer such as (meth)acryloylmorpholine and
aminoethyl (meth)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 monomérs, 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



atons, such as stearyl (neth) acrylate; vinyl esters such as vinyl acetate;
styrene-based nononer such as styrene; and a-ol efin-based nononer su&E A%ﬁ

et hyl ene and propyl ene. 20 For preparing the acrylic-based copol yner, 2005
m xture of the nononer conponents can be subjected to an ordinary

pol ari zati on met hod such as an enul sion pol yneri zation nethod or a solution
pol yneri zati on nmethod. Further, a general polynerization nethod such as a
bat ch pol ynmeri zati on nmethod, 25 a continuous drip polynerization nmethod or a
split 18 0 8 AUG 2005 pol yneri zati on net hod maybe used. A

pol ynerimathadrplicatiotd ia chaimostasafeabagent, etc., which are known
commonly or publicly, may be used for the polynerization. A commonly or

publicly knowyesml shd yi e B0 1 "§¥o B-Us8€ai fingheopBuUlf@R zable
pol ynmeri zation. Incidentally, the tenperature for the polynerization is,

for exa”ﬁf?&ﬁomé.‘glf‘sr@é‘ ,Otf.hélrf’gff’gcoEotﬁQCamo&ﬁ‘lc!JHianHEB@ﬁﬁ@tgo?éil I nker) A

commonl y or publicly known al um num based crosslinker can be used as the

o Um U D35S SHOREL LK o AR ER 0l il SLUPLOUM DpecSresl ke

i ncl ude T unnon a
crosslinker.., One kind of alum.num based crosslinker may be used singly or
two gt nof L kFORSTEE SPBRPRENEGASER of I GTHES Sty b Boeangn of

conbi nation. 15 For exanple, an al um num chel ate conpound constituted by
al umi nunf BP0 dh It uRiYnuRt eBht 8P nihG SanpisdAbty sRERL8EaLAY uRR rRukamEho or di)

al cohol ate] and a chel ati ng agent capabl e
of from 0.1 % by weight to 3 % by weight.

Another copolymerizable monomer than the (meth)acrylic
Cy.s—alkyl ester and the functional group-containing

10 copolymerizable monomer may be further 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

18



of acting on alum num (atom) to forma chelate ring can be used as the

al um num chel ate crosslinker. Exanples of the 20 chel ati ng agent ianH%ﬁG%
R- di carbonyl compound [e.g., 3- diketones such as acetyl acetone, 005
2, 4- hexanedi one, 2,4- heptanedi one, 3,5-heptanedi one, 2, 4-octanedi one, 3, 5-
oct anedi one, 2, 4-nonanedi one, 3, 5-nonanedi one, and 5- nethyl-2, ‘

4- hexanedi one; 0O-ketoesters (acetoacetic Cl1_20-al kyl 25 ester, etc.) such as
nmet hyl acetoacetate, ethyl acetoacetate, 19 0 0 AUG 2005 propyl

acet oacetate, isopropyl acetoacetate, butyl acetoacetate, isobutyl

acet oac g¢tcdiyeme rd-Z@aftiydn me ehod vetyabe 1 setl- buk po lavetrdzedtiane] n Rt ke hyt hexyl
acetoacetate, and dodecyl acetoacetate; (3-diesters such diethyl malonate],

and a 5 Lanamy It eoFamtdeat Netie Ny ditdoH e UhdWin &by gseup i n the
R position (e.g., diacetone al cohol, diacetone am ne, salicylal dehyde,

met hyl  $Rlj19¥13t e maQf b 1BEAYESA! f 16y | 5 Hedr i Al at angoagenh yBY be used
singly or a plurality of chelating agents nay be used in conbination. 10

More s L fi.cal aml. es; ef . ﬁ%ﬁ[g LSSl ] . _.ncl ude:
aIuninEﬁﬁ%&f@?ﬁiéngétgﬁ%F% 9£h%ﬁ%§§£ aIuﬁ?%ggg%gég%ﬁﬁgﬁélg%@?%%% e), and
al umpnum tris(propi.onyl acetonate); .alumnumtris(acetoaceti ¢ al kyl ester
Cuch® a5 PALYRRDA OO ot FOFAORt bARVAl E'e GPURERTRILrs for tne )
tris(t-butyl acetoacetate), etc.; alum.num]|[(nmono_or bi acetyl acet onat e
bt S PO RaT e 2Rl GRLE] o FiAmBLET o B rabe 0 Tradaearks Y09 )]
nono( acetyl acet onate biséethylacetoacetate), al um num
nDno(acetyf%k@@b%%@eéased rosslinker)

A commonly or publicly known aluminum-based crosslinker
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 mofe
kinds of aluminum-based crosslinkers may be used in
combination.

15 For example, an éluminum 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 B-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; f—-ketoesters (acetoacetic C,_,,~alkyl

25 ester, etc.) such as methyl acetoacetate, ethyl acetoacetate,
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bi s(i sobutyl acet oacetate), alum num nono(acetyl acetonate) 20

bi s(2- et hyl hexyl acet oacetate), and al um num nono(acetyl acetonate)

bi s(dodecyl acet oacetate); [(nmono or bis)(acyl acetonate)] alum'nurn[(QjﬁiAEwm5
nono) al cohol ate] such as (acetyl acetonate) al um num diisopropylate, and bis
(acetyl acetonate) al um num nonoi sopropyl ate; and [ (nono or 25

bi s) (acetoacetic al kyl ester)] alumnum|[(di or 20 0O 8 AUG 2005
nono) al cohol ate] such as (ethyl acetoacetate) al um num diisopropylate, and

bi s(et hyl acet oacetate) al um num nonoi sopropylate. Al um numtrial cohol ate
such as atopyhuacétoatdyhae e, isdpadbpyl nacetoacstptepybatgl al um num
tri-s-butylate, alum num tri-2-ethyl hexylate, and nono-s-butoxyal um num

di i soprogytebLceentde Ussueplt heetbubbnatepl sobakglieacerasskicaker,. An
al umi num chel ate crosslinker is preferably used as 10 the al um num based

crosslinkeg,t yEf%Q;Cét%alc)étaadéjWﬂ@%Vlh%MC§&¥£@§@EQQEEe)ar?di Rdggpumtris

(ethyl acetoacetate) is pref erab y used as the al um num based crosslinker.

