RELEASE PROCESS FI LM BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates to a rel ease process filmused by attaching
to a flexible printed circuit board. Mre specifically, the present
invention relates to a rel ease process filmwhich is attached to the

surface of a flexible print eﬁEPEL@S'E.tPl@@?E%S %&L@f“ vel y suppresses

contam nation of the surface of a printed Circa board with sol vents and
foreign substances and formation of flaws on the surface, leaves little
adhesi ve residue on the adherend after being peeled off and suppresses

curling of the adher endBHCKG&%@UQ@B@Fﬁ%EmW}gNmIQ' ectric and
electronic instrunents by nounting electric and el ectronic nenbers to the

flexibl e Ipflieldesf therlowiehtioaar d. 2. Description of Related Art A printed
circuit board is a circuit board having a circuit pattern of a conductive

mat eri al whi ch The peesssainvdmior eohaes i togactalehsd Hraghs BLACLEQDIK, Menbers
mount ed on the board and fornmed by printing on the surface of or on the
surface apétaghingietd wsiftirxible printedubitiity boubdt r Mere speeIfRAIRE egheCi I CUi t
board has the function of electrically connecting electric and el ectronic
nmember s nBfReAd InKertian relatea el agtedenseapriocess fikhrwhishtis dtbachedhtdt it
circuit. Frotmthe st an pQLlft of the form the printed circuit board can be
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boar ds. Fé) thle %tand @i}nt gtf thg structure, the printed circuit board
can be cl A8SHFHEGHOR hreacepd @ Prgteqd crtgpal boardewitth solvegts wodor nor e

| foreign substances and formation of flaws on the surface, leaves little

adhesive residue on the adherend after being peeled off and suppresses
curling of the adherend in the process for producing electric and electronic
instruments by mounting electric and electronic members to tile flexible
printed circuit board.
2. Description of Related Art

A printed circuit board is a circuit board having a circuit pattern of
a conductive material which is necessary for connecting electric and
electronic members mounted on the board and formed by printing on the
surface of or on the surface and at the inside of an insulating substrate.
The printed circuit bo.ard has the function of electrically connecting
electric and electronic members mounted in electric and electronic
instruments through the circuit.

From the standpoint of the form, the printed circuit board can be
classified into rigid printed circuit boards and flexible printed circuit
boards. From the standpoint of the structure, the printed circuit board

can be classified into single layer, multi-layer, ie., having two or more



| ayers, and flexible printed circuit boards. Fromthe standpoint of the
application, nost of the printed circuit boards for instrunents of
househol d applications are single layer printed circuit boards, and nost of
the printed circuit boards for instrunents for industrial applications are

mul ti-1ay i LLGuit .bpards. Anpng fhe _above printed circuit boards,
the flexi g‘f"é&%r {l‘ﬁ%‘g@%&tﬁé Lﬁﬁm%?&{)&’rrau}tgg%%ﬁéér nddoBy therstandpeindi oft the
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and the weigbi-l-32d privefedastodiPBodtsity and the accuracy, and the demand
for the flexible printed circuit board is rapidly increasing. Since
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plastic sheet exhibiting excellent heat resistance and etectric “Tfnisul ation
such as abpotd/inoblmisédéy fanming potiyatie pukena ol Ebﬂ&u@tli'\?eeﬁndtériai'?)ﬁd as the
i nsul ating substrate, and a circuit pattern is forned on the surface of or
on the surPdpgulatingtsubktrateiadngfetchHentloxiiling Bithss ialiRpelkiha Met al
material such as copper. The inportant properties required Por t he
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smal | degr.ees, of curLi ng and tw sting, heat resistance, peeling strength,
bendi ng sYFBRGER, 2y dhaigsids iofiglogtrgnics instaementsi sThaddexibld peintadhesi ve,

chem cal r.esi.stance,. bendi strength_under, heating, holding power and
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useful for satisfying the rvecent requirements for the electronic

instruments to decrease the size and the weight and increase the density
and the accuracy, and the demand for the flexible printed circuit board is
rapidiy increasing.

Since flexibility is required for the above flexible printed circuit
board, a plastic sheet exhibiting excellent heat resistance and electric
insulation such as a polyimide sheet and a polyphenylene sulfide sheet is
used as the insulating substrate, and a circuit pattern is formed on the
surface of or on the surface and at the inside of the insulating sﬁbstrate
with a metal material such as copper. The important properties required
for the flexible printed circuit board are, for example, dimensional
accuracy, small degrees of curling and twisting, heat resistance, peeling
strength, bending strength, volume resistivity, surface resistance of the
adhesive, chemical resistance, bending strength under heating, holding

power and properties suitable for working as a printed circuit board.



To the above flexible printed circuit board, in general, a release process
filmis attached in advance before electric and el ectronic nenbers are
nount ed so that contam nation with solvents and foreign substances and
formation of flaws are suppressed in the process for producing the electric

and el ectronic j nsgru nts by nounting the electric and el ectronic
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adhesive film for exanple, heat fesistant rel’ease ¥fhavi ng
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type containing an aliphatic polyisocyanate as the cros 9% | g agent are

di scl osedattahedtarthbdlexlbloameatedatrenit bodRR) tkafleRiblé PriitERH NG is
2000-44896). In the acrylic adhesive of the crosslinking type, 1 n general,
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frequent li‘/l used as the resin conponent so that the excellent release
property heabpressng, addweheprotdss Hbmyisi theradftesipelad ofhehe risshienki ng
type using a rgsi n conposition containing 2-ethylhexyl acrylate as the
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film usi naathe adh%ﬁivg is attached to
€ process 1im does not take place 1n the above processes and the process

film exhibits the release property such that no adhesive residue is left on
the adherend and curling of the adherend does not take place after the
process film is peeled off.

As the release adhesive film, fof example, heat resistant release
adhesive films having an adhesive layer formed by using an acrylic
adhesive of the crosslinking type containing an aliphatic polyisocyanate as
the crosslinking agent are disclosed (for example, Japanese Patent
Application Laid-Open No. 2000-44896). In the acrylic adhesive of the
crosslinking type, in general,'a material containing 2-ethylhexyl acrylate
unit as the main component is frequently used as the resin compénent S0
that the excellent release property is obtained. However, the acrylic
adhesive of the crosslinking type using a resin composition containing
2-ethylhexyl acrylate as the main component described above has a

drawback in that, when an adhesive film using the adhesive is attached to



3 aflexible printed circuit board as the process film shear occasionally
t akes. pl ace between the adhesive filmand the flexible printed circuit
board during the heat pressing operation to cause disorder in the

di mrension and, as the result, it becomes difficult that the accurate
electric circuit is oé)%ai,ned. SUMVARY OF THE | NVENTI ON Under above

ci rcumtaﬁcél??‘mlﬁep'&iﬂé FirGut ioard nas 45 aprasepe dilapf sheppprenmepally el ease

process film whi.ch i.s attached to the rfac f flexible printed
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suppresse he surface of the printed gircuit, bogard with
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and el ect Efi‘&h&iis’b%tt nts by nmounting electric and electronic mnmenbers to
the flexible printed circuit board. As the result of intensive studies by

the present inventors to develop the release process filmhaving the above
excel l ent properties, it was found that the object could be achieved by a

rel ease process film whiSUMKARY SPRITHMEINEERNIGSNY an adhesive | ayer
havi ng specific properties on one-face of a base material filmusing an

adhesive cont &inddgakoveacityhaktaiinse ehe ppedontEinveaionthas RESHjbCot
conposition and a crosslinking agent or by a release process filmfurther

havi ng a pebvddibeg d releasdimpossd film tWischdizesitaehbdyier tld durtrcabere rel ease
process film The present invention has been conpl eted based on the
know edgeflexihde prantest cineuiinboend,pdoes ded: cause shear, lifting or peeling,
effectively suppresses contamination of the surface of the printed circuit
board with solvents and foreign substances and formation of flaws on the
surface, leaves little adhesive residue on the adherend after being pecled
off and suppresses curling of the adherend in the process for producing
electric and electronic instruments by mounting electric and electronic
members to the flexible printed circuit board.

As the result of intensive studies by the present inventors to
develop the release process film having the above excellent properties, it
was found that the object could be achieved by a release process film
which was prepared by disposing an adhesive layer having specific
properties on one face of a base material film using an adhesive
containing an acrylate-based copolymer having a specific composition and
a crosslinking agent or by a release process film further having a release
liner disposed on the adhesive layer of the above release process film.

The present invention has been completed based on the knowledge.

