DESCRIPTION TITLE OF THE INVENTION: METAL SUPPORT FLEXIBLE BOARD, METAL
SUPPORTCARRIERTAPEFORTAPEAUTOMATEDBONDINGUSINGSAME,METAL SUPPORT
FLEXIBLE CIRCUIT BOARD FOR MOUNTING LED, AND COPPER
FOIL-LAMINATEDMETALSUPPORTFLEXIBLECIRCUITBOARDFORFORMING CIRCUIT
TECHNICAL FIELD [0001] The present invention relates to ametal support flexible printed circuit
board. More specifically, the present invention relates to a metal support flexible board for electronic
parts, which is suitable for preparing boards for connecting semiconductor devices, used in mounting a
semiconductor integrated circuit (IC), suchR2BSRREFFSE for tape automated bonding (TAB) or ball
grid array (BGA) package, and boards for mounting an LED or power devices. BACKGROUND ART
0002]  TERERERIIEHEa BT ENIGRH foPHEhing H BRCHEWHICH TS0 Stabtior A5 ort, an

adhesive, a conductor Iaé/er for forming a circuit and the like, and has excellent flexibilia(gand is a

wiring platé WHER s BT e8 For Togtng varions W@%?%P%Hﬁ%%m% an
interposer for mounting _an IC by ingi d_functj on . a.circyit la conductor
formed, ar‘%’%%%%ofgé% 6%L§rc%%q%l{§/§a¥rgo%gee‘?ﬂ€§si§t8 c%r g?%%%gé f_i#n. OO%%IJF éé((%,Ejt%t e present
time when,a,yarieh el lerionje.pafIs ke develaned wilth e spraadinl e glegtianis gidpment
power consumption per volume of the circuit board continues to increase with downsizing and increase
in density pf.elegtrenic parts. Also in the flexible circuit board, it is required to achieve both of a large
number of advanced required characteristics according to the site of application and an improvement
in safety simultaneously. Particularly, in the flexible circuit board for mounting a driver IC for driving a
plasma display in which an amount of heat generation is large because of a high driving voltage and
also high ingugting:perfermance is required, or in the flexible circuit board for mounting an LED device
having a large amount of local heat generation due to light emission, there is an object of improving
heat resistano® and ease of heat dissipation scheme while maintaining insulating performance and low
curling properties as a technique to realize higher functions, higher speed and higher output. [0004]
Therefore, a boarhehicteeamprévereithe inswlafien beetkdavwre by Wisabpading beusinbea metal
board having high heat dissipation properties as a board of a circuit device, and disposing silica
sol-based morgaié vainishas drdasdatingagersietelheml board: 5§ prpizeB{for example, refer
to Patent Document 1). [0005] However, since the silica sol-based inorganic varnish does not
have flexiGHy SR EReRekBISdRRIitORd et afdBRIBIEMSE Hidt iR ackLAESrobitted in the
insulating layer, a processing flow based on a reel-to-reel process becomes impossjble_because the
amount of%ﬁﬁ%‘?’fl‘?élﬂgxiﬁ?er&%uit‘*ﬁb“aciﬁ id Farge - 5AR 1t5s HRfict [Pt fggﬁggu;e%rstate of a
resin layer or to obtain unchingé)rg%erties i%order to use thﬁsilica sol-based inorganic varnish for an
h&& 100087

automatedct?&{b‘?ﬁé: Rt eer‘,f 28% method of lﬁili?%%q &' metal support layer, a
TAB tape carrier for a liquid crystal displ ¥ de '%euglgar% rz ﬂ&@ltgétfﬂzﬂgﬁgég’e?ﬂé gpplied onto a
base metal'as. :5Cboa%§u§ﬂ:dp a c%%%bee?qéé%tegm%s\%rmed timergo'ngls proposed (for'example, refer to Patent

DOC“me”t@Qﬁlf%Qﬂoma‘E'&&’ eyeLSnee thighoyd has a conrflguration,inuiuch gecandygtive layer is

present directly below the insulating layer, and the formed circuit is disposed directly above the
insulating layer, insulatingreerfarmancends insuffigientder apriyinadhe heasd as a driver IC for a plasma
display having a high driving voltage or as a board for LED mounting having a large amount of heat
generation, while maintaining insulating properties between circuit wirings and insulating properties
between each circuit wiring and a support metal layer. Moreover, in the case where a copper foil for
forming a @rorsRrseguemiatly laminated in a customer' s process like in the tape automated bonding
method, the adhesive layer is sandwiched between the copper foil for forming a circuit and the support
copper foil Bhdabkére is no refuge of the water absorbed by the adhesive layer, and therefore, there is

a problem that foaming is produced in the adhesive layer. PRIOR ART DOCUMENTS
The fiexible board is a board for forming a circuit which

is composed of a support, an adhesive, a conductor layer for
forming a circuit and the like, and has excellent flexibility,
and is a wiring plate which is widely used for routing various

wirings of electronic equipment, or as an interpeser for mounting



PATENT DOCUMENTS [0008] PatentDocumentl:JapaneseUnexaminedPatentPublication No.
8-288605 PatentDocument2:JapaneseUnexaminedPatentPublication No. 8-055880 SUMMARY
OF THE INVENTION PROBLEMS TO BE SOLVED BY THE INVENTION [0009] It is an obj ect of
the present invention to provide a metal support flexible board which has excellent wire bonding
properties and low curling properties while maintaining excellent insulating properties and punching
properties, and therefore can be subjected to a reel-to-reel process and facilitates packaging scheme
and heat dissipation scheme. MEANS FOR SOLVING THE PROBLEMS [0010] In order to solve
the aboveaneffiohgdyrobletmns inetretdSupportfiexitle Hvard dftnedpresertihvehitiXa support is
composed of a metal foil, and (1) an adhesive layer contains (A) a polyamide resin containing a dimer
acid resid®E sén§ PR phenot Fedme S FEE FBeOPTAESNVENTION [0511T 2V 3nSettdfdance with
the present invention, since a metal support flexible board has excellent wire bonding properties and
low curling FrobeHicwhilE Miitaiig éxcdllent insulating properties and punching properties, it
becomes possible to facilitate packaging scheme and heat dissipation scheme. Electronic parts using
the metal s[d)popooﬁ flexible board of the present invention have chemical resistance necessary for circuit
processing and Ingylaling Rroperligs WiiglLenaRs alyolags, diying a & clegllofd,melal suppor
board, can be easily su jeéfe fo a reel-to-ree process and a%unc ing process and is easy to form a

fiying lead, auddheLafaie e, elactiicpats anabled mow-aimple heat dissiation sehieme al lower

cost than conventional electronic parts. MODE FOR CARRYING OUT ON [0012]
Hereinafter, Jhe presansinveption willhs degeribesdn detals (0943« 1 Ao smetaksuppoddlexible

board of the present invention, (1) an adhesive layer contains (A) apolyamide resin containing a dimer
acid residuyg; {80 s A dimer-acid imthe-pelyamideisesin (A) eantainiag adimer ggickresidue is a
dibasic acid in a region of the highest molecular weight industrially obtained, and has high
hydrophohiditysinee the dihexkatitldhasiabulky bydredarbon droupeJhiised dimex acidepalyamide
resin derived from the dimer acid is tough and rich in flexibility because of its low crystallinity, and has
solubility inanlorggnie sbhegs whitkésrnedessanafor edalizinytrecdetdiauppor fléribieboard of the
present invention, while maintaining low water absorption coefficient. Moreover, the dimer acid has
hydrolysis 2esistafitaane ftarmeresiaheenhicparoiefivedrfiosioHg PORHIAG SFERIH of an

amide bond. Therefore, by using the polyamide resin having . , ‘
simultaneously. Particularly, in the flexible circuit board

for mounting a driver IC for driving a plasma display in which
an amount of heat generation is large because of a high driving
voltage and also high insulating performance is required, or
in the flexible circuit board for mounting an LED device having
a large amount of local heat generation due to light emission,
there is an object of improving heat resistance and ease of heat
dissipation scheme whilemaintaining insulatingperformance and
lowcurlingpropertiesasatechnique torealize higher functions,
higher speed and higher ocutput.
[0004]