In the 'g%ls%argal apel vivaeLional (oenhygeryl ahe ORucbe, added 1n order to

|nprove harac erls ic o ressu -Sensitive adhesive
agent es, of Iate |nclu

f |
RGNty Calc? oﬁlfewf?%é? 08 IR TR e B A Bt R y 1 ate,

ethylene egcoI di (neth)acryl at e, and 1, 6- hexanedi ol, di(meth)acryl ate.
in the B position (e.g., diacetone alcohol, diacetone amine,

salicylaldehyde, methyl salicylate, or N-methylsalicylamide).
A chelating agent may be used singly or a plurality of chelating
agents may be used in combination.

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 bis(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) aluminum monoisopropylate; and [ (mono or

25 Dbis) (acetoacetic alkyl ester)] aluminum {(di or

20



20 Incidentally, when particularly high heat resistance is required of the
pressure-sensitive adhesive agent, a polyner curable by irradiation MA%U
ultraviolet rays is preferably wused as the pressure-sensitive adhesiO/& AUG 2005
agent. Various kinds of known additives such as a tackifier, a plasticizer,
a 25 softener, a filler, a colorant (e.g., pignment and dye), an age 21 0 8
AUG 2005 resistor, and an anti-oxi dant may be added as optional conponents
to the pressure-sensitive adhesive agent. Exanples of the tackifier resin

i nclude: a petrol eumbased resin such as an aliphatic petroleumresin, an

ar omat i cmonpétilobeohatedi sucanasan eahiydydeato guettradieduralnesinmunf al i cyclic
saturated hydrocarbon resin) obtai ned by hydrogenation of an aromatic

pet r ol eudifesbRopy 1a@S, Nabas 8d sf(eshy 1k ars taa%)n aland dydr ogenat ed rosin
ester); a terpenic-based resin (such as a terpene resin, an aromatic
nDdlfledmbgbggggrgg 1Rted 10 hydrogenated terpene resin, and a terpene
phenol resin); yrene-based resin; and a counarone- |ndene reS|n The

UL tﬂ“fu{ﬂ&§ﬁﬁ”%§1§%% i‘é%eagﬂ%?lh‘é‘% 53Y§in ’trZ_Lje)tlhéﬁI ec? o bein a

particularly I1Tm |ckness ¢an be se

range; of ron1abo t.10 15 g} about 200 e$eéa9 ﬁ @ ran e of from
Rboutd 20 3gHR P 5&%59@6°§ 2Paace)umipunn ot i Pr i b e e palunfaial)
t he adhesi ve_sheet i s not gprtlcularly limted. A plastic film of

20 pol ye$tér SGEHYé§e§¥ﬂ§§€hyP€ﬁemP EPRONECFYE L U3 But yI ene

diisopropylate can be used as the aluminum alcoholate
crosslinker.
An aluminum chelate crosslinker is preferably used as

10 the aluminum-based crosslinker. 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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terepht hal ate or pol yet hyl ene napht hal ate or of plastics such

aspol yphenyl ene sul fi de, polyether-sul fone, polyether-imde,

pol yet her - et her - ket one, polyi m de or polyan de-im de can be preferabﬁﬁ Hg%@mi
as the base (3, 31) . One kind of base material 25 may be used singly or two
or nore kinds of base materials may 22 0 8 AUG 2005 be used in conbination.

In a process for nounting electronic parts, the FPCs are generally exposed
to a very high tenperature for a short tine because solder needs to be

nmel ted. For exanple, various 5 heating conditions are used in infrared

heating (kBiBeatinghd But aatliyRixGAareXa@y &d addel heatdgwi gendi tion that a
peak tenperature of about 260C is retained as a nmaxi numtenperature and

t he rete%}ngen%%lﬁtgh% ERI% B%_@%s]gff@n%re%fsq][tielldes AUl v apefoNds.

- Accordi ng ese plastic filnms, a m havi ng 10é%eat Tesistance is

f b b -3, 31). E : , 1 whi ch
Phe heat TraPelan o Mhe ERR R o b a BT haotry by B0 Rl Y not

m can ~bé used conti nuously ef erably not
| ower than 100C

g, f.f 100C t.0 350C . f er abl
ot 1| owgPst Rar 208 8% SpRER IR R54 o om0 8 ROGERL fs 1 ur Chor

preferably not | ower than 150C (e..g., .in a range of from 150C to 280C). The
base ?3, PSIFOABYHES Fbli 3 VY Asdadd G P@éfﬁgﬁﬂm FRS&RAERL1oYEbt Qi n
anchoring characteristic of the pressure-sensitive adhesive agent. The
surface spéaratad hygdpocavbopares tul amiained ad hyRsogerarioa, odngnone of
acid treatnent, corona discharge treatnent, and plasnma treatnent,

aromatic petroleum resin; a rosin-based resin (such as rosin

and hydrogenated rosin ester); a terpenic-based resin (such
as a terpene resin, an aromatic modified terpene resin, a
10 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 pm to about 200 um, preferably in a range of from about 20 um
to about 100 pm.
(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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————————

prinmer treatnment nmay be used singly or two or nore of these treatnments may
be used in conmbination in accordance wth the kind of the
pressure-sensitive adhesive agent, the kind of the 25 base, and so Qrﬁ“@ﬁ“@
8 AUG 2005 The thickness of the base (3, 31) is not particularly limted
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 from 12 pm
to 200 pin (preferably 5 in a range of from16 pmto 75 pm. The adhesive
sheet according to the invention can be produced as follows. An

acryli cpasgdaapplasmriraitai .ning (nmeth)acrylic al kyl ester having an
al kyl group with 4 to 14 carbon atons [i.e., (neth) acrylic C4_14-alkyl

ester] as a Mg, 10-JENOITRE rCAAROPERG AN GUN & BaRG s EMBGHQNgkegr OUp in

one nolecule is mxed wth an al um hum based crosslinker to prepare a

Lacki 11 SledULaALe: S80S LLve AJPRINR BORAL). A PEEPSHIRSGNELELYE

adhesivéJconp05|t| cont ar ni ng essure-sensitive adhesivé agent is

applied_ on at |east, one 15 syrface (ane or each of opposite surfaces) of a
base andeCaSSs SOHAST By Ratihd SMheq 1 ko TREFLSy FaEHONS