The present invention provides:



(1) A release process filmwhich conprises a base material filmand an

adhesi ve | ayer disposed on one face of the base material filmand is used

by attaching to a flexible printed circuit board, wherein, (a) the adhesive

| ayer is formed with an adhesi ve which conprises an acryl ate-based

copol yner | easy conprising 40 to.99% by mass of a butyl acrylate unit
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for 30 mi rRubedinkid Ifun@ti@ﬂﬁlld%ﬁi@na&d a@rb&iMAsiakWeenpf 180C and a pressure
of 4.3 Nm®; and (e) a gel fraction is 90% or greater; (2) A release

process film débtui helding poer tsherthstit RBeP USSR Torifhé AR SriAted
crosslinking functional group is a nononmer unit having hydroxyl group; (3)

A rel ease cprcuttebearfd bfradestiarbad ik V0000 saeomls @lyraitor G3)medbi@a id urt her
conprises a release |liner disposed on the adhesive |layer; 5
accordance with a method of Japanese Industrial Standard Z0237;
(c) an adhesive strength to the plastic sheet used for the flexible
printed circuit board of the adherend is 0.05 to 2.0 N/25mm as measured
in accordance with a method of Japanese Industrial Standard 70237
before being heat pressed;

(&) an adhesive strength to the plastic sheet used for the flexible
printed circuit board of the adherend is 0.1 to 4.0 N/25mm as measured in
accordance with a method of Japanese Industrial Standard Z0237 after
being attached to the plastic sheet and heat pressed for 30 minutes under
a condition of a temperature of 180°C and a pressure of 4.3 N/'mm?2; and

(e) a gel fraction is 90% or greater;
(2) A release process film described in (1), wherein the monomer unit
having a crosslinking functional group is a monomer unit having hydroxyl
group;
(3) A release pfocess film described in any one of (1) and (2), which

further comprises a release liner disposed on the adhesive layer;



(4) A release process filmdescribed in any one of (1) to (3), wherein an
anount of a residual solvent in the adhesive layer is 2 g/cn2 or |ess; and
(5) A release process filmdescribed in any one of (1) to (4), wherein the
flexible printed circuit board is obtained by using a polyimde sheetS '(I)'L a
ol yphenyl ene sul fide sheet. DESCRI PTI ON OF THE PREFERRED ENMBODI MENT e
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pol yphenyl 5%43;" ' super engineering plastic filns such as
aromatic Sgp‘@su 3%‘2@15'{1][1%‘&?8%%& her imde filnms, polyarylate filns,

pol yet her ether ketone filns and various types of liquid crystal polymer
“films. Anmong these filns, polyethylene terephthalate filnms are preferable

fromthe st andDODES(DRIM\K_)NB@H@H@PR@FE’RREEEMB'(E?IM@ES\ITS nsul ation, the
barrier property, heat resistance, chem cal resistance an econony. The

t hi ckness of t Athebeseasmpesdoak filid ofithe MRes@ friveti Yompii#ibé @dbadthe
thickness is, in general, in the range of 16 to 200 mand preferably in

t he range nwiteRilt Bl O0gndn an radbesiviadayemdispoabd for ranewWledee ofl@bicr Bake at
| east the face for disposing the adhesive |ayer may be subjected to a
surface t mtermabtiilaydndis used as the process film by attaching to a flexible

' printed circuit board.

As the base material film for the process film, it is important that
the film has excellent heat resistance. Examples of the base material
film include polyethylene terephthalate films, polycarbonate films,
amorphous polyolefin films, aramide films, polyethylene naphthalate films,
polyphenylene sulfide films and super engineering plastic films such as
aromatic polysulfone films, polyether imide films, polyarylate films,
polyether ether ketone films and various types of liquid crystal polymer
films. Among these films, polyethylene terephthalate films are
preferable from the sténdpoint of the mechanical properties, electric
insulation, the barrier property, heat resistance, chemical resistance and
economy. The thickness of the base material film is not particularly
limited. The thickness is, in general, in the range of 16 to 200 um and
preferably in the range of 25 to 100 pym.

In the base material film, where desired, at least the face for

disposing the adhesive layer may be subjected to a surface treatment such



as the oxidation treatnment and the roughening treatnent to enhance
adhesion to the adhesive layer. The surface nmay be treated with a priner.
Exanpl es of the oxidation treatnent include the treatnent by corona

di scharge, the treatnment with plasma, the treatnent with chromc acid (a
wet proce}?, the treatment with flanme, the treatnent with heated air or
i rradiati G W HXidaFgpi Breatmenghand nthengopgheninge trsiatowmteto eBhampe es of
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group and a crosslinking agen en th YifePeof the
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acrylate unit, shear between the flexible printed circuit
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pr ef er abl euithbly sblectahtierdcconiarideewtitht Yhe agpy |t theUBhde nSaPidloRR9% by
mass and nore preferably 65 to 99% by nass. Exanpl es of the nononer ,
forming t Fe gestesabr thetreatmeny by corares |disdiange f isnpréfongblegfiomp thacl ude
hydr oxyal lsfe/a!ndel)%gr?tr gf t?]:]:e éfrfl'(?c}tha)nadcir:gel (i)I():erability.

In the release process film of the present invention, the adhesive
layer disposed on one face of the above base material film is formed with
an adhesive which comprises an acrylate-based copolymer at least
comprising 40 to 99% by mass of a buty! acrylate unit and 1 to 20% by
mass of a monomer unit having a crosslinking functional group and a
crosslinking agent.

When the acrylate-based copolymer of ‘the resin component of the
adhesive comprises 40 to 99% by mass of the butyl acrylate unit, shear
between the flexible ﬁrinted circuit board and the process film is
suppressed when the process film is attached to the flexible printed circuit
board and, for example, is heat pressed. It is preferable that the content
of the butyl acrylate unit is 50 to 99% by mass and more preferably 65 to
99% by mass.

Examples of the monomer forming the monomer unit having a

crosslinking functional group include hydroxyalkyl esters of (meth)acrylic



7 acid such as 2-hydroxyethyl (nmeth)acrylate, 2-hydroxypropyl
(nmeth)acryl ate, 3-hydroxypropyl (neth)acrylate, 2-hydroxybutyl
(meth)acryl ate, 3-hydroxybutyl (nmeth)acrylate and 4-hydroxybutyl
(meth)acryl ate; nono al kyl am noal kyl (neth)acryl ates such as

nononet hyl ani noet hyl (neth | at e, noet h m noet hyl (neth)acryl ate,
nononet hyl noﬁ’r“ﬁéyl et )af%%i/ ;91"3‘{"3137 giﬁfﬁ'ylateam Rdprdypyypropy!l

(net h) acry LI% gac thyI aII uns tur fgl carboxylic _acids such as
acrylic aci 81 8??5 @‘E‘? Jagrylates ac2dwdrpxeednilc acid
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Exanpl es of the other nononer include esters (nmeth)acryli

an al kyl gruispshaviasgadryttic 30id;amboitacraliocid ckdionas held, FAWAOihgr than
butyl acrylate such as nmethyl (nmeth)acrylate, ethyl (metR)acrylate, propyl

(et h) acr Jiagevic amdyind cittavanio/hcitle, Therdhdve(mehbae mhabe, ud@aihgly
(meth)acrylate, cycl ohexyl (meth)acryl ate, 2-ethyl hexyl (neth) acryl at e,
i sooctyl Phelh)eukbination dfc yiwo (qretmf)m;rylﬁanengdbhecabm(mahhhaﬁ:reyh ate,
myristyl flgﬁi'ogzya(hrsﬁ %tst%rs p(?il‘ rpnzlelt/h)acryllc acid which are monomers havmg
hydroxyl group are preferable from the standpoint of the crosslinking
property and the properties of the adhesive layer. In the acrylate-based
copolymer, the content of the monomer unit having the crosslinking
functional group is 1 to 20% by mass and more preferably 5 to 15% by
mass. |
In the above acrylate-based copolymer, where desired, other
monomers copolymerizable with the above monomer may be used for the
component of the copolymer. Examples of the other monomer include
esters of (meth)acrylic écid having an alkyl group having 1 to 20 carbon
atoms in the ester group other than butyl acrylate such as methyl
(meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate, butyl
methacrylate, pentyl (meth)acrylate, hexyl (meth)acrylate, cyclohexyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, isooctyl (meth)acrylate, decyl
(meth)acrylate, dodecyl (meth)acrylate, myristyl (meth)acrylate, palmityl

(meth)acrylate and stearyl (meth)acrylate; vinyl esters such as vinyl



(meth)acrylate and stearyl (neth)acrylate; vinyl esters such as vinyl 8
acetate and vinyl propionate; olefins such as ethylene, propylene and

i sobutyl ene; hal ogenated ol efins such as vinyl chloride and vinylidene
chloride; styrene-based nmonomers such as styrene and a-nethyl styrene;

di ene- based ggnoners sugh as.butadienghﬁlsoprene and chl oropr ene;
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particularly, limted and can be suitably selected as desired from
crossl i nkﬂpfg 1RgfeAse In cohesive force and excellent control of adhesive strength

and feel of tacking.