Therefore, a board, which can prevent the insulation
breakdown by wire bonding by using a metal board having high

heat dissipation properties as a board of a circuit device, and



a dimer acid residue, punching properties in a tape automated bonding method and similar methods
are well maintained while maintaining chemical resistance, flame resistance and low curling properties
required of a flexible board. Further, it is possible to well suppress foaming due to the water which a
resin absorbs at the time of completely curing an adhesive after disposing ametal layer for a circuit af
ter punching . Apolyamide resin having a dicarboxylic acid residue having 36 carbon atoms is
preferred from the viewpoint of toughness, film forming property and processability. As the polyamide
resin having a dimer acid residue, various publicly known resins can be used, and two or more of them
may be usédsfpoashg sifHe pofahibia Fesiniimmstia dinier BeitPlesiduats preperal By
polycondensation of a dimer acid and a diamine according to a normal method, and in this
polycondeh3atiin, e ey iR reBRARdy chfitdin BPRERD okIRE a&IPStRe Cthahth8dinRr acid, such
as adipic acid, azelaic acid or sebacic acid as a copolymerization component. As the diamine, publicly
known diaRfteESudPasBiferie diamine, hexamethylene diamine and piperazine can be used, and
two or more of them may be used. [0016] In the present invention, an amine number of the
polyamide fgglPl aving a dimer acid residue is preferably 0.5 to 10, and more preferably 0.5 to 8. The
amine number referred. to herein is an amount jin millig jum: i ivalent to
hydrochloric acid rﬁe%‘ﬂ?r%%rih tsltlrgt?r%g%f g 83 g :ﬁg@gﬁ#de%%ﬁg%tge%?t%&%ﬁ%%q%ﬁ% é@polyamide
resins are gonptained, the.amine gumbey sefars te AnaMINe pumMber represeated hy.an amount in
milligram of potassium hydroxide equivalent to hydrochloric acid required in titrating 1 g of a resin
mixture obfained by mixing-twa-gr-morg kinds:fpokkamide resins indhe £atie.gf cartents of the resins
in the adheésive layer (1) . When the amine number is 0.5 or more, the cross-linking density of the
adhesive layes{d xisihighrang, nphesly chemicaléesistance de anpatsalinessabetiaimesa mixed liquid of
organic acid and insulation durability of the resulting flexible board are improved, but also it becomes
possible toiminimizEEsibdetarsmtioneagainsintire bandirlg afdithermabgrassere df-fipichip when
mounting an IC and to avoid the contact between the metal support layer and the wire. When the
amine nunibsxysl Ik:0rdess; siavd the absdiuié valuetof thecamawmit afctmiofeuwirihg baasd obtained
after processing can be reduced and the cross-linking reaction rate of the adhesive can be kept at a
proper levetfitbacomids paysibleomn distafPprebe reatisthStaBilBr PREsEMREuidt StEie Bf #e adhesive
and stability in a processing step.iOOl?] ‘The polyamide resin having a dimer acid residue
preferably RES atielt iskbSy 8P196€ $d0 PR E TG e Sidhidte {7 e EbIF PEPPES B more.
When the melt viscosity at 190C is 10 Pa.s or more, since the film forming property of the adhesive
layer (1) om’échltﬁgbﬂ@tgé’é}nst foaming due to the absorbed water can be attained in main curing of
the adhesive layer (1), it enables more stable processing. The melt viscosity at 190C is preferably 190
Pas or IessE %?1@!/6 ore preferably 100 Pas or less. When the melt viscosity at 190C is 190 Pas or less,
since it is unnecessary. 1o treat the me far_formi ircul it is.di it.is possible to
minimize thermal élgré%gﬁénac%r gemn%%!t%(;%g %%t%%%g%qr@sg %%Jt g 1Eﬁcﬂu%l geg;ggsefrg%%étfﬁe melt

viscosity at,190G can.he measyred acoprding fo,appareny viseosity measyrementdescribed in the

annex C of JIS K 7210-1999. When two or more kinds of polyamide resins are contained, a resin
mixture obtaingd; by gxingdherpelyamide rasing in the 1alia ghcorignis obtherasiasia the adhesive
layer (1) is used to measure the melt viscosity. [0018] The polyamide resin having a dimer acid
residue preferably geatainsiapolyether-amideckesin. Thespotyether maridenedis iphighte#exible even
when its molecular weight is increased and the absolute value of the amount of curl of a wiring board
obtained afteiqarogessing€antefreducted H0&8 DoBunthet; irkthe metal support flexible board of
the present invention, the adhesive layer (1) contains (B) a phenol resin. The phenol resin is not
particularly linitetl as long as it is a resin which contains two or more phenolic hydroxyl groups in a
molecule , and any of publicly known phenol resins such as novolac phenol resins and resol phenol
resins may be usedeBpEeiic exafiffes bf-MsErdl fésing irthidel aRyRSdsEtitiR JYBhERBIS such as
phenol, cresol, p-t-butylphenol, nonylphenol and p-phenylphenol ; cyclic alkyl-maqdified phenols such
as terpene AR@AEYRIopE ERlIEHe L REFSIFRLINL hEGh G BREHAIOh BT BEY CBAtRHNGE Feteroatom
such as a nitro group, a halogen group,.a cyano group_and an.amino group; phenol.resins having a
s b 2P

skeleton ofHHpRAGIERETSRTAEEHE brifid it ARATEEAS [yiRctioREHSREHAS such as
bisphenol E, bisphenol A,_bisphenol S, resorcinol and pyrogallol .. Eurther, two or mo them may be
used, and rle% 5Heﬁ5lﬁr%lsﬁ1%sl§1r% Bfee]fjé:‘rr%ﬂr)l/a&s?e% %rsor#)t(ﬁg%\i%ejv\cfploelrﬁltto %gn%gf‘lgoir}/ rlex%k()%l ity. [0020]

In the adhesive layer (1) of the presentinvention the gantentof thephenal tesin (B) isargderably 10
parts by weight or more, and more preferably 30 parts by weight or more with fespect to 100 parts by
weight of the polyamide resin (A) containing a dimer acid residue. Further, the content is preferably
200 parts by weight or less, and more preferably 180 parts by weight or less. When the content of the
phenol resin (B) is 10 parts by weight or more, insulation reliability, and adhesion durability under
high-temperature/high-humidity treatment are improved, and when the content of the phenol resin



(B) is 200 parts by weight or less, the flexibility of the adhesive layer is excellent. [0021] In the present
invention, the adhesive layer (1) may contain (C) an epoxy resin. The epoxy resin is preferably an
epoxy resin having two or more epoxy groups, and examples of preferable epoxy resins include
glycidyl ethers such as bisphenol A, bisphenol F, bisphenol S, resorcinol, dihydroxynaphthalene,
dicyclopentadiene diphenol and dicyclopentadiene dixylenol, and resins having a chemical structure of
phenol novolac, cresol novolac , trisphenylol methane, epoxidi zed tetraphenylol ethane, epoxidized
methaxylenediamine, cyclohexeneoxide, bicycloheptene oxide or cyclopentene oxide. Epoxy resins
having thre® bt Afite @henfical reaREich 5R&s S8R cRRIRSHHe HHELP ToRsisTRg Bf AR Fgroup, a
methallyl group, an amino group, a hydroxyl group and a carboxyl group besides the epoxy group are
also prefePéd NEREN IFERPBLY PESin BBt SRvd SPrTorE differsitHetmBafeaRid $&s, it is only
required that the total number of the chemical reaction sjtes of all kinds whigh are containgd in a unit

molecule AHWEHBXG TESINYS tHrde BF iR THE Hodtion 81 I REhicaP rBE MBI Site 18 Rot
particularly limited, but the %fox resin refggaglé/ h@ ige chgmi%)ll[gaction sit% %@%td%% t the side