pressure-sensitive adhesive layer. In this manner, the _adhesive sheet can
be pPodiediNhePaghtalny, atRelsedpbsiingirramhasd ina 4ddRabeatwngh
el ectromagneti ¢ wave such as 20 ultraviolet rays in accordance with
necessi it & ralpdasd dxammlady Bdeapsadtdd o rrandl pras siiat sers¢akve
adhesive | ayer as occasion demands. Accordingly, the adhesive sheet
temperature of about 260°C is retained as a maximum temperature
and the retention time of the peak temperature is about 20
seconds. - Accordingly, of these plastic films, aAfilm having
10 heat resistance is preferébly 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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(pressure-sensitive adhesi ve sheet) according to the invention may be a
doubl e- si ded adhesi ve sheet having 25 pressure-sensitive adhesive |ayers 8
opposite surfaces of the 24 0 8 AUG 2005 base or nmay be a single-sideBlBAU 2005
adhesi ve sheet having a pressure-sensitive adhesive |ayer on one of the
opposite surfaces of the base. Preferably, the adhesive sheet according to
the 5 invention is provided as a doubl e-si ded adhesi ve sheet.

I nci dentally, when the adhesive sheet is provided as a double-sided

adhesi ve sheet, pressure-sensitive adhesive agents (adhesive agents) in the

pressur e- sensidiy e radhasive of aer Hd i (Bt exl )on PRRAS idaa tsid1aces, of the
base may be 10 different fromeach other or may be identical to each other.

For exanp| g+ &as ﬁf@‘é&%d b QS c"t%@%ql %bwqr@%ggcnﬂ Ean& trﬁ%&r ding to

the invention i s us as an a esi ve eet for ng an I Xxi ng FPCs
(flexible printed.circui oard rrJ board. Incidentally, in
Fi gs. 1AP%$P0°S_LPB % Y%=+ do&t?l e- esxl"ﬂ?i‘?eg)cil a(dh eh]s(f'nee S Jc%nqedr??ﬁ?u % base is
provi ded et we a_carrier board nd e ch FPC 4 so that each FPC 4 is
bonded t%ef %‘gr]cﬂ be BBa‘?dr%ngqt%ﬁe ﬁa e HBPE] 20QHR HEFGE T AT 1 he

carrier board 6 through the double- si ded adhesive sheet 5. Al though Figs.
1A ard 1B pari3rgg 2§ yEsdmw ¢ et ck e’ WhigRk- 20 t he base- cont ai ni ng
doubl e- si ded adhesive sheet 5 is stuck to the whole of one surface of the
carrier board Be tadhdgiventstet mgched igotapphe etnvent hencase hhere the
base-contai ni ng doubl e-si ded adhesive sheet 5 is stuck to only
predet erpotbed as follows. An acrylic-based copolymer containing
(meth)acrylic alkyl ester having an alkyl group with 4 to 14
carbon atoms {i.e., (meth)acrylic C,,,~alkyl ester] as a main
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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pl aces (e.g., FPC setting places and their peripheral places 25 or part of
FPC setting places) of one surface of the carrier 25 0 8 AUG 2005 board 6.

In the invention, the adhesive sheet may be a base- containing singl e{s3 Axi2005
adhesi ve sheet (adhesive tape). In this case, the base side surface of the
adhesive tape may be 5 stuck to the whole or a predeterm ned place of the
carrier board by use of an adhesive agent so that the carrier board can be
formed to have the pressure-sensitive adhesive |ayer of the adhesive tape

on its surface. In this manner, each FPC can be stuck and fixed to the

surface qsagéﬂeoxﬁrnga;%t E-SeS g1 o6 1 d0q aghesi Ve | QyeLt f"ﬁY%{??e' nvention, the

tensil e strengt e adhesive sheet is preferably s to be not

smal ler than 5 N 15 mm_{(e d n il ar of frompb 15 0.150 V15 mm),

nore pr e?reersasd’f@e nso%nrgsngaJI ee?aqkhéagr}l‘ge l\ﬁ!}g&ﬁrﬁgrﬁ e‘grgl:]én olf nNé%e rgf%éés% from 15 8

N15 nmto 50 thgngﬁlsgv%hat t he adhesive sheet itself can be rel eased
r'dh

from t he SIS g the adhesive sheet stuck thereto, easily
wi thout breaking. It is particularly preferable that the tensile strength
of the adhesi vérgfesabhly, Km adesing |heethar®ngdiy nke (‘dipecial |y not
smaller than 20 8 N15 nm) even after electronic parts are nmounted. \Wen the
t ensi be sinvengtiprofis herciited e shedaul kekeirled nadies i vmgeheatt er
el ectronic parts are nounted, the carrier board can be recycled because the
adhesi ve mheeiercal lbg réleaasdoe fadimdhee stoset ers hoeseli @esidy it hout
br eaki ng.
double-sided adhesive sheet, pressure-sensitive adhesive
agents (adhesive agents) in the 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 carrierboard 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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25 In the invention, the adhesion of the pressure-sensitive 26 06AUG095
adhesi ve |l ayer to each FPC is preferably selected to be smaller than_7.

N20 mm (e.g., in arange of from0.1 N20 mmto 7.3 N 20 mm, especioa@lmmm
in arange of from0.3 NN20 mmto 2.0 NN20 mmso that each FPC having

el ectronic parts nmounted therein 5 can be released fromthe
pressure-sensitive adhesive layer (i.e., FPC pick-up characteristic can be

i nproved) after the electronic parts are nounted in the FPC. \Wen a

doubl e-si ded adhesive sheet is used as shown in Figs. 1A and 1B, the

adhesi onpeatdt Be adhesi ve sheet to the carrier board can be selected to 10

be in a range equal to the range of the adhesion of the adhesive sheet to

each FPC. In thg thyenhi,@Atibhe afheshnasqket Reccrdhas Ko Sheglsscan be
adj usted suitably by selection of the kind of the préssure-sensitive