In the present invention, the form of the above acrylate-based
copolymer is not particularly limited and may be | any of the random
copolymer, the block copolymer and the graft copolymer. It is preferable
that the weight-average molecular weight is 300,000 or greater and more
preferably in the range of 500,000 to 2,000,000.

The above weight-average molecular weight is the value obtained in
accordance with the gel permeation chromatography (GPC) and expressed
as the value of the corresponding polystyrene.

In the adhesive ﬁsed in the present invention, a single type or a
combination of two or more types of the acrylate-based copolymer may be
used.

The crosslinking agent used in the adhesive is not particularly
limited and can be suitably selected as desired from crosslinking agents
conventionally used in acrylic adhesives. Examples of the crosslinking

agent include polyisocyanate-based crosslinking agents, epoxy resin-based



conventionally used in acrylic adhesives. Exanples of the crosslinking
agent include polyisocyanate-based crosslinking agents, epoxy resin-based 9
crosslinking agents, nelanm ne resin-based crosslinking agents, urea

resi n-based crosslinking agents, dial dehyde-based crosslinking agents,

met hyl ol Qprnbased crosslinking agents, aziridine-based crosslinking
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Dol yi ooy SATMIARG Aecm A e 0P S PR RS AR @ T i rbong

di i socyanahesdasesklnikaas! 4s44+Q0 ; i, b C [.sqQcyanat e
crossl i nki ngs agent s suc% %%H%tg’ogﬁgﬁgégaéﬁltés%é%g%aﬁrggéﬁg%ﬂsleg X%‘?@S are

hydr ogen amdfedhbfeeﬂuhﬁﬁi&@ﬁ&ﬁdgbimm £ARAI64 16 TRS Phkd ﬂd}%ritafl‘% {s; and

crosslinking agents based on biuret conpounds and 1socyanurates of the

above i socyanatBxmmplésacithé S;)d&isbbﬁamvl@aseﬁseﬁéﬁﬂﬁk?ﬁ% WYetl @Alchideaction
products with | ow nol ecul ar wei ght conmpounds havi ng active hydrogen such

as et hyl eﬂéolglai?i\‘;ol Jpolyispytaarede gkyumsslinkieppeagentsgl waeh, ki Me4lH propane
and caster _oil. Anong the above_ polyi socyanate-based crosslinking agents,
tol yl ene dispssmpindesed bernsalinkos|dgunitag diapfentdnrthape eflis@iziagats-om t he
3;? gld ﬁgij ngﬁﬁ% c{qggqipnﬁgag Ozzgernetgcérilg nXﬁ?rlde nteh celiizgci:;aarlgtg -b%gg g Sci:r\(ljgslfir(ljlii;eg
agents; aliphatic polyisocyanate-based crosslinking agents such as
hexamethylene  diisocyanate-based  crosslinking agents; alicyclic
polyisocyanate crosslinking agents such as isophorone diisocyanate-based
and hydrogenated diphenylmethane diisocyanate-based crosslinking
agents; and crosslinking agents based on biuret compounds and
1socyanurates of the above isocyanates and adducts of the above
isocyanates which are reaction products with low molecular weight
compounds having active hydrogen such as ethylene glycol, propylene
glycol, neopentyl glycol, -trimethylolpropane and caster oil.
Among the above pol}dsocyanﬁte'based crosslinking ageﬁts, tolylene
diisocyanate-based crosslinking agents are preferable from the standpoint
of the heat of reaction and the suitable adhesive force obtained after heat

curing. It is preferable that a metal chelate-based crosslinking agent is

used in combination so that the process film can be attached to the flexible
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curing. It is preferable that a netal chel ate-based crosslinking agent is
used in conbination so that the process filmcan be attached to the
flexible 10 printed circuit board i mrediately after the formation of the
adhesive layer (immediately after the drying). In the present invention,

t he crosslinking agent may _ be used singl or in conbination of two or

nore. The RABtAdk cycuih doardsimmeriatghagdinr the foumationd of ithegadbesive in t he

range of Q.01 t.o 30.parts by ss and, preferably in the range of 0.1 to 20
parts by ma&sr b@@mfé@tﬁﬁwg%rﬁ@wn@i t he above acryl at e-based copol yner

so that the ad:]lgxijc ve | ayer .havi ng ”116 1%'rsope ties described belowis
obt ai ned al t houghthhBreses Anverijonthecropalinkingraganigngy henusetbsingle of t he

. crosslinking. agent. To the adhesive, various addifives copnventionally used
for acryl ioggina%%&’r%?%ﬁgﬁwﬁsort MOER i iLg,an&?ft“F‘bR the crossiinking iageat ~ | i ght

bsor bent -abj | 1 ; ft ol d | i nki
Acool orat aF SRR R oAl Son 3R ARG o PACKS P Prfep PR AEs | Wnt i on
[ t ad t ty tion.{he d f
croosl i ictng ean Bl VR Res pEa D 20 FRERIbY MR HeR oo et PHoRntof ne
t of | 92K1 | t |11 f
Crossl i nki'pg. ang P 8 UBBPLIRSCL) VR PR KABRYe BRI Pk

the fol | opirbgeisy MRschiBsdEbelotn it h@otheﬂl&a%ﬁtmd@@? of iahxmlgﬁ; &ﬁ%\f};p:;]eese“t
SI Ve na

i nvention, the adhesive |ayer fornmed by using the above adhe s the
f ol I owi ng differeerttdependidhenhbbdiypg of 6M& erdsalihkenPhashi ¢ sheet used for the

flexible printed circuit board of the adherend is 70,000 or greater. \Wen

t he hol di ng To the adhesive, various additives conventionally used for acrylic
adhesives such as tackifiers, antioxidants, ultraviolet light absorbents,
photostabilizers, softeners, fillers and crosslinking accelerators may be
added as long as the object of the present invention is not adversely
affected.

In the present invention, the degree of crosslinking can be
controlled - by suitably selecting the type and the amount of the
crosslinking agent described above and the condition of crosslinking, and
the adhesive layer having the properties described in the following can be
formed,

In the release process film of the present invention, the adhesive
layer formed by using the above adhesive has the following properties.

The holding power to the plastic sheet used for the flexible printed
circuit board of the adherend is 70,000 or greater. When the holding
power is smaller than 70,000, there is the possibility that shear takes

place between the process film and the adherend during operations such

as attaching the process film to the printed circuit board of the adherend,
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power is smaller than 70,000, there is the possibility that shear takes
pl ace between the process filmand the adherend during operations such as
attaching the process filmto the printed circuit board of the adherend, 11
die cutting, dipping into a solvent and heat pressing. The hol di ng power

i s obt ai ngfi in gccordance W th the followi ng nethod. <Hol ding power> In
accor danc GiHHTNEe AFRMASINGe aralsenisand head mrpesingt adher koldAgp pawen t est

pl ate (an.adher.end). which.is a tic.sheet used for the flexible printed
circuit bdsPE%%JH&gé“t%?r%be@eW%ﬁ%@ggﬂw mgthadle cut into pieces having
a wdth of : nd |l ength of 75 mnm An end portion of the test piece
obt ai ned tﬁlﬁ@rﬁiﬁgf)meﬁa Is attached to an end portion of the test plate

Cayer havi ng. an"aresrBnkE DT ), b erReRet, Tolinbiiel Natforde test
I . Th ' : d Il hey .b '
by rol | Gt 25V PR GRSl R S B, L ESEE, gt PS fotl el T

resul t ant fRemleNAThRA bfcethda@d r imnd LeRdLpg, for 15
m nutes at 40 Cﬁﬁﬁrhen, l,acl oad of 9%%%!%{% ?gécgp(glaﬁggeé%%\i/\%g\ggg Ciuﬁqflgoe

vertical  gigcestionng Ehevillikref 6 e asldealchMESE P 3RR | S %BHZIBMH)IPY
vi sual observation and used as the hol ding power. The adhesive strength to

the pl ast of thadest pired dhanindbbl! thel Bltgindid BEREhE it Uid e SHRM bhe
adherend is 0.05 to 2.0 N 25mm before being heat pressed and 0.1 to 4.0