. 1rcult wiring.a 11 t er eover, 1
chain. Furtief, 3o of more kinds &t The Bbove mentioned epoxy résins may be use 2] In the

present inyaniiop, the adhiesive-ayer ¢ may conigin 400 phatdening agselecafos Famples of the
hardening accelerator i fide publicly known hardening accelerators, for example, aromatic
polyamines .imidazole, dervgtives, sugh.as g-ﬁu%éé smethyimidazgle ang 2 -phebratdea
alkylimidazole dicyandiamide, triphenylphosphine, and diazabicycloundecene. Two or more of them
may be usgd,[9023] iethsderesentinyentian +he papesivedayandy eaeeoniainidehaditler. The filler
is not particularly limited as long as it does not impair characteristics of the adhesive, and examples of
an inorganiciiies include finerpadietesraf rmetals-sudh asrgbld hsilvenpeeppercisppenickeliand
aluminum; metal hydroxides such as magnesium hydroxide, aluminum hydroxide and
calcium-alamihate bydrate; metaledkides suchas atmieunabgidebzitcdniumbexidelEnd vride,
antimonous oxide, antimony pentoxide, aluminum oxide, magnesium oxide, titanium oxide, ferric
oxide, cobaltpeide achidrhienebride and tate; irorgaricosaits shalh 49 siNéod caigediianim carbide
“silica, aluminum nitride, titanium nitride, silicon nitride and calcium carbonate ; carbon black; silica; and
glass . Améhg Biescadilied LRmiBaSduminum nitride, magnesium hydroxide and aluminum hydroxide
are preferably used. Herein, silica may be amorphous or crystalline, and amorphous silica or
crystalline silica is appropriately selected in accordance with their properties. These inorganic fillers
maybe subjected to a surface treatment using a silane coupling agent or the like for the purpose of
improving fadhedite ﬁgﬁwgﬁéa filling property. The diameter of particles of the inorganic filler is
not particuﬂgéﬁ&ltﬁg ?H&Eﬁ?%t\)/erage particle diameter is preferably 0.02 to 30 p.m from the
viewpoint of dispersi ﬁi , coatability and transparency. [0024] Examples of an organic filler
include cro%g-éigg?d polymers such as styrene, NBR rubber, acrylic rubber, polyamide, polyimide and
silicone. The average particle diameter of fine particles of the organic filler is preferably 0.2 to 5 'min
consideration of digngrsion stabHiteJ0025] - Besidasihe ahnvesmentioned £ORIDOASHISHL is not
hindered at all that the adhesive layer contains an antioxidant, an ion scavenger and the like as long
as the propgstiesabtheanhesive are not impaired. The antioxidant is not particularly limited as long as
it provides an antioxidant function, and publicly known antioxidants such as phenolic antioxidants,
thioether-basedantioxidant, phosphont s-bazesant oxidarts anthaniirebasedabtidxidantscan be
used. Two or more of them may be used. [0026] In the metal support flexible board of the present
invention, the suppoa{2gis composed of a metal foil. By employing a metal foil for the support,
thermal conductivity of the circuit board is improved and the size of a heat dissipation plate can be
minimized. Moreover, since the metal support flexible board of the present invention is easy to form a
device hole by punching processing or the like, by mounting parts to be mounted such as an IC or an
LED devicEHYHAMRE Backside oftHESEAREe on which the circuit is formed by use of the device hole,
the support (2) itself can be used as a heat dissipation plate, or thermal conductivity to a heat sink can
be improvetR{IZEAS TALHTAGh Bdppetfoil, 2 EAMMESS steel foil or an aluminum foil is
preferably used. ﬁ]copper alloy foil, a nickel foil, a magnesium foil, a titanium foil, or foils of alloys
containing & hetals maybe used in addition to phosphor bronze in accordance with intended
usage and required functions,.and a metal foil havi ?f' ient of the S f-10 to 30
ppm/C can be suitgglylge?e%t%%jaec%%r ?ng%? the %%}%??ceg% t%gegrgﬁ??e%a%%%%&gﬁ?%g ﬁﬁ%l%ness of the
support (2) sap e suiteply selegtefaccerding iy eeaed el of o teaiinggtiendth, but a
thickness of 127to 150 m is preferably used, and a thickness of 12 to 75 m is more preferably used.
[0028] Further, the a metal foil of the support (2) maybe subjected

4



to a surface treatment such as an organic/inorganic coupling treatment, plating, resin coating or
ceramic layer formation for the purpose of imparting easy adhesion or insulating properties of the
adhesive layer (1) , modifying apparent gloss or avoiding chemical exposure during forming a circuit,
and (3) a support-covering layer may be formed on the adhesive layer (1) side of the support (2)
and/or the opposite side thereof. [0029] The thickness of the support-covering layer (3) is
preferably 2 pm or more, and more preferably 2.5 m or more as a lower limit from the viewpoint of the
balance between covering strength and reel handling properties or from the viewpoint of enhancing the
reliability af irseeatiohatsetaiednife soppoaTe) andraivelift 2onbddter BFER tRHeEtickness of the
support-covering layer (3) is preferably 100 pm or less, and more preferably 10 pm or less as an upper
limit. The tRERASISRIMBIEIER PR IABIYREIS tHah BRF THERYePSIB&RRE bEtHR sufPbtt-covering
layer (3) may be a single layer or may be plural layers. [00301 When a resin is used for the
support-covBfkG F3eT (SPIthRSTeEiHa Fot partictildyfiffited DT 8Solfiies Fesif B a
polyamide-'mid%r‘esin, which h}zéls excellenthheat resigaﬂce ang .chemig Irce)gstsa&ggmjes preferably
used, and é%ﬁ?c fa?ﬁ‘/ttﬁg d%?far’ra]‘ & hide TeSiy isaf)lrefer%%ﬁ/ JSed from the viewpoint” of imparting
chemical resistance and easy adhesion. The polyamide-imide resin is particularly preferred since it
can provide a high adhesion force to the adhesive layer (1) of the present invention containing (A) a
polyamidebﬁgimgcop@iniggﬁ,%q@rﬁ%d fesidye.gad (B) a phenol resin. It is preferred that the
polyamide-imide resin used for the support-covering layer (3) has a Tg (glass transition temperature)
of 300C or mpere,and a weight average molecular weight of 20000 or more from the viewpoint of heat
resistance and chemical resistance, and that an epoxy resin is mixed in an amount of 5% by weight or
more and cured infthepalyanige-inide resindb®rdemrtory ovidenhighhadhesionferesstoathe adhesive
layer (1) of the present invention. [0031] The support-covering layer (3) maybe disposed as
required oreitherside of e adhesvedayeér (hssigeanertheioppasité side therepbioraccordance with
the purpose, and releasability maybe imparted to the support-covering layer (3) on either side or the
support-covening tayére 3 rombotilsifles 1 Thendleadabiity refdrssd tiee projRartyCtbrat dHars
support-covering layer (3) can be peeled off without causing peeling of part of the support (2) from the
support (2)(Brovédarbwithrieisuppeittcvetina iaar3), inRkoariedviFRSiai6f BdsuBport-covering
layer (3) on the surface of the support (2) or causing peeling at another interface. When the
releasability RAfPAHedIS HRe support-covering layer (3) on the adhesive layer (1) side, it becomes
possible to make a product after processing base material-less, and when the releasability is imparted
to the support-covering layer (3) on the opposite side of the adhesive layer (1) side, it becomes
possible to_attain aboard with a_hi issipation property making use of the support (2)
Whilemaintgﬁ'ﬁr?gcgﬁer%f%a %%iiﬁ%ﬁ)ﬁé% existing circuit process line. In this case, it is preferred that
the support[-? \ielring layer (3) has a layer structure of two or more layers, a first layer in contact with
the support (2)1s composed of an adhesive material and/or a thermoplastic resin, and at least one