adhesi ve 8004 1 hes khade0k i b bhye; pantakaed (hAnLUe BN B3RU) & Sepsitive

adhesi ve "agen m xture ratro thereo SO on. dentally, the
guide pins.(71, 72),, the carrier fixin t 3%% 8,,.etc. are not rticularly
i teq bLScaashe St dirt Suff b, S dPaaneE SR PR AT B o
nounting electronjc parts in each FPC (especially, an autqmatic npunting
machihe) Stok TR CHANEYG MO8 1feBE SAEEBFBLR§ R 3 TR Of v EPB R L8P P d
preferably used as an adhesive sheet (such as an adhesive tape) stuck to
each FPCoyfvesi df eapradhasil ¥ rdant Beatdptotheachrrirpc-peanfloF@nngeboard and
punched into a suitable shape as occasion demands. In the flexible printed
circuit lfoamdd26of havagtheheseysustres¢nattovei aghesivhelayeentf oohet he
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 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 B8 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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27 0 B AUG 2005 pressure-sensitive adhesive |ayer is made of an

acrylic-based pressure-sensitive adhesive conposition containing an AUG 2005
acrylic-based copolynmer, and an al um num based crosslinker. The 6 2
acrylic-based copolynmer contains (neth)acrylic alkyl 5 ester having an al kyl
group with 4 to 14 carbon atons as a main nononer conponent and contains a
functional group in one nolecule. Accordingly, the tackiness of the
pressure- sensitive adhesive layer little varies after a heating process
(such as an IR heating process), so that there is little or 10 no

def or mat i pdr«leit ey Lakati o caldr ERY dls, pbearabheaiel d@sdStarbe fslahliexr used as
the base, the base can be restrained or prevented from being deforned or

det eri or atypd evenNgboehn (88g heaﬁmgre ¢ €3Hmh0as Wb Fubed NG
process). Accordingly, the tac i ness (adhesi on) of t he pressure 15 sensitive

adhesi ve PLE sitive
adhesi ve &?ﬂg%ﬂm $ %gg% gng%ﬁl\égg %%%Q%g? ?X""t@ﬁ’f“f Zq (??I?rl er
board, so that each FP not dIS l,aced af.ter atin Acc rdln

el ect r oni™®® 54 t@‘%tEﬁC%eEﬁﬁhﬁ?e&nﬁn &5¢ rﬁﬁéqmpﬁﬁ%ﬁiﬁﬁ%65§ﬁt Sﬁé1qégcuracy
20 Moreover, the rel easability of the pressure-sensitive adhesive |ayer is
kept éoooc%\/é?? FalgarchtirRp té"&?tl?\%ﬁS%%’Efpo‘iﬁnSb?lﬂé%ﬁdml'ﬁ? Ha¥8Fai ni ng on
each FPC is not generated. Wen the adhesive sheet is provided as a

doubl e- si diec -adF®S péckhupt chehachahéstie cardre jimpigveshn dfd aeltégsed from

25 the carrier board easily w thout breaking after electronic 28
electronic parts are mounted in the FPC. When a double-sided

adhesive sheet is used as shown in Figs. 1A and 1B, the adhesion

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. In 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 guide pins (71, 72), thecarrier 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
oecasion demands. In the flexible printed circuit board-

25 fixing adhesive sheet according to the invention, the
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0 8 AUG 2005 parts are nounted in each FPC. Hence, rel ease/renoval of the
adhesi ve sheet can be perforned well after the adhesive sheet s us?ﬂ%
Accordi ngly, the adhesive sheet according to the 5 invention is very évQJNB
as an FPC-fixi ng adhesive sheet. Incidentally, electronic parts nounted in
each FPC are not particularly Iimted. Exanples of the electronic parts

i nclude |1 Cs, capacitors, connectors, resistors, and LEDs (light-emtting

di odes). 10 Exanples The invention will be described bel ow nore specifically
in connection with the follow ng exanples but is not limted to the

fol | owi pgeexamplesnslindivécatinbkyyetheydrenim npaetst' anshorpl betosssgans "parts
by weight". 15 (Exanple 1) In 210 parts of toluene, 97 parts of 2-ethyl hexyl

acryl at @ ragdudePachs i @fi vac ihies i@ Eompos 13aloM IcyHtRalniRy iged while
stirred at a tenperature of from60C to 80C under the coexistence of 0.3

part s, Ohcly31caablal 30B4L Yr 8| ahheaRnel s ileha 800 FDSPNERREP! i Cr ogen

substitution to there are a solution ing a viscosity of about 110

poi se a arate o aol.ymeri zation of ,.99.4 9% and .cont ai.ni ng,32 % by wei ght

bF 5 solfe B6RIAIE PRRES TO6oRIFES COBTd "Sor PRty e Sk i on) 2 parts
of an age resjistor (tradenane "1 RGANOX 101Q", 25 nmade by G ba- Gejgy) and 20
part3 ofSt&sphadpyRg %BEEV?\A@F%U% J9t ¢t EaEbopostons as a main

monomer component and contains a functional group in one
molecule. Accordingly, the tackiness of the pressure-
sensitive adhesive layer little varies after a heating process
(such as an IR heating process), so that there is little or

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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to thereby prepare a crosslinker-free pressure-sensitive adhesive agent
solution (referred to as "crosslinker-free pressure-sensitive adhesiﬁ%

agent (Bl)"). Into 100 parts of the polyner solid content of the 5 AUG 2006
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 adhesive agent (Al)"). Into 100

parts of gdiespakrgnesusoeddiceaicentral tience) asslddde rdni®@eal of the
pressure-sensitive adhesive agent (Bl), 0.5 parts of alum num

trisacet ﬂ&fé%tiwtgﬁ)e@tr 88 TR 1T o re My EHELA B AWh e RER BV Kanaken Fi ne

Chem cal s Co., Lt wer e added and mixed to prepare a
crosslinlgk 1GQY ai ning pressure-sensitive adhesive agent (referred to as
"crosslinKer-containing pressure-sensitive adhesive agent (A2) ") . 20 The

crosslinker-containin ressure-sensi.tive,adhesive ent. (Al)) was applied
onto one surfa?‘ézc&rd& Iyypﬁg‘r?ylaéﬁ‘gs%’ﬁl fslhcfgl:f ial%o(rtoglgt?en tRg“l’O?ELI NA
3040", made by Toray Industri%ﬁé Inc.; 25 pmlthicig to obtain a thickness
of 255 pmin¥ENdriofy yishFerrhaise e asdREsiEFE dgening Adhemisversheetn a 25 hot
air dryer at 120C for 3 minutes to thereby forman FPC-side 30 0 8 AUG 2005
pressur e- sensi tingd dgaadilve PApEEropdet PeFts eupbedtior asph FPC are

not particularly limited. Examples of the electronic parts
include ICs, capacitors, connectors, resistors, and LEDs
(light-emitting diodes).