N 25mm af the tbsli plgteehtamedsbe dhé eut@ng ini o whesnendech thet aopsditidnoss of a
tenperature of 180'C and a pressure of 4.3 NmmR. Wen the adhesive

strengt h bee grdhesiee Hexer headng mp iarea of 25i mmke5ahnueisr bageghtt heto
sufficient adhesive strength is exhibited when
contact with the test'plate. The test plate and the test piece are adhered
together by pressing by a roller of 25 kg in five reciprocal movements.
After 15 minutes, the resultant combination is set to a creep tester and
left standing for 15 minutes at 40°C. Then, a load of 9.807 N is applied
downward in the vertical direction. The time before shear takes place is
obtained by visual observation and used as the holding power.
The adhesive strength to the plastic sheet used for the flexible
printed circuit board of the adherend is 0.05 to 2.0 N/25mm before being
heat pressed and 0.1 to 4.0 N/25mm after being heat pressed for 30
minutes under the condition of a temperature of 180°C and a pressure of
4.3 N/mm2. When the adhesive strength before the heat pressing is
within the above range, the sufficient adhesive strength is exhibited when
the process film is attached to the printed circuit board of the adherend
and subjected to operations not accompanied with heat pressing such as

die cutting and dipping into a solvent, and shear between the process film

and the adherend is suppressed. Moreover, the process film is easily
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the process filmis attached to the printed circuit board of the adherend
and subjected to operations not acconpanied with heat pressing such as die
cutting and di pping into a solvent, and shear between the process film and
t he adherend is suppressed. Mreover, the process filmis easily 12 peeled
off, and forg'aii of the adhesive residue and curling of the adherend
after theBs€ rﬁ%ﬁ capdporapfinm ofethe |adhesivey ateidatsl andhaurling ofadhesi ve

strength before qtkh%%ea; preﬁsi ng iﬁ 0.1to 1.0 NV25mm When the adhesive
strength TeRf ATt PEEYNE £41s 0f sumpiessed . adbve nrafeyeble that shé fi ci ent

dhes;i trength i hi bi.t th Filmi ttached to th
it ed c PHGRerSAPRELY PEIS AR EH PSR P D dotd.Q BVRREm opBYhaY on o
botmomnt Hh8ande Bhbhatt A NS his: RRtel%k T srickinabe Asvecrade (ne.
P heerve tha AR Alfodive Bty ® 34 Sibiced e I Hrafesty fban e

i fer - i th after the. heat
D T re Aitachel voRIRTSIAR E b HaEITNES At ALA S Rib ot Sl | e
heat presgphagte o8 Hedit (A b gAAHL AARER M ddhddhis: fs%hm%}}trig {@gﬁﬁg@h od of

<Adhesi ve strength before heat pressings |In accordancé

Japanese hndushéamlbebivasdaghd pfodks, fidmPhadt tke SJEﬁﬁEeﬂgte% E?ﬁ]ﬁ%@e&l exi bl e
0

printed circuit board is cut into a piece having a w nm and a

| engt h of Mdveoven, ¢hd meeessafilihhie relativelploakily (ddate RO BAA% rmALRIOSESS il m
Is cut into a Biece having a wdth of 25 mmand a |length of 250 nm and

used as tthe ndbesiyeaesidutnand nurkiogtafdhe cfdterend edterpilRcpedlbigicagheby t he
cutting is attached to an end ortion of the test plate obtalined by the
cutting i FURPYesEe@r Huishprefgerable that the adhesive strength after the heat

pressirig 15 0.2 to 3.0 N/25bmm. The adhesive strengths before and after
the heat pressing are obtaine_d in accordance with the following methods.
<Adhesive strength before heat pressing>

In accordance with the method of Japanese Industrial Standard
Z0237, a plastic sheet used for the flexible printed circuit board is cut into
a piece having a width of 120 mm and a length of 150 mm and used as the
test plate (the adherend). A process film is cut into a piece having a
width of 256 mm and a length of 250 mm and used as the test piece. An
end portion of the test ﬁiece obtained by the cutting is attached to an end
portion of the test plate obtained by the cutting in a manner such that a
portion of the adhesive layer having an area of a width of 25 mmxa length
of about 90 mm is brought into contact with the test plate. The test plate
and the test piece are adhered together by pressing by a roller of 2 kg in
one reciprocal movement. Twenty four hours after being attached, the

test piece is peeled at a peeling angle of 180 degrees and a peeling speed of
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portion of the adhesive |ayer having an area of a wdth of 25 nmxa | ength

of about 90 mMmis brought into contact with the test plate. The test plate
and the test piece are adhered together by pressing by a roller of 2 kg in
one reciprocal novenent. Twenty four hours after being attached, the test

500 i i FEOL A, SE 0 QARG e AGRoMELD IngBRAREEL. TRbCrerage s Ahehe
ST engt n BEFERR 0 E0het Mg BenlfRl Pochianatithe drbiytmedrechmedhonress nos
A BLastl c ARRRhRITRd fle bR Flapue printed cirou( board 15 cut inco 2
EBgtfﬂﬂ(éE&%ﬁ{%Qrgpé%é%m%%ﬁgl .S _cut into a piece having a wdth of

l.m.
FisEY 85 the test pi ece. An end portion

of the test bl opgIamaines Bod BE U ALAR Skl REIEH 540 1k port on o

the test plate o e cutting In a nmanner Yion of

t he adhesiaVgiebdhakit@ ¥ iviitBHFARAMAMN addM WikiRf | gt fu gf, about
90 mmis br%ught inlti%1 contact with tﬁe test p aotfi]%% e %ggﬁgglé%asl ¥ of the

test plat eesngldtoe(thesadipéead) ar 8 protesPrmesad dr; b
tenperature of 180' C under a pressgre (S)f 4.3 I\Vm"rQHgtgp?irBégbg ?%v?%%a% est

pi ece. Usiwigth loé 106nmimahidon laiithi 6250 n @t 4at hseW akfelt@st pidkbecard o the
test plate by heat pressing is cut into a piece having a wdth of 25 mn
and a | enged wirtB0ofthe wst plitve chitadsed by theandgting i3 seethdiltd AR erdest

pi ece at a peeling angle of 180'C at a peeling speed of 300 mMmimn is
measur ed PArtder of 3hﬁ deshplatet tidaimachby the dupiagesealmduatr isath $haodar d

Z0237. The average.in the portion of 70% at the central portion of the
portion of the adhesive layer having an area of a width of 100 mmXa

length of about 90 mm is brought into contact with the test plate. The
combination of the test plate and the test piece are heat pressed for 30
minutes at a temperature of 180°C under a pressure of 4.3 N/mm?2 applied
to the test piece. Using the combination obtained by attaching the test
piece to the test plate by heat pressing is cut into a piece having a width of
25 mm and a length of 250 mm, and the adhesive strength in peeling the
test piece at a peeling angle of 180°C at a peeling speed of 300 mm/min is
measured in accordance with the method of Japanese Industria-ll Standard
70237, The average iﬁ the portion of 70% at the central portion of the
chart is used as the adhesive strength after the heat pressing.
The release process film of the present invention has a gel fraction
“of 90% or greater in the adhesive layer. When the gel fraction is smaller
than 90%, the adhesive residue tends to be formed when the process film
is peeled off after the face of the process film having the adhesive layer is

attached to the printed circuit board and the obtained combination is
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chart is used as the adhesive strength after the heat pressing. The rel ease
process filmof the present invention has a gel fraction of 90% or greater
in the adhesive |ayer. When the gel fraction is smaller than 90% the
adhesive residue tends to be forned when the process film is peeled off
after the face of the process filmhaving_ the adhesive |layer is attached
to the pri%ﬂak@ECt@firE%i‘farﬁBb?r grarafienf apd aihie cavsesi enatthurinasiondof dhpect ed

s causes contam nati gn of the adherend.