layer other than the firstlayetisnade ofoner mpre.substance selesied from-amongepalyester,

polyolefin, polyphenylene sulfide, polyvinyl butyral, polyvinyl acetate, polyvinyl alcohol, polycarbonate,
polyamide Jglyimide saQlyamide-inideand polymethvl dnethaepdatss 1aerabyp Hag st layer has
releasability, and the above-mentioned at least one layer other than the first layer can have tensile
strength atihe timewofpeelingansheanke asilypecledmifiwhie mairfaiming:chemical resistance
during circuit processing. [0032] Further, in the case where device holes, sprocket holes or the like
are formedilg far=example rpuectiigsa hole gross:seciprpmayde-sugectéd tbadrestment such as
resin coating by electrodeposition coating or oxide film formation to further add (4) a hole
cross-sectipnsovbiirg tayetdon thistimnp oss ot puctacting rsutatiordohavdiddgsehiapaitalekposure
during circuit formation. When a resin is used for the hole cross-section-covering layer (4), an epoxy
resin, a pol§ihigBeesirE basolyanidenmide fresinsr Bhcieflie resiwpvrie keexcelieharrd
insulatingproperties , heat resistance and chemical resistance, is preferably used. [003:3& In
forming a rEUHM FoPHRSSH P ILE R AT Ufe FETH EXpostFé bF P Stipp6A 2P Ard dross-sections

of a device hole and a sprocket hole, which are formed by punching, a photoresist is preferably applied
onto an enffr’erél}?“ﬁa%e%tf‘?ﬁéiﬁ%ﬁﬁs%r%&@%ﬁﬁ%ﬁga}%ﬁ%&@ﬁa e%i]a??é preférably applied

onto an enjre striace opposie,t he adhesivelaver (1)L the suppart (2). 00341, Allnoush
In Torming % circuit, IJfIS possipie 1o t

chemicals are’oftenuse S avoid the themical exposure of a part
where the SUPROIL(P) Is expased wiiheu! having the gdnesive layer {1).00 fhe SUBRAUAILLOY applying
the photore%selgteoér}t;(C)l %Xseghé%g surface of the metal support flexible board, and theBreby, dar%gges of the

metal support flexible board can be prevented. Further, the chemical exposure of a cross-section of a
device hole and a cross-section of a sprocket hole £an be avoided by applying the back material onto
an entire surface opposite to the adhesive layer (1) of the support (2). [0035] The metal support

flexible board of the present invention may be processed into a metal support carrier tape by

maintaining the adhesive layer (1) in a semicured state and disposing (5) a protective film prior to
dienncina of a metal laver for formina a circitiit A matarial of the nrotectivie film iec not narticiilariyvy



IC, an LED device or the like can be mounted from both of the front and the back of the metal support
carrier tape, not only the ease of layout and heat dissipation scheme of parts to be mounted are
improved, but also insulation breakdown between a metal layer of the support and a layer forming a
circuit due to compression failure of the insulating layer, which is aproblem in a wire bonding method,
can be further avoided. [0037] Next, a method for producing a metal support flexible board of the
present invention will be described by way of examples. [0038] (a) A resin composition composing
the adhesive layer (1) is dissolved in a solvent to form an adhesive coating material, and the adhesive
coating matetiakissappliédionteaise’ stippéax®) and Hrieedo ferat(1pafatihesdieé fifertasd thereby,
the metal support flexible board of the present invention is obtained. The film thickness of the adhesive
layer (1) iSAGIEGRISIDARTIHREISTONY astesftisfitsrequied fuldiohsrdich s 58RE8IGe properties,
insulating properties and thermal conductivity, and the resin composition is preferably applied so as to
have a thieknekQ B th& adire iV Tayer FYES2 185°2d0 filt SmuRBre pRiAerably 2 to 50 m in order to
maintain the flexibility of the layer. An application method is not particularly limited, and ordinary
application facilities of a comma system, a lip system, a roll system, a Mayer bar system, a gravure

system or the lik y ri Eﬂ,y %d ' g e with the properties of the coating material.
Drying condi |c‘)En§F g)}g g%ﬁ%%ﬁgog 0 Zgg aw ?rjnr&::nutes. The solvent is not particularly limited,
and aromafi ents such as toluene, xylene and chlorobenzene; ketone solvents such as methyl
ethyl ketone and methyl isobutyl ketone; aprotic solvents such as dimethylformamide,
dimethy'acetamidﬁ@@&'ﬂ}&ﬂ@é@%ﬁ%@@d@@@g@m alcoholie salvapts sush asatbanalemethanol,
isopropy! alcohol, N-butanol and benzyl alcohol are suitable, and two or more of them may be used.
Further, whgn the hardening accelerator (D) or the filler (E) , which is insoluble in a solvent, is used, a
method in which the hardening accelerator (D) or the filler (E) is dispersed in a solvent in advance by
use of a hqmomixer, a bead mill, a sand mill, a dispersion apparatus of a cavitation system or the like,
or a method in which the hardening accelerator (D) or the filler (E) is kneaded/dispersed in any one or
more of the resinsicompesiag theradhesiikdaydri@ bopusecd ahertreden b Banboisimixer or the like
can be suitably employed. [0039] (b) The protective film (5) having releasability may be laminated
on the adhésivetaysil(¢ i omnedsLtierahod deStriba ks st o8 (EP1as téddired, to
prepare the metal support flexible board of the present invention. Moreover, when the thickness of the
adhesive laysHigaicréased, Becoding material may be applied again onto the applied coating
material, or the formed plural adhesive layers (1) may be laminated. Further, the adhesive layer (1)
maybe fornmh88 % the protective film (5) in advance and the support (2) may be laminated to obtain the

metal support flexible board of the present inyention, When the support-covering layer. (3).is disposed
on the support ()28 Pretéfed o PreparB% éf(?a{[tli}]%em%?esnl&} p@gspfrga%%/l&%sr%v?xé Jé%l%lrspersing a

resin to serve.as the support -coyvering.layer (3).in an.grganic s I8 applying the
coating ma%gr}g%ﬁﬁoléggsﬁSp%%%?%g Sfeéé?mlﬁgﬁhﬁﬁggﬁgﬁg rylr%gjE t %?c%%ting material to
form the SuRRItiEoXRHNGIBYELL3), Mateoueruhan s supporisepuedps et (3 haviigereleasablity
is disposed, 1t i pre]ferred to stick amultilayer structure, which’is obtained by applying the releasable
resin layer gnto & filu.foynaiatainingtensils strapathnecessaryferngelingiand driingitedayer, to the
support (2) in advance by a laminating method or the like. [0040] Conditions of laminating the
adhesive layer {1) enipihesIPPOg (2) Bre Deaeralyca tempetsriuea-of 60 do 160>at apressure of
0.1 to 0.5 MPa. The laminating temperature is preferably 140C or less, and a laminating temperature
of 120C ordasscam beicensisiered o becgaorkand ailamibating tempeidturei of1,000drHess can be
considered to be extremely good. When the support-covering layer (3) is formed on the adhesive layer
(1) side of thelstpipbit(?) j thezadesive fayes ¢Lyis temineted-bntbsthesstppdrty(2) prvided with the
support-covering layer (3), and also in this case, lamination is preferably performed in the same
conditions asafidselinahébasasiike endhssifd aiEr 1 ®) iseireetly farkinater 6/@he support (2).
[0041] After obtaining the metal support flexible board of the present invention, the metal support
flexible bodraRay behe ekt id i exknifg, HPUO'REEE0ETBr BB 54CP0I8 BB 0FE o adjust the
degree of cure of the adhesive layer (1). When the degree of cure is adjusted, ther are the effects of
preventing SRS Zive Flof SRR adtesh A AEHETHE bY Bisposfity & nieta lay8rfor f8ring a circuit
in the metal support flexible hoard and reve\p(taigg groaming‘bdue to wat%{idurinsgcr]}%%tin&qa% curing.