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
arate 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 made by Ciba-Geigy) and 20 parts of isopropyl alcohol were added

29



stuck to a surface of the FPC-side pressure-sensitive adhesive |ayer. Then,
the crosslinker-containing pressure-sensitive adhesive agent (A2) mqf
applied onto the other surface of the 5 pol yphenylene sulfide film 8 AUG 2005
(tradenanme "TORELI NA 3040", nmade by Toray Industries, Inc.; 25 }umthick)

in the sane manner as described above to obtain a thickness of 50 pmafter
drying. The adhesive agent (A2) was dried in the sanme manner as descri bed
above to thereby formz. carrier support board-side 10 pressure-sensitive
adhesive | ayer. Thus, a doubl e-sided adhesive sheet was produced. (Exanple
2) | nto t0Chearty gfrageegda yamers slolrnikk coftentpodsstree - sensstinker - free
pressure-sensitive adhesive agent (Bl) 15 prepared in Exanple 1, 3 parts of

al um nuradrdssacetadacetgiaite o t (radknare "W U CHEtASEH AW er fRbee by Kawaken
Fine Chemcals Co., Ltd.) were added and mi xed to thereby prepare a

crossli nkels&Rt-a NG IRFESIHEISRNS ddrte @thes)i ve agent  (referred to as
"crosslinker-containing pressure-sensitive 20 adhesive agent (A3)"). A

doubl -1 ded adiesiiv B8l 4 OB NG PR RN fse 11 Bxampl e 1

except that the crosslinker-containin pressure-sensi e a i ve agent

(A3) .was_used .as a pressure-sensitiyve .adhesive agent of the C-sjde 25
pres.urgﬁﬁﬁéiﬁﬁkﬁgiiﬁ%%ﬂgﬁ§ﬁ%%ﬁﬁ iﬁﬁ?é%ﬁ%ﬁﬂ%: e§a%%nﬁ%§nﬁh8§§ﬁ'oia AUG 2005
O St S i e A R et e i Shst i IRl BBl R 111 )

AW”, made by Kawaken Fine Chemicals Co., 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) 7).

Into 100 parts of the polymer solid content of the
crosslinker—free pressure-sensitive édhesive 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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pressure-sensitive adhesive |ayer made of the crosslinker- containing
pressure-sensitive adhesive agent (A2) in the sane 5 manner as in Eﬁ?ﬁﬁh@zmﬁ
1. (Exanple 3) Into 100 parts of the polymer solid content of the
crosslinker-free pressure-sensitive adhesive agent (Bl) prepared in Exanple
1, 5 parts of alum numtrisacetvl acetonate 10 (tradenane "ALUM CHELATE AW,
made by Kawaken Fine Chemicals Co., Ltd.) were added and m xed to thereby
prepare a crosslinker-containing pressure-sensitive adhesive agent
(referred to as "crosslinker-containing pressure-sensitive adhesive agent
(A4)"). DEeAstoegblsensidddeadtbspivesheser wvasFpridtkiced isepalfe toanwasnanner as
in Exanple 1 except that the crosslinker-containing pressure-sensitive
adhesi ve sagenit t¢ AM3undacaseithe EPQFeisdel peesansic-sen sddhiess sehageént of the
FPC-side pressure-sensitive adhesive layer (25 pmthick) Hence, the 20

carrier gupRert PRand- shéecpsESEiiRete0shth Veiaghesbysutkaysenb90ipm t hi ck)
of the doubl e-si ded adhesive sheet was a pressure-sensitive adhesive |ayer

nmade of r AHes gnt (A2)
T tho. s aemeSiye L BRI BB 1o e Y B BT $850 s A

2005 gnt ?Jo:&g/gl B \y[l%n fshﬁ%l%' H?fn E%bgeﬁQﬂEe”golﬁgLégg m%ﬁwss' %Qé%r free

pressure-sé hesive a prepare parts of

an epoxyy ?9§89a§r? &é@#f@s, Inc.; 25 um thick) in the same manner as

described above to obtain a thickness of 50 um after drying.
The adhesive agent (A2) was dried in the same manner as
described above to thereby form ~ 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 (Bl)
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 pm thick). Hence, the
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(tradenanme "TETRAD C', made by M tsubishi Gas Chemcal Co., 5 Inc.) were
added and m xed to thereby prepare a crossllnker-contalnlng
pressure-sensitive adhesive agent (referred to as "crosslinker-cont aDﬁlM@ 2005
pressure-sensitive adhesive agent (A5)"). Into 100 parts of the pol yner
solid content of the 10 crosslinker-free pressure-sensitive adhesive agent
(Bl) prepared in Exanple 1, 0. 1 parts of an epoxy-based crosslinker
(tradenanme "TETRAD C', made by Mtsubishi Gas Chemical Co., 1Inc.) were

added and m xed to thereby prepare a crosslinker-containing

pressur ecaenseti y@ppciheYosrdageanie prebcsarersedstia iae dahesskienkgyegont ai ni ng
pressure-sensitive adhesive agent (A6)"). A doubl e-sided adhesive sheet was

produced (5§ Lhe-83PR) BENREE asubleEXaARLE4n@saoRt shiRalt the a
crossllnker contalnlng pressure-sensitive adhesive agent (AS) was used as a