| ! b a
Nor cover . RARERAe AUAFOPRE SHcRa oo B Brosmescaie s the aniimrend  ake
o “pri nt ri§aae PiiaRe TR B HE heblptestiiE dnd bpGRubre b aman et
f ti 115, .94 % . Jh |. f ' ' ' d
wih the FRF S pacnet RbRting BEURE Gt U s, TIER biiteaehig iBat aRe | m

bt ai ned L 05 | - fil havi t hi ck
o 25" muith Al IOEIRA L IOLE" T ERARig) B blcalur i B¥efipeg T oo

of the relpRRehbibITbRRYE MbihBg, rel ease layer is coated wth the adhesive.
After the adhesive Is crosslinked under the same condition as that for

prepar at i ctMehsiiens e s fPARsass filmof the present invention, sheets
(50 NMmx100 mm of the crosslinked adhesive are peeled off the rel ease

film Two sheets releatbéiler dasinakby coghasiagolybtieyibat dbrepMhalite ) are
pl aced on a netal net of 200 nesh having a size of 100xf30 nm and w apped

with the tetvamgmethickhessobf 86ner withppedlicRerisi®nisi thespdlehdd QgantSaxhl et
extractor and treated by extraction with ethyl acetate for 16 hours under
the refl utised, esddihe fave of the releese diltr havimn the helaheckyenfis tdoatadhesi ve
rematni ngv%?htt%ee glcaﬁlglsivg.et Aaf::eer the adhesive is crosslinked under the same
condition as that for preparation of the release process film of the present
invention, sheets (50 mmx100 mm) of the crosslinked adhesive are peeled
off the release film. Two sheets of the crosslinkea adhesive (the total
weight! A g) are placed on a metal net of 200 mesh having a size of
100x130 mm and wrapped with the metal net. The obtained wrapped
specimen 1s set into a Soxhlet extractor and treated by extraction with
ethyl acetate for 16 hours under the refluxing condition. After the
extraction, the sheets of the adhesive remaining on the metal net are
dried at 100°C for 24. hours, and the mass of the adhesive (B g) is
measured after the moisture adjustment for 3 hours or longer under the
condition of 23°C and 50% RH. The gel fraction is calculated in
accordance with the following equation:
gel fraction (%) = (B/A) x100

It 1s preferable that the amount of the residual solvent in the

adhesive layer of the release process film of the present invention is 2
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dried at 100'C for 24 hours, and the mass of the adhesive (B g) is

neasured after the noisture adjustnent for 3 hours or |onger under the

condition of 23" C and 50% RE The gel fraction is calculated in accordance

with the follow ng equation: gel fraction W= (B/A) x100 It is preferable
' adhesi ve | ayer of the

that the anount, of fhe resjdual, solvent in the a

rel ease pr%%/(é,g’sz Prlfﬁsﬁ‘f Whe‘ﬁr@%rﬁm‘i’%ﬁfi@f? rgsiduab splvert excdedss2 When
the anmount of the.resi dtjfl sol ven% exceedg 2 g/cn®, the residual sol vent
causes f| 2 B ofh thertdual g sehvent r ghises R (et amd tefhectponint ed

S, DB, LS P b eSSy GESL S B
th i nt | Lt b [ heat [ d. in th

e P S O, AR BGER: By R LSRR el
sy e, el bRy b OB RARSERU A R IR, T

anount of the resi vent i s neasured urge &

trap gas GhessmizoandPhyds@easanal Yad ' Li led. it opan
anpoul e. 'Icﬁf}rg arrptggul e is heat 3d at ﬁ%gacgéﬁ)@ﬁ%ﬁqﬁﬁl sﬁ?%fug’uﬁ%r SEE%L trap

[ manuf act utsduhy o PRONIENSH SKRGHD (0 mehdithed id F&%@Qﬂme av?ﬂgts Pfie f OF Med

gas is collected. The obtained gas is then introduced Into a g
chr omat ogrfefbyimpesethpdct ronet er [ manufactured by PERKIN ELMER Conpany;
TURBO MASS], and the anount of the formed gas is obtained and expressed as
t he anpunt<Residualkssdvent n the rel ease process filmof the present
invention, it is preferable _
he amount of the residual solvent is measured in accordance with
the purge & trap gas chromatography mass analysis. A specimen 1s
sealed into an ampoule. The ampoule is heated at 120°C for 10 minutes
by a purge & trap [manufactured by NIPPON DENSHI KOGYO Co., Ltd.;
JHS-100A], and the formed gas is collected. The obtained gas is then
introduced into a gas chromatography mass spectrometer [manufactured
by PERKIN ELMER Company; TURBO MASSI, and the amount of the
formed gas is obtained and expressed as the amount of n-decane.
In the release process film of the present invention, it is preferable
that the shear is 50 um or smaller and more preferably 30 pm or smaller
when the process film is attached to the plastic sheet used for the flexible
printed circuit hoard of the adherend and heat pressed for 30 minutes
under the condition of 180°C and 4.3 N/mm2. The shear in the heat
pressing is measured in accordance with the following method.
<Shear in heat pressing>

A plastic sheet used for the flexible printed circuit board which has

been cut into the size of 22 cmx22 cm is used as the test plate (the
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that the shear is 50 mor smaller and nore preferably 30 mor smaller when
the process filmis attached to the plastic sheet used for the flexible
printed circuit board of the adherend and heat pressed for 30 m nutes

under the condition of 180C and 4.3 NNm®2. The shear in the heat pressing
s nmeasured.in a or,fﬁnce with the follow n? met hod. <Shear in heat

pressi ng> 2dbargad].c Thedace haying an adhesivailayer of Arprodesd fitmi ¢utbistnd whi ch
has been is used as the test plate (the

ut .int he size of 22 22 cm l
16 adher en@‘)".Sl%@P?é{?@ ?Wg‘sﬁt%‘g%ésﬁ(\ﬁglel agdharepd in prwowes suchrbhatit i nt o
the size aof 20 20 cmis.attach to th dherend in_a manner such that
no bubbl esnoaﬁélbﬁg’%t%enﬁ(&}t% t?‘ﬁ‘igBFP‘FE;’r BQ?‘%‘Fab?W@gaadiIam%? o6 Bmom are
formed at ry corners. After the, obtain iece.is heat pressed for
30 mi nut esérjéﬁfggﬁl%fih ¢ E%%é?%ﬁ??nﬁfs'a g&‘?ﬁ t‘ﬁ?ct@?%?‘fl?mésah%ﬂfapr%ﬁ%@sure of
4.3 NmB, gyt h -pcess. filmand the ggnd is
neasur ed é{,?r t:ﬁg @%ﬁﬁgggﬁ]ﬁ?h%‘éﬂ%@gg&f&t?mge%ttuﬁfen%ﬁq%a udRdi& ysed
as the shegbgsullaeref ga oC ' sent invention,s attached
to the pl?gs?siuc sﬁgeﬁ%'gugz Flo’r(ﬂti eé}HarePX?%?ngeg} Pt;h[%egrgcfersgu mbBQFld%hel'here
are two yihedéA®nt SnéflRg ARt | t fi t.hod {n which
the adhesive is applied to thelh%g%lglf ﬁ%@gﬁllg'al Flﬁ%ﬁgéé)rfi@g%taﬁ%%c{i ng to
form the vatihesisvesdday£the stishyd he obtained lamnate is directly attached to
the plastic sheet used for the printed circuit board; and (2) a nmethod in
which, after {llie palbesd peodesydilni of tls Weekers iA96ATiILAGY dtBadbbh tRLEL! €ase
liner is | aced on the adhesive |ayer, the release liner is peeled off
after stopdapsioshettr anepdor dhe dibexibied privtedrainads boakd | Thusedrbyivas t achi ng

to the plastic, )
embodiments in the method of using the film: (1) a method in which the

adhesive is applied to the base material film and dried by heating to form
the adhesive layer, and the obtained laminate is directly attached to the
plastic sheet used for the printed circuit board; and (2) a method in which,
after the adhesive layer is formed as described in (1), a release liner is
placed on the adhesive layer, the release liner is peeled off after storage or
transportation, and the process film is used by attaching to the plastic
sheet used for the printed circuit board.

Therefore, the process film may be prepared by forming the
adhesive layer by direétly applying the adhesive used in the present
invention to one face of the base material film and drying the applied
adhesive by heating at about 100 to 130°C for about 1 to 5 minutes so that
the amount of the residual solvent is preferably 2 ug/em? or less, and the
prepared process film may be attached to the plastic film used for the
flexible printed circuit board. Alternatively, the process film may be

formed by placing a release liner on the adhesive layer obtained after the
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sheet used for the printed circuit board. Therefore, the process film may
be prepared by form ng the adhesive |ayer by directly applying the
adhesive used in the present invention to one face of the base materi al
filmand drying the applied adhesive by heating at about 100 to 130' C for
about 1 to,5.m nﬁéeg so that _the_anount of the residual solvent is
pr ef er abl ydlﬁ’lﬁgc patipgsas fArscribed pheyrr sadptlae aerocesy dilomymby bet ached
- to the plastig fjlmused far the flexjble printed circuit board.