[0042] YoRds 5odichit %n(f; e fe aeilé:tjpport feXibl& o

on }fﬁ) nain
0ard ot the pre%ent invention is processed,
in the caseaof %rtgylglén% ék}iedfprn&%gegee\#g% Qolggré%%gq_[tﬁ%o[ﬁn&gg&@ &ehglgsqrgsgés(%gn-coyermg
layer, the hole cross-section-covering layer (4) is preferably formed by an electrodeposition coating
method after forming a hole by punching or the like. As the electrodeposition coating method, it is
preferred to employ a cation electrodeposition coating method in which a negative voltage is applied to
the support (2), and the epoxy resin-based or polyimide resin-based electrodeposition coating
material positively polarized is deposited at the hole cross-section of the support (2). Further, after the

electrodeposition coating is performed, the electrodeposition coating material is preferably heated and
fivaed [0ODNOAR] EFlactronic narie r1iceinA the metal crinnonrt flavible hoard nf the nrecant invventinn have



EXAMPLES [0044] Examples of an embodiment of the present invention will be described below,
but the present invention is not limited to these examples. First, evaluation methods in examples and
comparative examples will be described. [0045] (1) Evaluation of Insulation Reliability of Metal
Support Flexible Circuit Board A voltage of 100 V was applied to each of the metal support flexible
circuit boards (conductor width 50 pm, distance between conductors 50 m) obtained in examples and
comparative examples under the atmosphere of 130C and 85% RH, and the time elapsed until the
resistance value was decreased to 106 O or less was taken as an endurance time of insulation. The
endurancertidierefinsatadionds péeferalily2G0inorpestel f0046] a tapyEakridATE Amount of
Curl of Metal Support Flexible Board After each of the copper foils for forming_a circuit of the metal
support flexie boaraeiitR @ Copber B IGrioRainy e eirdditobtdde - 8xanpied aftiddmparative

examples was removed by a subtractive method (etchir@) using ferric chloride, the hoard was cut into

a size of 3BFHRLR 196 HIMIB I8 Sane s St F TG ABXibie B84 d T6P&vAIRAGh BF fhe dMount of curl.

The metal support flexible board for evaluation of_the amount of curl was subjected to humidity
conditionin@gﬁéﬁ HHPES% RiG o STWITS Sd ‘?hegnT Xelr%%&irﬁﬁ%rﬁ%igh }lrjétrtihgrglas}‘rsg plate of a

circuit board having.a cured coverJay film adhered was measured wjth an f d_board
placed upv%/gré) oh %ﬁzo%?agéoplgg t% aKkethe %a%%%%%ig l%%:é: eggrﬁoﬁ%%% Clﬁﬁ%%rliﬁ a?nount of curl
of 7:mm %@éﬁﬁ%’itgg psiderad.as;gpod -and am amoyt e&wﬂgamefh%s%% Garche considered
as extremely good. [0047 (3) Evaluation of Foaming of Metal Support Flexible Board The
adhesive layer (1) of the metahsupport fgxible board fox evaluationaf the amopahefeurkia the
paragraph (2) was observed with a metallograph and foaming of the board was evaluated. A foam
having a diasnetenf:hi MOk Releawas iaken-as deingdeamed, aad amgoasdavinghnedoam was rated
as O, a board, in which 1 to 10 foams having a diameter of 5 um or more and less than 50 um were
found, wasi eategasek-aad arbeard: inewhickatoam having@udianeeter, off50 umfarmoreswas found or
11 or more foams having a diameter of 5 m or more and less than 50 m were found, was rated as x. A
board rategaspk ot hetted candeccorsideritas gded fard adiomrd tdted-as Orcdrvd Bongidered as
extremely good. [0048] (4) Evaluation of Pressure Welding Resistance of Metal Support Flexible
Circuit Boattimer Hotiptassmpdngs applié s cashlofahe Ma@rBUBPEATRJSE R MESsards
(conductor width 50 m, distance between conductors 50 m) obtained in examples and comparative
examples #itH aFAT P BoRGE TCIW B BaRtifdefure8%5y-NIPPON Avionics co., Itd.) at 200C for 1
second in such a way that the tool pressure was 50 g/2500 1=2 per one wire, and pressure welding
resistance bf 94! bonding was evaluated. The sinking amount of circuit patterned copper of a sample
for evaluation of pressure_ weldin resist,an%e ata sun?i\ce of resgure W%dinqsbli/%a tool was measured .

A sinking amount 613 BT SP TS T AR B itfgat 2 accBtabte - a Sinking amount of 2.0 Um or less
can be judged as.good, and a sinking amount of 1.0 ar C  judged ; good.
[0049] %(%)%)\sllegﬁfacf%cge&%én%ﬂﬁ% r%pe%ﬁléesllo?ﬁ%taﬁéﬁz%oﬁ[lﬁ%%%ﬂgﬁ%a%r%%)ﬁ%%/d holes of

0.250 mmF, Q,350 IMmf, and 9509 mm werespupchied ig,each of the metalsupport dgxible boards

obtained in examples and comparative examples by Using a press die, and a cut surface thereof was
observed tp.gvajuate PURChInG ProRartiesHWben; in acrassweectianahthe Baleberg yvas, no shear
drop or burr of the adhesive layer (1) having a length of 10 um or more, or there were no cracks or
chips of the-adhesive daygs {2) Baviag adesginef Hr-morgpoes:eadiberswas #o peeling from the
support (2) around the hole, the board can be judged to be extremely good in that a device hole or a
via hole andegwelhferriedhfor dermiogpcthdng lead sr forelesigningna devidel ien theserwas no shear
drop or burr of the adhesive layer (1) having a length of 20 um or more, or there were no cracks or
chips of thel adhesiee layeri{l1xbhaeingd engtld b8 20 me or nvoremtiely Wesen ol paslinmefrantthe support
(2) around the hole , the board is judged to be good . When, in a cross- section of the hole, there was
shear droprorimrrefithe adhesie laged(l)anbirny'a |emgsiREmSIaRoRa brifeeSREre cracks or
chips of the adhesive layer (1) having a length of 20 pm or more, and there was peeling from the
support (2) &8liAd the hole, the board can be judged to be defective.

In the present invention, an amine number of the polyamide
resin having a dimer acid residue is preferably 0.5 to 10, and

more preferably 0.5 to 8. The amine number referred to herein



[0050] (6) Evaluation of Chemical Resistance of Metal Support Flexible Board and Metal Support
Flexible Board with Sprocket Holes The metal support flexible boards and the metal support
flexible boards with sprocket holes obtained in examples and comparative examples were immersed in
1. a ferric chloride solution (40C, 37-%), 2. a sodium hydroxide solution (30C, 1 N), and 3. an
electroless tinplating solution (70C, "Timposit" LT-34, manufactured by Rohm and haas company), and
then the appearances of these flexible boards were observed to evaluate the chemical resistance.
Evaluation criteria are as follows. [0051] (6-1) Case of Metal Support Flexible Board Rank A: The
flexible board satisfiesihoth oftiie. followsny eséqpiremenisifi) andfip:=vikien ¢ds imelersédtie the
chemical of 1 for 5 minutes, then in the chemical of 2 for 5 minutes, and further in the chemical of 3 for
5 minutes Budeassiviedy: ic aRahkS8TThedibkibleiboams Hoesdrsansrp herefifahehtof the rank A
but satisfies both of the following requirements (i) and (ii) when it is immersed in the chemical of 1 for 3
minutes , tHBA e CREMIBAFOFA IS MinBesy aRd RFtR&EShHTe ThentieR G RN 3 mtfutes
successively.. Rank C: The flexible board satisfies the following requirement (i) but does not
satisfy the 38V Y ¥ SrRdRR) WhETkieR RmBHIESH RERRERFCAT PToP3riiRalER  then in the
chemical of 2 for 3 minutes, and further, in the chemical of 3 for 3 minutes successively. .  Rank F:
The flexibl&BEErd doE= ot aﬁ?f%ao%?ﬁ‘fﬁ‘é%’l%mmg Shtan ?ﬁ e hﬁgmc

owing rgq%%%\é% S ﬁ‘) an “fw%e% iT1IS immersed in

the chemical of. 1 for 3mi then in the chemical of minut d i hemical of 3
e chemical ohLfgr Smines, enin e enemival ol (or Sipinues. and fytherin g ghemicel o