20 pressy Fes3hls! EE Elﬁfd%b ?Eﬁmﬁé‘?@@t %%etrhﬁa'é Cof dfe (fasernlé %1&‘%“5' tive

adheS|ve ayer pnlt crosslinker-contain
pressure sitive adhesive agent was used E gégLess e sensitive

adhesi ve Sﬁgﬁ%nbf‘gt%es%‘é‘i?use %h'bjpo‘?tdﬁlﬁé"rld’ sfEe" st ve

adhesj ve Iag 50 n1hglg 33 0 8 AUG 2005 (Conparative Exanple 2)
| nt o AL00™PBNEE BF ﬂ e 58I solid content of the crosslinker-free
pressure-sensitive adhe5|ve agent (Bl) prepared in Exanple 1, 6 parts of an

i socyanat e- fagawple 3

Into 100 parts of the polymer solid content of the
crosslinker-free pressure-sensitive adhesive agent (B1l)
prepared in Example 1, 5 parts of aluminum trisacetvlacetonate

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
pressure4sensitive adhesive layer (25 um thick). Hence, the

20 carrier support board-side pressure-sensitive adhesive layer
(50 pym 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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5 crosslinker (tradenanme "CORONATE L", made by Ni ppon Pol yurethane |Industry
Co., Ltd.) and 0.05 parts of a tin-based catalyst were added and nixﬁﬂd%ﬁ2ME
t hereby prepare a crosslinker-containing pressure-sensitive adhesive t
(referred to as "crosslinker-containing pressure-sensitive 10 adhesive

agent (A7)"). Into 100 parts of the polymer solid content of the
crosslinker-free pressure-sensitive adhesive agent (Bl) prepared in Exanple
1, 2 parts of an isocyanate-based crosslinker (tradenane "CORONATE L", made
by N ppon 15 Pol yurethane Industry Co., Ltd.) and 0.05 parts of a tin-based
catal yst were ddded I pExe ab therrblymepiebid cenperti aketheont ai ni ng
pressure-sensitive adhesive agent (referred to as "crosslinker-containing

pr essur e- sedss Liindee r-afthss i viee sgend - {83 L ive Oadhdoubbeageded (Bhesi ve sheet
was produced in the sane nmanner as in Exanple 1 except that the

crossl i nkeFegerd @i Al MPamPl 8SISUL €558t & IoFea AEHIRS Y& A9ed e roAE)L i@ Used as a
pressure-sensitive adhesive agent of the FPC-side pressure-sensitive

adhesi ve |@yffedAm PRETH K MhidL1d %g; MA? SHRASH I I (RN RS .,

pressure-sensitive adhesive agent 34 8 AUG 2005 (A8) was used as a

-sensit Ve adent” _ used s’
bt oasur o BEidl (158 auneet veT ayeio® (5 B LR bt P Bt on) 5 The

adhesi ve sheetsnfgoduce i.n Exanples 1 to 3 and. .
crosslinker-contalining pressure-sensitive adhesive agent

(referred to as “crosslinker-containing pressure-sensitive
adhesive agent (AS5)”).

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 (A5) was used as a

20 pressure-sensitive adhesive agent of the FPC-side
pressure-sensitive adhesive layer (25 uym 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 pm thick).
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Conparative Exanples 1 and 2 as to 180 peel adhesion, IR reflow retention,
FPC pi ck-up characteristic after IR heating and adhesive sheet G
rel easability after IR heating were neasured and eval uated by the foPﬁJﬂ%#@ﬁ
met hod. Results of the 10 neasurenent and eval uation were as shown in Table
1. (180 Peel Adhesion) After a 25 pmthick polyimde film ("KAPTON 100H'
made by Du Pont-Toray Co., Ltd. and used generally as a base of an FPQC)
was stuck to one surface (carrier support board-side 15 pressure-sensitive
adhesive | ayer side surface) of each of the adhesive sheets produced in
Exanpl es 1 (ComBaaadiCenpaeapilee2)Exanpl es 1 and 2, a separator was rel eased
to thereby produce an adhesive tape 20 mm w de and 100 nm | ong. The

adhesi ve tape In@s Slugartas o wheiEnmert GsEBLD ebntepel yEfmide filmthe
sane 20 as descri bed above and an al um num board by a forward rotation and

a backweg £ ot Ao e @ Pr&ibu@dlednsitheyd80qpest vet ngpgth(s{IV 20 nmm) of

each of the adhesive tapes at a speed of 300 mimn was neasured with a
tensile § N £ er R _ in the

condi ti oélfe;é%%dcr&arﬁl g%%},%’r gé%%tsm%% §%§f§?§?é2§%§€d in the case
where the adhesiyve 35 0 2 aged in the condition of 200C
for %0 nt A Sglgl?]&?%i |raéf<§er%ec' )O&?Rvé]l\zzgle% Y]%s’aarﬁ%&%n]ayvxgép%ér)\?y t he polyi m de
film, and, in the case where_the adhesiv ape was aged in the condition

of D3¢ SBOTIIILS TSGR CS- arel- ) Pfht b Rdes OEe CATGOREEA on of 't he
IR refl ow tenperature shown in Fig. 4 ("After IR heating"). Incidentally,
respectiqﬁﬁquﬁﬂtwﬁﬁﬁ aged and mixed to thereby prepare a

crosslinker-containing pressure-sensitive adhesive agent
(referred to as "“crosslinker-containing pressure-sensitive

10 adhesive agent (A7)”).

Into 100 parts of the polymer solid content of the
crosslinker-free pressure-sensitive adhesive agent (B1l)
prepared in Example 1, 2 parts of an isocyanate-based
crosslinker (tradename “CORONATE L”, made by Nippon

15 Polyurethane Industry Co., Ltd.) and 0.05 parts of a tin-based
catalyst were added and mixed to thereby prepare a
crosslinker-containing pressure-sensitive adhesive agert
(referred to as “crosslinker-containing pressure-sensitive
adhesive agent (A8)").