Al ternati \Péitt§&1e't‘ir150 ﬁf‘ﬁ §§t1FiS}“ﬁFFréVe§§°¥ &ﬁﬁé&’%‘;ﬂdppléféﬁlﬁdﬂ@ndeaﬁaséhei ner on
t he adhesi.y er_obt ai ne t the 17 drying by heating as descri bed
above, ange?%AeS%gF%%re1§§qﬁi?‘ﬂP% tl@ﬁ‘liéﬂsdw?o the plastic sheet used for
the printed cirpl r ter .th relkease.liner is el ed off at the
time of the user.PHéI' 59%6%8%@55 qa}‘ﬁlﬂgﬁg\‘?i]?‘?geqsﬁgh’?%‘i B%?syeah%n ¢ Praducadsas pe
produced Fgllowe! LIS dheliRE ' i Li he face treated for
rel ease of a release F%ﬁgrﬁg@iﬁﬁile\siet rtl%éed ﬁtﬁg%t{eﬁn rggi‘%?éggc(ff{aoé €3hdve to
form the afesiv®is HA¥8by héfidnd B deREABL ' Seliansierred to
one face of the base mater: al %i I megy attg‘?ﬁ?ﬁé‘yﬁ%ﬂéﬁ@f’é‘é‘?&sﬁ‘ﬁe & *havi ng

the adhesiavgl ithyeformedhadhbbiver BlyRRSh kitfehed &f tonfee?&éenbg%h\éﬁ pgg{yt bei ng
peel ed off, the process filmhaving the release |iner can be obtaihed. The

t hi ckness méteried filtheby watadyap ihe tdlease1BRSCh ARG S5 TRl 1&;4%3. present
invention is, in general, about 5 to 100 m and preferably about 10 to 60

gi n. ExamiVbenothet nelenet daser is deft sesaimibgdwithoue BdiskUskls®! FRSEd | Ners
obt ai ned by coating paper base materials such as gl assine paper, coated
paper andDbEegassddm bavinpihe reledsniinet eamhpebtainedi ned by | ani nati ng

The thickness of the adhesive layer in the release process film of
the present invention is, in general, about 5 to 100 um and preferably
about 10 to 60 um.

Examples of the release liner described above include release liners
obtained by coating paper base materials such as glassine paper, coated
paper and cast coated paper, a laminate paper obtained by laminating
these paper base materials with thermoplastic resins such as polyethylene
and plastic films, examples of which include polyester films such as
polyethylene terephthalate films, polybutylene terephthalate films and
polyethylene naphthaiate films, and polyolefin films such as
polypropylene films and polyethylene films, with release liners such as
silicone resins. The thickness of the release liner is not particularly
limited. The thickness is, in general, about 20 to 150 pm.

The type of the flexible printed circuit board to which the release

process film of the present invention is applied is not particularly limited.
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t hose paper base materials with thernoplastic resins such as pol yethyl ene
and plastic filnms, exanples of which include polyester filns such as

pol yet hyl ene terephthalate filnms, pol ybutylene terephthalate filns and

pol yet hyl ene naphthal ate filns, and polyolefin filnms such as pol ypropyl ene
films anddg\gl yethylene films, with release |liners such as silicone resins.
The t hi cki&s €eppraleshaste sefe heaheresisanst plaatics csidr las polyintidds

t hi ckness P;Oi in@genera about 20 to 150 gm The é&/p.e of the flexible
printed cifolvphensdgne splfidmarn uped fordhedflextble priated tirbnitdfoartie present
invention is applied is not partigcularly limted, 18 In general, sheets of
heat resistant 1! a¥S{HEARILH antagee sokmanedoby pbeayinsieaton, f inle ar e
used for the f]exibl ﬁ;plp@%?nt ed circuit .boargx.a Ti) sunmmari ze t he advant ages
obt ai ned BYCPIETCRVERD Ui Presenidaseatinee the arlease prosessfilmnwdieh én, t he
rel ease pr, fil i.ch is,. aptaghed to the surface.of a flexible
printed Ciaggfcﬁ}%db@aﬁﬂaewggfége 052 @5{5@729 prfpigfl cirget ibogrd, depsopph gause

ef fectivel p es..C . Nakd f the surface .of the printed circuit
board wit ﬁ'lﬁg% ’vgjrr?t‘?l zi%a%a ?g‘%,lgli%n%?gg@{’%lxcggpplé%&e§OFW&%@% |02 %n the
surface, 1 el £ RYI=¥ | . r . af t gr ,bei ng peel ed
of f and shggffégg sdgsﬂ%uﬁlggégg%ﬁtﬁﬁ;ﬁéaﬁéﬁéﬁg S{ﬂ%%nf %gggr @2%1 %‘gl?StBPB ci ng

el ectric and frRGEIRNGLALRS UhURM S TOAG I i | eGld oni c
menbers to the flexible printed circuit boar dl?&lceaﬁaﬁﬁg'e&%?g%glgg).n VPLES

The preseatihbratehbiten beihg pbeledestt hindeshyPreSseP@aliicat fhe Mihdvongl §r ence to
exanples in the foll ow ng. However, the present inventionis not Timted
to the exshppescess for producing electric and electronic instruments by mounting

electric and electronic members to the flexible printed circuit board, can

be provided.

EXAMPLES

The present invention will be described more specifically with
reference to examples in the following. However, the present invention is
not limited to the examples.

The properties of the process films obtained in the Examples and
Comparative Examples were evaluated in accordance with the following
methods. |
(1) Adhesion between an adhesive layer and a base material film

The adhesion between an adhesive layer and a base material film in
the process film was evaluated in accordance with the method of Japanese
Industrial Standard K5600-5-6. An adhesive layer on a laminate of the
adhesive layer and a base material film was cut by a rotary cutter in the

form of a grid to form 100 portions of 1 mm square on the surface, and an
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The properties of the process filns obtained in the Exanples and

Conpar ati ve Exanples were evaluated in accordance with the follow ng

nmet hods. (1) Adhesi on between an adhesive | ayer and a base material film
The adhesi on between an adhesive |layer and a base material filmin the

ndust ri al =i aoRiRoR O BATHE GRattomd fide name mtnicaual bie

Form of = TG HIEAN G Lb) i RaAched 1o themedthsare fver hndburiimomyreand an
ot Ba e OBl it S h S e Gusleaghabanibs” th Ockin s, The
econd. TR Roband- offe BRI LB AN e Bateing Bachoreat Materinl | m was
Critoria: 90 F00° S Rl e sHBL G0, Rl S RERE o Rstor ors o0 Hr P ess

than 80/ 1¢MowifiPédifd-i4:0 | ess than 70/100: 2 |ess than 60/100: 1 (2)
Adhesi ve residue Using a plastic sheet used for the flexible printed
circuit board whiclhOragh beathietit into the sige of 22 cnx22 cmas the test
plate (the adherend), the face having an adhesive |ayer of a process film

cut into the size @0/BO0 ek them\F1@0t ached to the adherend in a nmanner

such that
70/100 to less than 80/100: 3
60/100 to less than 70/100: 2
less than 60/100: 1
(2) Adhesive residue

Using a plastic sheet used for the flexible printed circuit board
which had been cut into the size of 22 emx22 cm as the test plate (the
adherend), the face having an adhesive layer of a process film cut into the
size of 20 cmX20 cm was attached to the adherend in a manner such that
no bubbles were contained. After the obtained laminate was heat
pressed for 30 minutes under the condition of a temperature of 180°C and
a pressure of 4.3 N/mm2, the process film was peeled off. The surface of
the test plate was exanﬁned by the IR measurement in accordance with
the Fourier transform infrared absorption spectroscopy (FT-IR; the ATR
method), and it was examined whether the adhesive residue was present
or absent based on the presence or the absence, respectively, of the
absorption peak derived from the adhesive. The result is expressed as

“present” or “absent”, respectively.
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no ' bubbl es were contained. After the obtained | am nate was heat pressed
for 30 m nutes under the condition of a tenperature of 180C and a pressure
of 4.3 NNm®, the process filmwas peeled off. The surface of the test

pl ate was exam ned by the IR neasurenent in accordance with the Fourier
transforminfrared a?;_orption st@gctrosgopy (FT-1R, the ATR nethod), and it
was exani ned whebAdioldme pewwesthe adhasanastuangth befre amst afibs ¢he Heased on
the presence or tr%ﬁ? i vely, of the absorption peak derived

ah%sence r%]gé)z{:@t

fromthe JFHHESPe eaxafier B duessings the gesisaad 'sobrent ayed hhe |
respectively. . The | di ower, the adhesive strength before and after
t he heat %)‘%Iefg%%ﬁ%n of &ges“’rfg%s?‘é“fmﬁ%‘fertW@r%é%?a%‘tr@@épnﬁc,cof%ﬂ%mlﬂuéhe sol vent
and the cidon t adhesive | ayer were nmeasured in accordance
with the %rréﬁf{)%s&é gg%’gl&baeb?f%g\bove. Exanpl e 1 The sol ution polynerization

- was condugtednynder the atnosphere of nitrogen gas using 70 parts by nass
of butyl acrylate (BA), 20 parts by nass of nethyl nethacrylate, 10 parts

by mass of 2- hyrkeoxyRitiv polﬁﬁgﬂﬁéﬁibﬁt@rﬁé lé%%t%pdu}i&?%?%é aaglez{q%)éhggq \(/EE'[O)

as the polynerization initiator and addin aceta

a reactor ofqiinogs gadi iding 1EEPRE! ﬁ:[assebfsﬂdtgg Brylaed ?%Ang’r‘z(ﬁgﬁgt%rﬁfr and

-an inlet for nitrogen gas, and an acrylate-b copol ving~a solid
content ofmaA@Ydfy meghyt andhacidagi)t iBV%%@ﬂse BP! @Guk aps V@hgﬁ} @Ietﬁ 0. 000
was prepared. To 100 parts by nmass of the acryl ate-based c po? mer* prepar ed
above, 7 peetheciplate{HENAA dml BerreyldidregilcalBRE) ab&&ﬁd;i&l}ﬁer%%ﬁ@
crosslinking agent c{manuf actured by TOYO I NK SEI ZO Co., 'Ltd.; the

mtiator and adding ethyl acetate as the solvent in a reactor equipped

L

in

with a thermometer, a stirrer, a reflex condenser and an inlet for nitrogen
gas, and an acrylate-based copolymer having a solid content of 40% by
mass and a weight-average molecular weight of 800,000 was prepared.