. aCl re 1¥
for 3 minutés succegéllvel?/. ere’iso icant damage due to the chemical in the surface

appeara”%%i%tﬂﬁ ;ggﬁsgvf laxer () n g« (19 AVHER e SHRPQILCOVENNG, [ayRL (3his;notdermed on the

side opposite to t esive layer (1) of the support (2), there is no significant damage due to the

- chemical in.the swifacs Sppearance,enithe side grpasite:to the adhesive laven @) otthersapport (2) .
Further, when the support-covering layer (3) is foimed on the side opposite to the adhesive layer (1) of

the suppor{Rthenre:i® ne significant darmage-due toi tneichemisas inthe surface appearance on the
side opposite to the support (2) side of the support-covering layer (3) formed on the side opposite to
the adhesiveiayer (1) 0 theguppoert @xtQ0H2} (@) Case eMetal Suppar BlexibleaBdare with
Sprocket Holes Rank A: The flexible board satisfies all of the following requirements (i) to (iii) when it
is immerseskibithe chemica of ifed5 Miguted, dferringhs thesardal oiedol Bavibatesyand further in
the chemical of 3 for 5 minutes successively. RankA' : The flexible board does not satisfy the
requirementuafaheé aily Aduttdmistiesall of fise followwing e Rt ME S ) tBRHPYA@n iPidimmersed in
the chemical of 1 for 3 minutes , then in the chemical of 2 for 3 minutes, and further in the chemical of
3 for 3 minBleiCsiiEcEsSiIPEI9 SRRPRBLThE S BlgbatdsatdiesAnftcHiiAe IMOWRYreGhirements (i)
to (iii) when it is immersed in the chemical of 1 for 3 minutes, then in the chemical of 2 for 3 minutes,
and furthehtReRMRTHIES GidrBeTMRte SEGESEER N, Ranik SHHE 8RBl IsAr St %es anyone

of the following re uirementsg iji) when it is immersed_ in the chemical of 1 for, 3 minutes, then in
the chemic%?o%% go?% %?nﬁt\é %50 \(.i’xe contact_b@%ween tple meta'.:L sUpport {ra]ayer

and the wire. When the amine number is 10 or less, since the
absolute value of the amount of curl of a wiring board cbtained
after procesging can be reduced and the cross-linking reaction
rate of the adhesive can be kept at a proper level, it becomes
possible to obtain preservation stability in a semi-cured state
of the adhesive and stability in a processing step.
[0C017]

The polyamide resin having a dimer acid residue preferably
hasameltviscogityat190°Cof 10 Pa-s ormore, andmore preferably

20 Pas or more. When the melt viscosity at 190°C is 10 Pa-s



and further in the chemical of 3 for 3 minutes successively. Rank F: The flexible board does not satisfy
any of the following requirements (i) to (iii) when it is immersed in the chemical of 1 for 3minutes , then
in the chemical of 2 for 3 minutes, and further in the chemical of 3 for 3 minutes successively. (1)
There is no significant damage due to the chemical in the surface appearance of the adhesive layer
(2). (i) When the support-covering layer (3) is not formed on the side opposite to the adhesive
layer (1) of the support (2), there is no significant damage due to the chemical in the surface
appearance on the side opposite to the adhesive layer (1) of the support (2) . Further, when the
support-coverimgriayes {3)ie tokeed ohmtHecsins ep s s e afHear e RyRs (1) f héSupport (2),
there is no significant damage due to the chemical in the surface appearance on the side opposite to
the support 12) @i be tAE e paR e\ RFRG I e £ B Td A Hh B Sitfe DBpoEHE to the Glihesive layer
(1) of the support (2). (i) There is no significant damage due to the c@emical e’n a crogs-section of
a hole. [00B3T(BRAGRESOR EDrdd oF Rictal SHgisH Blexitle GRARB0S A2 Using ach of the metal

support flexible circuit boards (conductor width 50 m) obtained jn exam Ies.@cnd c%na{JgB@gve
examples, AH82bREUBSF fvateetEd BRAT S5HE8H of 560 TnMifmih it BoiREctoh & egrees with

Tensilon UTM-11-5IR (manufactured by Japan Baldwin Technology Company, | and peeling

strength aﬁﬁe@lﬁﬂeg%\?/}éék?ié’a%gr%d? We%rtr?e@p?esélir?gn élr@ﬁé:t% Er8g ﬁ?gﬁ%@%ﬁpeaigg adResion force

can be judged to be extremely. d ¢ A e IS, ¢ adhesion
PESL0 DRSS &%?0065 ? %%@ng?ﬁe%pglﬂ 8 siengthis, & Niemarmae fhe

force can be’judge o goo Examp Preparation of Adhesive Layer Sheet A
mixed solvent of ethanakand iQluepe:(raixing ratipdn weight ketwean ethaniolqrddeolienet 1 : 4) was
added to 100 parts by weight of (A) a dimer acid polyamide resin ("SUMMIDE" (registered trademark)
HT-100G, manufactured by Apreducts dagan gos Hdb Banine numbarn 1zealhesessity 7.0 Pas), 50
parts by weight of (B) a resol phenol resin (CKM 1634 manufactured by SHONA HIGHPOLYMER CO.,
LTD.) , 80 pagsdhyweighicaf §ehatrepowy esink{Erpikatet (registefedteadenrark) Y989, .
manufactured by Japan Epoxy Resins Co., Ltd.) , and 2 parts by weight of (D) a hardening accelerator
(2-ethyl-4-metdimidarelen@BA MZ smaatfactare dliby TOKY O GHEMGAL $NDUSTRYICO., LTD.)
and the resulting mixture was stirred and mixed at 30C to prepare an adhesive composition having a
solid content cappenteationy b8 25%L5y WekgR UT KB e hedRBTORSSEIlsh Wi appiRst Bntd (5) a
protective film (polyethylene terephthalate film ("FILMBYNA" (registered trademark) GT manufactured
by FUJIMTREKB L% 8Py wilhhe BilieHe PElelSHY dgettshAing A tKRRAEEs 6F 55T m) with a
bar coater so as to have a dried thickness of about 12 pm, and dried at 150C for minutgs, and then
another preEetvETHIMIET Wadsirdctd eSias BF e RAUnG Hahadive fayst Tt prepare an
adhesive layer sheet sandwiched. between the protective films (5) . [0055 (b tion of
Metal Supﬁc?r? FIRSiBR BO&d ard f\)/lecfgel §8€6§% E’Feﬁé/l e r%%%llé?d netg]‘e thaezigéo%gg{i%e films (5)

e Circul

of the adhesive layer sheet gbtained b¥n e éh%gegggp@d\;g dhe patagraph (a) was peeled off and
laminated ?ﬁ%’ffa égp&r? (r%ﬁg fggperé%ﬁ?gHY-ZZB-T, thickness 70 rtr?g(manufactured by Nippon

Mining St %t@isgglo., Ltd. ), coefficient of linear expansion 16.0 ppmPC) ) under the conditions of
100C and 0.3 MPa to obtain a metal support flexible board.

The polyamide resin having a dimer acid residue preferably
contains a polyether amide resin. The polyether amide resin
is highly flexible even when its molecular weight is increased
and the absolute value of the amount of curl of a wiring board
obtained after processing can be reduced.

[o01¢8]

Further, in the metal support £lexible board of the present

invention, the adhesive layer (1) contains (B) a phenol resin.