20 A double-sided adhesive sheet was produced in the same
manner as in Example 1 except that the crosslinker-containing
pressure-sensitive adhesive agent (A7) was used as a
pressure-sensitive adhesive agent of the FPC-side
pressure-sensitive adhesive layer (25 um thick) while the

25 crosslinker-containing pressure-sensitive adhesive agent
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eval uati on were shown in the "23C', "200C' and "After IR reflow' lines in
the "FPC side to polyimde film and "support board side to al um nunj IM@3a5
in the "180 peel adhesion” line 10 in Table 1. (IR Refl ow Retention) ﬁ$
shown in Fig. 5, a polyimde-copper foil lamnate of Pl (polyimde) /copper
foil/Pl (size: 130 mnmm X 180 mm X 0.1 mm) was stuck to an al um num board
(size: 150 mMm X 200 mm X 2 mm) 15 through each of the adhesive sheets
produced in Exanples 1 to 3 and Conparative Exanples 1 and 2. Thus, the

| am nate of PI/copper foil/Pl fixed to the alum num board (support board)
was used (&8)awaBPCssdnpkea Ppesstireabéysitheenadhesiok Bigrhhgofposeti ons by
each of the adhesive sheets produced in Exanples 20 1 to 3 and Conparative

Exanpl es chrandrsWeso t W@l r Opiasd e sed®e-Gergaicdi JoORGhSIsd&candyene at the
central portion of.each long side, that is, six in total (three each |ong

side), andg {hetsiizg)of the double-sided adhesive sheet provided in each
fixing position was 10 M X 30 mMm In F g. 5 the FPC sanple 25 10 has

asupport boa i num board) 10a, a polyim de-copper 36 0 6 AUG 2005 foi
| am nat e 10@3“%%% adﬂ@sive sheets | oc. The FPC sanple was | R-heated under

statcoor the PRe SaREPAvErPEFSTR REGPLRG Al SearER by ey ds g
I nci dental |y, r%fsul ts of fhseleélr?é %aatsi (%r(l) yer s %h(__)LvmdglnsEhg "II Rr %lefvlqow
ret ent i o MPRRE LA e peel adhesion, IR reflo
retention, FPC pick-up characteristic after IR heating and
adhesive sheet releasability after IR heating were measured
and evaluated by the following method. Results of the
10 measurement and evaluation were as shown in Table 1.
(180° Peel Adhesion)
After a 25 um-thick polyimide film (“KAPTON 100H” made
by Du Pont-Toray Co., Ltd. and used generally as a base of an
FPC) was stuck to one surface (carrier support board-side
15 pressure-sensitive adhesive layer side surface) of each of the
adhesive sheets produced in Examples 1 to 3 and Comparative
Examples 1 and 2, a separator was released to thereby produce
an adhesive tape 20 mm wide and 100 mm long. The adhesive tape
was stuck, as an adherend, to each of a polyimide film the same
20 as described above and an aluminum board by a forward rotation
and a backward rotationof a2 kg roller. The 180° peel strength
{(N/20 mm) of each of the adhesive tapes at a speed of 300 mm/min
was measured with a tensile tester in the case where the

adhesive tape was aged in the condition of 23°C and 50%RH for

25 30 minutes (“Initial 23°C”), in the case where the adhesive
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(FPC Pick-Up Characteristic after IR Heating) An alum num carrier board was
used as the carrier board. As shown in Figs. 1A and 1B, six FPCs Verds AUG 20
positioned relative 10 to one carrier board. Then, the FPCs were put % ?%695
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 I R-heated. Releasability of the FPCs and stress inposed on
the FPCs were 15 exam ned sensually (by the sense of touch) to evaluate FPC
pi ck-up characteristic in the case where the FPCs were peeled fromthe
adhesi vet ghwets dasd iaftles cbRdheabnngt @06 °Cnf¢h& Ocaseut b drd@ntihd sAAPCs wer e
peel ed fromthe adhesive sheets after the FPCs were cooled to the room

t enper atagE.c4ncivirii ahley adB@readpreli yel yeswe tgo Bfidive evaliiat i-g wer e
shown in the "FPC pick-up characteristic after IR heating” line in Table 1.

(Adhesi vg, $heetaRel ﬁﬁé@@'ﬁﬂé YadfdEivd Rabealiha0dqgéhit & the BRE iRl up

characteristic after IR heating was neasured, teleasability of the adhesive

xam ned 37 5 Aok SHHE R A o reyen delensiamatay shagepes
cval dat (AT R Y ﬁg*lggﬂééf?ﬁ%g#@%? TEES SRl oty aARERT R
heating IP[ Ihneeat'llnng-l:’e1 b.l © I]ﬁc1<5:1e$1t%till§/,Dre%é%rgt):ll%%or}%asrualttlsv%fEXtellanepl ©
evaluation were shown in the “23°C”, “200°C” and “After IR
reflow” lines in the “FPC side to polyimide film” and “support
board side to aluminum” lines in the “180° peel adhesion” line
10 in Table 1.
(IR Reflow Retention)
As shown in Fig. 5, a polyimide-~copper foil laminate of
PI (polyimide) /copper foil/PI (size: 130 mm X 180 mm X 0.1 mm)
was stuck to an aluminum board (size: 150 mm X 200 mm X 2 mm)
15 through each of the adhesive sheets produced in Examples 1 to
3 and Comparative Examples 1 and 2. Thus, the laminate of
PI/copper foil/PI fixed to the aluminum board (support board)
was used as an FPC sample. Specifically, the number of fixing
positions by each of the adhesive sheets produced in Examples
20 1 to 3 and Comparative Examples 1 and 2 was two at opposite
ends of each long side and one at the central portion of each
long side, that is, six in total (three each long side), and
the size of the double-sided adhesive sheet provided in each

fixing position was 10 mm X 30 mm. In Fig. 5, the FPC sample

25 10 has a support board (aluminumboard) 10a, a polyimide-copper
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12312 23C2.81.50.71.53.5 FPC side t0200C0.50.30.20.051.5 1id Ol 1) i po
8y m e peelfilmAfter7.2 IR5.23.21.52.9 adhesion(*1) N 20refl ow ( Suﬁﬁ%Mh%ﬁﬁ
4.54 4 55 C5513 )....

foil laminate 10b, and adhesive sheets 10c.
The FPC sample was IR-heated under the condition of the
IR reflow temperature shown in Fig. 4. The sticking state of
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 adhesivé sheets from the

25 aluminum carrier board (easiness to release) was examined
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mm board sideAfter 6.6 tolR7.37.37.37.5 alum nunreflow(*1) IR refl ow
retention(*2)(*2)(*2)(*3) FPC pick-up characteristicgoodgoodgood- (*4) gf@ﬁr 05
| R heating Adhesi ve sheet releasability after | Rgoodgoodgoodgood(*5) H a H@
(*1): cohesive failure (*2): FPC did not drop out. (*3): FPC dropped out.
(*4): Adhesive remai ned on the FPC side. 10 (*5): Adhesive remained on the
support side. It was apparent from Table 1 that the adhesive sheets

produced in Exanples 1 to 3 were relatively lowin reduction of adhesion
under a high tenperature of 200C so that there was no cohesive failure in

t he adhesenvsuashieet oy Miresease ofietd5chl eSsurevabnstion e hdisisdierd ayers did
not deteriorate even 38 0 8 AUG 2005 in the case where IR heating was

per f or meshesto rehat stbe ladlyesi Trci dbaehs] wermee geoth i ve B staft sl ©fvotet enti on of
the FPCs. Moreover, the adhesive sheets were excellent in FPC pick-up

char act ey St L 2t Bfe R 1e3A Nth  tHle adglifhé Ove t BReaEhEEL ¥EsabishESt S Were
good in adhesive sheet releasability after IR

after IR heating” line in Table 1.