To 100 parts by mass of the acrylate-based copolymer prepared
above, 7 parts by mass of a tolylene diisocyanate-based (TDI-based)
crosslinking agent [manufactured by TOYO INK SEIZO Co., Ltd.; the
trade name: “ORIBAIN BHS8515”; the solid content: 37.5% by mass] and
5 parts by mass of a metal chelate-based crosslinking agent
fmanufactured by SOKEN KAGAKU Co., Ltd.; the trade name: “M-5A”;
the solid content: 5% by‘mass] were added, and an adhesive was prepared.

To one face of a polyethylene terephthalate (PET) film having a
thickness of 50 um [manufactured by TORAY Co., Ltd.; the trade name:
“PET 50T-60 TORAY"], the adhesive prepared above was directly applied
in an amount such that the amount after being dried was 14 g/m2 (the
thickness: 14 um) to form an adhesive layer, which was then dried at

120°C for 1 minute. A release liner [manufactured by OJI SEISHI Co.,
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trade nane: "ORI BAIN BHS8515"; the solid content: 37.5% by mass] and 5
parts by mass of a netal chel ate-based crosslinking agent [nmanufactured by
SOKEN KAGAKU Co., Ltd.; the trade nane: "M5A"; the solid content: 5% by
mass] were added, and an adhesive was prepared. To one face of a

pol yet hyl terephthal ate (PET il mhaving a thickness of 50 m

[ manuf act W@d’ ﬁtﬁ yrasge: }EEQQ)SBEQ\Q&I apaipated tpgie shiedsadhiaray" ], the
adhesi ve RLepar ed, above vvaﬁ;gdi rectlﬁéeappl i e% in an anount such that the
anount  af 187 bty HPTUEsRdlm ey prenamd- (lihecRrrnesties pirghe btasned an
adhesi ve | i.ch was then dried at ,,120C for, 1 mp nute. A rel|ease |iner
[ manuf act LPI’% égésosy% ggr%l_ﬁvaglgg?ecgl If;ﬁl ‘the; fest plgke &E@ adbergeb, ©1"] was
| am nat ed g dgq Y ayer nd process fil mwas prepared.
The pr operpt0 ?%lgﬁo %%geqo 9 giel?léeeéf &t%%é%%“l?? Io&q\;ﬁ@r%‘”’j\‘}%@&t BEE SAEWIHE { est
plate (theagbqrend), a polyimde sheet was used. The results of the

eval uation are shown in Table 1. Exanple 2 An acryl at e-based copol yner

havi ng a $ldpront ent of 40% by nass and a wei ght -average nol ecul ar
wei ght of 800,%00 was prepared in accordance with the sanme procedures as

those conduct ed\n acEXat®hasdd oy tHiatin3-h (o
(HPMA) was used incgﬁace 0? ﬁ%ﬁusgﬁn aa%%{(g&l&.me%gwfégp%g?ﬁégsi mass

of the acaydatevaghtravormtey meolepubiaredshav 800 MR Ss DYrdfBsed Ofy @
tol yl ene diisocyanate-based (TD -based) crossli nki ng agent [manufactured

by TOYO | REc@BERE® Guith thed samichprodedades manthiost RIndAcbs BliS8BkSmpls he sol i d
content: 37.5% by mass]. and
except that 3-hydroxypropyl methacrylate (HPMA) was used in place of
HEMA used in Example 1. |
To 100 parts by mass of the acrylate-based copolymer prepared
above, 7 parts by mass of a tolylene diisocyanate-based (TDI-based)
crosslinking agent [manufactured by TOYO INK SEIZO Co., Ltd.; the
trade name: “ORIBAIN BHS8515”; the solid content: 37.5% by mass] and
5 parts by weight of a metal chelate-based crosslinking agent
[manufactured by SOKEN KAGAKU Co., Ltd.; the trade name: “M-5A";
the solid content: 5% by mass] were added, and an adhesive was prepared.
To one face of a polyethylene terephthalate (PET) film having a
thickness of 50 pm [ménufactured by TORAY Co., Ltd.; the trade name:
“PET 50T-60 TORAY”], the adhesive prepared above was directly applied
in an amount such that the amount after being dried was 14 g/m2 (the
thickness: 14 pm) to form an adhesive layer, which was then dried at

120°C for 1 minute. A release liner [manufactured by OJI SEISHI Co.,
Ltd.; the trade name: “PP40SD-001"] was laminated to the dried adhesive
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5 parts by weight of a netal chel ate-based crosslinking agent

[ mnuf actured by SOKEN KAGAKU Co., Ltd.; the trade nanme: "M5A;, the solid
content: 5% by mass] were added, and an adhesive was prepared. To one face
of a polyethylene terephthalate (PET) filmhaving a thickness of 50 pm

[ ranufactyred b ORAY Co., .Ltd.; the trade nanme: "PET 50T-60 TORAY"], the
adhesi ve g?@%‘ér o Rreceiss fidmr was| prensyered Thenpaspertivsnares shhwichat t he
anount af t.er beﬂ ng dried was 14 g/n2 (the thickness: 14 pn) to form an
adhesi ve f]gag})é?, "which was then dried at 120'C for 1 m nute. A release

I i ner [mag%uf actgergd by AQJI SEISH Co., Ltd.; the trade nanme: "PP40SD-001"]
was | ani nat &gt he dri ed adhesive 22 |ayer, and a process fil mwas

d. Th [ h i Table 1. le 3. A fil
s prepared i A aBEsEaSn 200 VAS: RevBanl 5y ctesot BE RaathodBoo SRR od | n
Ex le | &SRk NaL B 8h15~ (d i bed . | - based
((:(rj gggl ?Bki%gsage‘f% %% otjlgg Em%%%@gﬁﬁyfﬁég%ﬁiegg|‘%5eﬁg:é§¥én§61ﬁt%§l SAflse
escri be » c r i nki ng_agent .was no
used. The pr oggfti gse%r g)edgﬁg\;\%he)i _ﬁf%g%%ﬁﬁ%g%%p%ﬁg%lfn mé%ﬁ%ﬁ‘te ajong o ocess
filmwas prepased asnthRCeVLSRARM Vb *}ﬁ@ amgﬁ@r(ag%qﬁe? ?géﬂ)h&svﬁjse sed in

conducted in Exanple | except that 2-ethyl hex acr
place of BfetadeHelaneHaaslceosslintifg d¥eRP¥dd 5t A56d SNPHE prBpdAfleark 23

shown in Table 1.