The phenol resin is not particularly limited as long as it is



[0056] The protective film (5) of the metal support flexible board was peeled of f , and an
electrolytic copper foil having a thickness of 18 um was laminated on the metal support flexible board
under the conditions of 140C and a pressure of 0.3 MPa. Subsequently, the laminated article was
subjected to heating treatments of 80C for 3 hours, 100C for 5 hours and 150C for 5 hours
successively in an air oven to prepare a metal support flexible board with a copper foil for forming a
circuit. A photoresist film was formed on the surface of the copper foil for forming a circuit of the
obtained metal support flexible board with the copper foil for forming a circuit by a normal method and
etched, ar themitheystiotbresistiifng as e aksdrot ¥ SoFbrRahich postacsiEcrege eReuitthaving a
wiring pitch of 100 m (conductor width 50 um) . Thereafter, the opposed electrode circuit was
immersed ¥ ligsiobdricBEiaBASEPEIRLHSIEESHT PIERERBILEES thaRfaRBRAA%PR3AM and haas

company, tin plating solution (trade name) , "TINPOSIT" (registered trademark) LT-342 of 70C for 5
minutes, aRAIREANRELRS A0S HRFNhIRAESS BPFepTeRdta Stispor f1ekb dircuit board.

[0057] The evaluations described in the paragraphs (1) to (7) were performed using-the metal
support fleXHEBo&Y ?&%ﬁlﬁ%ﬁ&f Hﬂeer%}e'g? slﬁ%cgo‘“} ﬁe‘%l(?bgfé/ (%63}1 v%f?ﬁéuc%%%gﬁ%ﬂ %rsforming a
circuit and the metal support flexible circuit board, respectively-prep abqyesmentioned
methods. [6855] (ﬁ(a%%g &%y “Kmetdl up%pc?rjtl‘ﬁexggie%oard an? Easis;lrrlw%)t%&b&s‘?ﬁpport flexible circuit

board were p j ame manpe in E , 8s cpnponents(Al to (fl)1 100
parts by w igﬁpﬁ{%ﬂ} g?%)gr’acid p%?&aé%%%ﬁgg%h%lﬁﬁ%g%er%d trademark) TXC-232C,

manufactugeghby,FI.) KOG XQ:0mikith -aMine Nuniek 10,9, aneltviscosiiv 248 Rap$) . 50 parts
by weight of (B) a resol phenol resin (CK%/I 1634 manufactured by SHOWA HIGHPOLYMER_CO.,

LTD. ) , 80fats:hy. Weipht gk (Ghran epaxyliesinEEpikote” dregisteseddrademaes) ¥Lo8g,,
manufactured by Japan Epoxy Resins Co., Ltd. ), and 2 parts by weight of (D) a hardening accelerator
(2-ethyl-4-gethylimidazaele GEHMZ pnnanufactueddyTOK YOGHEMICARINDEISTRYEO., LTD.)
were used in preparing an adhesive layer sheet, and the evaluations described in the paragraphs (1)
to (7) wereqferfoipiedn {0059} (Erampiead)kene o nidtal $dsort #exibledsoarg ameldenefal support
flexible circuit board were prepared in the same manner as in Example 1 except that, as components
(A) to (D) ,elyfarns:ihy aeightDieara simstdeidpolyéfidientide Fesik T SROGIDE" {registered
trademark) PA-200, manufactured by FUJIKASEIKOGYO co., Ltd., amine number 3, melt viscosity
40.0 Pas), BoSRrEIsl weigFESB] BYesofPReRYILeSIHERM 1630 MaRtifadtiR Phy"SHOWA
HIGHPOLYMER CO., LTD. ), 80 parts by weight of (C)_an epoxy resiné"E%kote" éreavilstered
trademark)P¥L BBETASRURE MRSy 2 IHb &7 EROS RESINS™ES T R A SaRG 25 by wight of (D) a
hardening accelerator (2-ethyl-4-meth Iimidazglet(lZE4MZe)lmagufflchred by TOKYO CHEMICAL
INDUSTRY €%, E7B.)w& l?s]ébtinop%re:ﬁgrslﬁlg anadnesive 18Ver sheét, and the evaluations described
in the paragiroangg (1) to (7) were performed. [00601 ( Example 4) A metal support flexible board
and a meta suppért flexible circuit board were prepared in the same manner as in Example 1 except

that, as componerys, (8410 (Qlc10Q pats buweight oA dimecadd palyether aide sesin
("TOMIDE" (registered trademark) PA-200, manufactured by FUJIKASEIKOGYO co., Ltd., amine

number 3, el dseos|ly @@g@%ﬁ%@ﬁbmemb%@@a@pl phenol eesin(GKMy1634
manufactured by SHOWA HIGHPOLYMER CO., LTD. ), 80 parts by weight of (C) an epoxy resin
("Tpikote" registered tragdemarky YH 986 shanufactioeddntdapan yepoxy tResins€ice, kitihand 2 parts
by weight of (D) a hardening accelerator (2-ethyl-4-methylimidazole (2E4MZ), manufactured by
TOKYO ChizMHeAL INDUSTRYG@ s , bif Dupigtecused, dne exckphthada mixedrsolvent formed by
previously dispersing 300 parts by weight of (E) an alumina filler ("Admafine" (registered trademark)
A0-502, averagesgariicle diadister0. e dnasgfaditred HrAtimatochst®o s bk pititthesmixed solvent
of ethanol and toluene (mixing ratio in weight between ethanol and toluene: 1 : 4) with a sand mill so
as to add (BytecataiminaFillernvas-gsb inpiabdring ditaaheaieé Byseshest ahdithy dfdluations
described in the paragraphs (1) to (7) were perfoled. [0061] (Example 5) (a) Preparation of Adhesive

Layer She@ar tAPYdINELTE Tafer S5t wa¥Préh&red mhe e PASHEXARHIE L except
(TOMIDE" (aqforks BAATAARH) PALSGS, Sk 6§ FUDHERSER R £ AT i
anufact BRSO PO MR B0 1D )6 ShRe By Ao ) Sy resin

by weight O 107 £ TRt AT e D) mar At by

TOKYO CHEMICAL INDUSTRY CO., LTD.) were used in preparing an adhesive layer sheet. [0062]
10



(b) Preparation of Metal Support Flexible Board, Metal Support Flexible Board with Sprocket Holes
and Metal Support Flexible Circuit Board The adhesive layer sheet obtained by the method
described in the paragraph (a) was cut into a 30 mm width, and then one of the protective films (5) was
peeled off and laminated on (2) a support (aluminum foil, thickness 50 m, width 35 mm (manufactured
by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient of linear expansion 22.0 ppm) under the
conditions of 100C and 0.3 MPa to obtain a metal support flexible board. [0063] Sprocket holes
(hole size 1.98 mm x 1.98 mm square, hole pitch 4.75 mm) were formed by line punching at both sides
of the metdBSuppctPflexitie poard it s 6 i¢sbtain e %%%%ébéﬁﬂ@g&@%éét%qﬁ%%procket
holes. [0064] The protective film (5) of the metal support flexible board with sprocket holes was
peeled off latfan tfectroRRit & pper foil having a thickness of 18 m was laminated on the metal
support flexible board with sprocket holes under the conditions of 140C and a pressure of 0.3 MPa.
Subseque ﬁf,%l]ré laminated article was subjected to heating treatments of 80C for 3 hours, 100C for
5 hours and 150C for. %hours sucg%ssivel _i.nO%n ng 0\5%#1%05@@ ream {6}| I%ég)/pg&lfé%ﬁge board
with a copper foil or For?n%rgeas%lr%cuf]{(%%%] ! gho oresist film was formed-on an entire surface of
the board he_surface si f the P i formit ireul g{c}e j . support
flexible bogr%l}vﬁt% %\p(%%&gr (f%ﬁr%dr foxfrfrineln%ﬁé%ygﬁ%%/@agr%o%ﬁgﬁ%%%o , g%ltl)d the film wgaiﬁexposed and

developed; Next, & bask-material was-arplisdontothe entireswtace ofthe backside thargof with a