5 (Table 1)
Comparative
E
xample Example
1 2 3 1 2
23°C 2.8 1.5 0.7 1.5 3.5
FPC side to | 200°C | 0.5 | 0.3 | 0.2 |o0.05 | 12
180° polyimide (1)
1 £ilm After ‘ 7.2
pee~ 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)
FPC pick-up characteristic N N
after IR heating good | good | good (*4)
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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heati ng. Consequently, the adhesive sheets produced in Exanples 1 to 3 are
good in adhesion, IRref lowretention, FPC pick-up characteristic g d U
adhesi ve sheet releasability which are very inportant as adhesive t :be% Gf2895
fixing FPCs in order 10 to nount electronic parts in the FPCs. On the other
hand, in Conparative Exanple 1, reduction of adhesion at a high tenperature
was conspicuous and IRref low retention was |low, so that each FPC dropped
out fromthe support board in the IRref lowretention test. In Conparative
Exanpl e 15 2, a cohesive failure occurred under a high tenperature and
adhesi vénrtgrmicred vOrersa @R HRE Drg oa stiher Suppat t sboahalt the adkesiexi bl e
printed circuit board-fixing adhesive sheet according to the invention, the

pr essur gheensivd e goadhias TRer & AYew retndiins af RCFPCs . adiytésvdrnsed
copol ynmer, 20 and an al um num based crosslinker. Hence, the flexible

printedtgir gdhbshoar dneafsb@esblekclea 12n@ Hel epgee ifoxomd he carrier board
easily. Even in the case where the pressure-sensitive adhesive |ayer is

heat ed phep eheet (PRLC, PBE! $RaKEARPHAL edrd M garty L exibl e piddted ciroui

board, pressure-sensitive a ive [ayer can be restrained or 39 0 8

AUG 1005 ted f [ ef, teri t.ed. ' h FPC
Do nt CaahBarEchEER OB PR ARRE VR SRRt OB LNy e Rl |ty
wh | ect i t ted in the, FPC , the.FPC b

e vent BReF PR e it Ty e PHBCS et cehet baraY erbetddiBer v | ayer

even after the heating process. Myeover, there is no pressure-sensitive
adhesi vBxamples 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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conponent remaining on the FPC after rel ease. Mireover, the adhesive sheet
itself can be released fromthe carrier board easily w thout breaki AUG 2005
Accordingly, electronic parts can 10 be nounted in each FPC with higﬂl3
accuracy. 40 0 8 AUG 2005 WHAT IS CLAIMED IS: 1. A nethod of nounting

el ectronic parts in a flexible printed circuit board, conprising the steps
of: fixing a flexible printed circuit board to a carrier board by an
adhesi ve sheet, said adhesive sheet conprising a base; and a
pressure-sensitive adhesive |layer formed on at |east one surface of said
base angremehtiddngram bainyl defbamed ovpdeyeriorahddan Hénoehueanblsed
crosslinker, said acrylic-based copolyner containing (neth)acrylic alkyl
ester hapCtngafnbe adkyhcl@e@lPetbthed to/fdomkatReONcat oI®r aSoar dewth nononer
conmponent and containing a functional group in one nolecular; and mounting

el ectropikeePaEhS Wwdkriasit f @ @neh éﬁéé’trcﬁrﬁ%'p@&soé!r@tr&%&té&li'nt tReard. 2. A
nmet hod of nounti ng electronlc parts ina flexible printed circuit board

Beryl ¢ EGsedTeih T or FHEPEE ! e Jr e O W G A e fn T
adh sheet is derive

B v RSt sl B et T SR Lune v anal (ot ‘r’réﬁgc’”t Bhaedfidy

‘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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copol yneri
in a flexi

a total amount of nononer
0.1% by weight to 10% by wei ght .
el ectronic parts in a flexible

chel ate ri

zabl e nononer conponent. 3. A nethod of nounting electronic parts

ble printed circuit board according to claim?2, wherein apg
of an ampount of said functional group-containing copolynerizable nonomner
conponents is selected to be in a range of from
41 0 6 AUG 2005 4. A nethod of nounting
printed circuit board according to claim1,
wher ei n anguat urg R e ate. conpound i s used as said al um num chel ate
crosslinker, said alum num based chel ate conpound being constituted by

al um num and a chel ati ng agent capabl e of

19 %@ method of mounting electronic parts in a flexible
printed circuit board, comprising the steps of:
fixing a flexible printed circuit board to a carrier
board by an adhesive sheet, said adhesive sheet comprising
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 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; and
mounting electronic parts in a surface of said

flexible printed circuit board.

2. A method of mounting electronic parts in a flexible
printed circuit board according to claim 1, wherein said
functional group contained in said acrylic-based copolymer
of said flexible printed circuit board-fixing adhesive
sheet is derived from a functional group contained in a
functional group-containing copolymerizable monomer as a

copolymerizable monomer component.

3. A method of mounting electronic parts in a flexible
printed circuit board according to claim 2, wherein a

ratio of an amount of said functional group-containing

copolymerizable monomer to a total amount of monomer

components 1is selected to be in a range of from 0.1% by

weight to 10% by weight.

41

acting on alumnumto forma
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4. A method of mounting electronic parts in a flexible
printed circuit board according to claim 1, wherein an
aluminum chelate compound is used as said aluminum chelate
crosslinker, 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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