Comparative Example 1

A process film Was prepared in accordance with the same
procedures aé those conducted in Example 1 except that 2-ethylhexyl
acrylate (2EHA) was used in place of BA used in Example 1. The

properties are shown in Table 1.
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Table 1 Exanple 1 2 3 Conparative Exanple | Main nononmer BA BA BA 2EHA
anount (part by mass) 70 70 70 70 Conononer MVA MVA MVA MMA anmount (part
by mass) 20 20 20 20 Mononer having functional group HEMA HPMA HEMA HENA
anount (part by mass) 10 10 10 10 Crosslinking agents type TDI -based

TDI - based TDI -based TDI -based anountTaplsart by mass) 7 7 7 7 type anount
(part by | __chelate- chelate- chel ate- based based
based 5 5 Holldi ng power (second)? 701000 ? 70,000 2 70,000 ? 70,000 no
shearno shearfo shearno shear Adhesivelstrengt® (N 25m§ before heat
pr essi ng0. Q2fhapadeFBAmPB af t er heat pressing2.042.122. 164. 42 1

Main monomer BA BA BA 2KEHA
amount (part by mass) 70 70 _ 70 70
Comonomer MMA MMA MMA MMA
amount {part by mass) 20 20 20 20
Monomer having functional group HEMA HPMA HEMA HEMA
amount (part by mass) 10 10 10 10
Crosslinking agents
type TDI-based TDI-based TDI-based TDI-based
amount (part by mass) 7 7 7 7
type metal metal . metal
chelate- chelate- chelate-
based based based
amount (part by mass) 5 5 5
Holding power (second) =70,000 270,000 =70,000 =70,000
no shear no shear no shear no shear

Adhesive strength (N/25mm)

before heat pressing 0.22 0.24 0.28 0.29

after heat pressing 2.04 2.12 2.16 4.42
Adhesion with substrate 5 5 5 5
Adhesive residue absent absent absent absent
Residual solvent (ug/cm?2) 1.28 1.42 1.31 1.36
gel fraction (%) 95.5 95.1 94.7 94.6
Shear after heat pressing (pum) 0 0 0 180
Example 4

A process film was prepared in accordance with the same
procedures as those conducted in Example 1 except that 10 parts by mass
of “ORIBAIN BHS8515” (described above) of the TDI-based crosslinking
agent, 10 parts by mass of “M-5A” (described above) of the metal chelate-
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Adhesi on with substrat e5555 Adhesive resi dueabsent absent absent absent

Resi dual solvent (g/cnR)l1.281.421.311.36 gel fraction NO95.595.194.794.6
Shear after heat pressing (n) 000180 Exanple 4 A process filmwas prepared
in accordance with the sane procedures as those conducted in Exanple 1
except thatt&ar 1(5)1343arts b‘¥1 mass = of "ORI BAIN BHS8515" (described above) of the
TDI - based RA6ITORIREnEAgaRt Ware Bead, anslneaelease lingrsmis latesuatetied above)

of the metal chelate 24 based crosslinkin gen}. were used, and no rel ease
li ner was H%gn?ag?%laet]@yef'heﬁﬁdﬁ’é’s?% P %?(ﬁﬁ%sacih@é“eﬂ&tammh%mﬂene

adher end), 00l | ene ; suhfide sheet was, used. properties are
shown in F&@ngfﬁgg%ﬁl?eg' Aktl&eo?:ré)??r i PrF?/\élgo‘ffPéBa’ffgﬁeiQn accordance with
t he sane é}ﬁﬁfk‘k’Ses as those conducted in Exanple 4 except that HPMA was
used in place of HEMA used in Exanple 4. The properties are shown in Table

2. Conparative f£x 2 gfinPr S éﬂ%ﬁva] P ed in accordance with the

same procedures gg&flte%gse con ugt Z’é%n a%lpl ée&ﬁgé%céeptwatﬁapthf- Ed%as used

|0, Place roBAluteschs thosyampidtiotbd FERAAETS bESrR had WPMIA el PfLEs 2 25
in place of HEMA used in Example 4. The properties are shown in Table

2.

Comparative Example 2

A process film was prepared in accordance with the same
procedures as those conducted in Example 4 except that 2-EHA was used

in place of BA used in Example 4. The properties are shown in Table 2.

25



70 70 Comononer
functi onal

heat pressin

4 5 Conparative Exanple 2 Miin nononer

BA BA 2EHA anount (part by mass) 70

MVA MMA MVA anount (part by mass) 20 20 20 Mononer havi ng

group HEMA HPVA HEMA anount (part by mass) 10 10 10

Crosslinking agents type TDI-based TDI - based TDI - based anmount (part by

mass) 10 10 10 type amount (part by med®)2 metal metal netal

chel at e- i

70, 000 ?'@&4%%? no shearno shearno shear Adhesive strength (N 25mm before
90 ©50. 310. 52 after heat pressifig0.470.50%. 48 Adhesion with

subst r at e I5BopaditesiBremplesi dueabsent absent absent

chel at e-
second) 70, 000 ?

2
Main monomer BA BA 2EHA
amount (part by mass) 70 70 70
Comonomer MMA MMA MMA
amount {part by mass) 20 20 20
Monomer having functional group HEMA HPMA HEMA
amount (part by mass) 10 10 10
Crosslinking agents
type TDI-based TDI-based TDI-based
amount (part by mass) 10 10 10
type metal metal metal
chelate- chelate- chelate-
based based based
amount (part by mass) 10 10 10
Holding power (second) =170,000 270,000 270,000
no shear 1o shear no shear
Adhesive strength (N/25mm)
before heat pressing 0.25 0.31 0.52
after heat pressing 0.47 0.50 1.48
Adhesion with substrate 5 5 5
Adhesive residue absent absent absent
Residual solvent (ug/cm?) 1.37 1.41 1.35
gel fraction (%) 95.7 95.6 94.5
Shear after heat pressing (um) 0 0 257
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Resi dual solvent (pg/cnR)1.371.411.35 gel fraction (% 95.795.694.5 Shear
after heat pressing (um 00257 26 CLAIMS 1. A rel ease process filmwhich
conprises a base material filmand an adhesive |ayer disposed on one face
of the base material filmand is used by attaching to a flexible printed
circuit board, wherein, (a) the adhesive |layer is formed with an adhesive
whi ch conprises an acryl ate-based d%béﬁyﬁ%r at least conprising 40 to 99%
by mass of a butyl acrylate unit and 1 to 20% by mass of a nononmer unit
having a crosslinking functional group and a crosslinking agent; (b) a

hol di t Iastc eet used for the flexible printed circuit
boar d of "ol A Ensy PRbdsfe FBT eek ﬁogonapna%atéaééammmm ond an |

d h anes I n trial St Z0237;. (c) _an
Shosi vo. ey A1 B0 Ble BRANE Fack (14T Heie Madoninb il and s bd
circuit b 0 as measured in
ai:colrjitlance wg%tﬁkg}%tcﬂggﬁ&?{ngijgz%%geé¥&'§té?%d;/ %(‘rzfﬁla’ard 20337 before
bei ng heat presapdho (AR IR ¥ ToRRERNIN L0 i RLAghid, Bheslused for

the flexible printed circuit “boar t he adheren

measur ed igh aspdatatbasal %%élyﬁnéi’%@%hs@f #ﬂgﬁ%’ﬁ%e 40 7 9%%&)3} Pﬂ(?%san rd 20237

after being attached to the plastic shee at press ¥i nut es

under a dortgl taicoylacd it eirgenatd 2O by 180Gs &T0a %Qﬁ&iéi" rtﬁn@fhzf]v Re Ny M2
and (e) a gel fraction is 90% or greater. 2. A release process P
accor di ng cressbirdiing funotiensl groupeamd aaresslinking agent;

(b) a holding power to a plastic sheet used for the flexible printed
circuit board of an adherend is 70,000 seconds or greater as measured in
accordance with a method of Japanese Industrial Standard Z0237;

(c) an adhesive strength to the plastic sheet used for the flexible
printed circuit board of the adherend is 0.05 to 2.0 N/25mm as measured
in accordance with a method of Japanese Industrial Standard Z0237
before being heat pressed;

(d) an adhesive strength to the plastic sheet used for the flexible
printed circuit board of the adherend is 0.1 to 4.0 N/25mm as measured in
accordance with a method of Japanese Industrial Standard Z0237 after
being attached to the pléstic sheet and heat pressed for 30 minutes under

a condition of a temperature of 180°C and a pressure of 4.3 N/mm2; and

(e) a gel fraction is 90% or greater.
2. A release process film according to Claim 1, wherein the monomer

unit having a crosslinking functional group is a monomer unit having

hydroxyl group.
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unit having a crosslinking functional group is a nononmer unit having

hydr oxyl group. 27 3. A release process filmaccording to any one of C ains
1 and 2, which further conprises a release |iner disposed on the adhesive
| ayer. 4. A release process filmaccording to any one of Claims 1 to 3,
wherein an amount of a residual solvent in the adhesive layer is 2 g/cn®
or less. 5. Arelease process filmaccording to any one of Clains 1 to 4,
wherein board is objained by using a

the flexible print circuirt ]
pol yi ni de :ghe%trei?aseap P%ﬁgﬁw?@ﬁédw 9 8By Ineept Chgims 1'and 2, which

further comprises a release liner disposed on the adhesive layer.

4. A release process film according to any one of Claims 1 to 3, wherein

an amount of a residual solvent in the adhesive layer is 2 pg/cm? or less.
5. A release process film according to any one of Claims 1 to 4, wherein

the flexible printed circuit board is obtained by using a polyimide sheet or

a polyphenylene sulfide sheet.
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