brush and sprockét holes were filled with the back material. Thereafter, the metal support flexible

board was,etehety and-thesdhgirhotakesistfilaandthenbaskmaigriahuere peplaskofdiio form an

opposed electrode circuit having a wiring pitch of 100 p.m (conductor width 50 pm) . Thereatfter, the
opposed efectiodemiretis was,immaeesedinaifluctabsrin-asig-hasettaléetraless tin plating solution
(manufactured by Rohm and haas company, tin plating solution (trade name), "TINPOSIT" (registered
trademark)ii E<34) obZA€£dn Bmaindtgshand plated withctim db@S1mda ¢hieknEissitbgprepare a metal
support flexible circuit board. [0066] The evaluations described in the paragraphs (1) to (7) were
performed dydisingithe et smpponciekisie sdarddoreeafaihieiné preva sappsitEXible board
with sprocket holes , the metal support flexible board with a copper foil for forming a circuit and the
metal suppeRviddisle Sirduitbearal Whigh Were DbBIEH By BROdHVESRERTONSY RERDES. [0067]
(Example 6) A metal support flexible board and a metal support flexible circuit board were
prepared i§BREEEHHE PR R SRFAHRS Btoe pt MU ABRTEH S (thickness 50 pm

(manufactured by SUMIKEI ALUMINIUM FOIL co., Ltd.g , coefficciient ofEIinear e>§pansion 22.0 ppm) of
(2) a suppbit Bt SLRBEES S RRichwere SoerSd fith A SoljAmide-imide resin 6 3.0 p.m in

thickness having & Tq.01 300C. & weight ave(age malegular welgl oL11000. 2 g ing.ratio of an
epoxy resin of 10% as (3} a Support-covering layer, was used and the evaluations described in the

paragraphs, (118 (D were petfomed [QROR) (Cxemple 1 e A4met v et bagrd and 2

metal support e circult board were preparéd in the same manner as in Example 5 except that an

aluminum (i ickess S0 mapuRR BN SHVMKE AUMINIUN FQUey bidgrgpefiient o
a supp

linear expansion 22.0 ppm) of ort, both surfaces of which were covered with a
polyamide-dmisleyesineobl 84 privdhickagss having adg efplbC eeweight averagesmelecular weight

of 11000, and a mixing ratio of an epoxy resin of 10% as (3) a
or more different chemical reaction sites, it is only required
that the total number of the chemical reaction sites of all kinds
which are contained in a unit molecule of the epoxy resin is
three or more. The position of the chemical reaction site is
not particularly limited, but the epoxy resin preferably has
+he chemical reaction site on at least the side chain. Further,

two or more kinds of the above-mentioned epoxy resins may be

used.
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support-covering layer, was used and the evaluations described in the paragraphs (1) to (7) were
performed. [0069] (Example 8) A metal support flexible board and a metal support flexible circuit
board were prepared in the same manner as in Example 5 except that an aluminum foil (thickness 50
pm (manufactured by SUMIKEI ALUMINIUM FOIL co., Ltd. ), coefficient of linear expansion 22.0
ppm) of (2) a support, both surfaces of which were covered with a polyamide-imide resin of 3.0 pm in
thickness having a Tg of 250C, a weight average molecular weight of 8000, and a mixing ratio of an
epoxy resin of 10% as (3) a support-covering layer, was used and the evaluations described in the
paragraphs {2¢&l (7) were performed. [0070] (Example 9) A metal support flexible board and a
metal support flexible circuit board were prepared in the same manner as in Example 5 except that an
aluminum foil (thickhESE R BREMTHUTECHI s by SO RIFASEAVE NINIIM EONPES SR I coefficient

of linear expansion 22.0 ppm) of (2) a_support, both surfaces of which w%:% covered with a polyimide

resin of 3 .0Hman BREESS FRVRT 81T AT ReTght Abetdlfe MdfettEr Yeight of 12000 as
(3) a support-covering layer, was used.and the evaluations described in the paragraphs (1) to (7) were
performed?ﬁﬁﬁ'}ﬁr@%ﬁ%ﬁ%mﬁ%de plﬁgngjé a?%t%p%%?ﬁle?ﬁqee%ﬁ% %ﬁae;l r%%% %Lrjp%o%ri?g exible circuit
board were prepared in e %%%A%%ﬁ@r LA oExample 6 ?%ep&é%t\;aopi%@ by, weight of (A) a

dimer acid poa}yfmld’e resin ("T E"(registered trademark) PA-100, manufacturedby

FUJIKASEIKOGYO cp...Jtd:, amine aumber 0, melbviscosity1180.9 Ras) wassechas, component (A)

in preparing an adhesive layer sheet, and the evaluations described in the paragraphs (1) to (7) were

performedg[0072} (Examele 1Dr i phadelshsuppark dexibleihoass apd & metalsuppertdlexible circuit

board were prepared in.the same manner as in Example 7 except that 100 parts by weight of (A) a

dimer acidpalyapidedesindt T @R Erdfegisieteseiiademark) PA-100, manufacturedby
FUJIKASEIKOGYO co., Ltd., amine number 0, melt viscosity 180.0 Pas) was used as component (A)
in preparingoareadhesive layer sheet, and the evaluations described in the paragraphs (1) to (7) were
perfo ted. [0073] (Example 12) A metal support flexible board and a metal support flexible circuit
board were prepaiiettin¢hersaras miannenasdn Exampléseicept e ad Blunsiraatdsitfthickness 50
pm (manufactured by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient of linear expansion 22.0 ppm)
of (2) a supgartainfilithxhe abireshielibgsr LB SigE \RasEavEtéavith a Poiyiditie fesif® 3 min
thickness having Tg of 300C and a weight average molecular weight of 11000 as (3) a
support-co¥érifd |8Re SamtPthe 8prosie Sid¢ a6 To R P& ar86C IS E4fier 30 KT-50
(manufactured by KAWAMURA SANGYO co. Ltd.}ﬂ&rele sa%lli‘fressure-s nsitivts\elvadheiive layer 20

m, polyeth§TEABRERDthAste Rt BN, Gt Whitch ‘A 5readfrd Nip Sive AGRESVRWIE Birfed on a
polyethylene t?(_ire%tl)thalﬁ film, was used and the evaluationid
: [

CRMAG COPREexr Zon ﬁscﬂgeg igrﬁh%gran[a%trgggi (1) to (7)
were performe ?&] Xam&eelj’:%) PRTétal supborrjtlfrljexebe oard and a méta support flexible
circuit boayl weis prepared g Sae JIUeLIRILEXRIDIE ARt kL RIERaTNgsa meta
support flexiblé board with sprocket holes; a cross-section of the sprocket hiole was

calcium-aluminate hydrate; metal oxides such as aluminum oxide,
zirconium oxide, zinc oxide, antimonous oxide, antimony
pentoxide, aluminum oxide, magnesium oxide, titanium oxide,
ferrvic oxide, cobalt oxide, chromium oxide and talc; inorganic
salts suchassiliconcarbide, titanium carbide silica, aluminum
nitride, titanium nitride, silicon nitride and calcium
carbonate; carbonblack; silica; andglass. Amongthese, silica,
alumina, aluminum nitride, magnesium hydroxide and aluminum

hydroxide are preferably used. Herein, silica may be amorphous

or crystalline, and amorphous silica or crystalline silica is
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electrodeposition-coated with an electrodeposition coating material ELECOATAMG (manufactured by
SIMIZU co., Ltd.), whose resin content is an epoxy resin, in a film thickness of 10 and the
electrodeposition coating material was dried at 100C for 15 minutes to form (4) a hole
cross-section-covering layer, and the evaluations described in the paragraphs (1) to (7) were
performed. [0075] (Example 14) A metal support flexible board and a metal support flexible circuit
board were prepared in the same manner as in Example 13 except that, in preparing a metal support
flexible board with sprocket holes, the hole cross-section-covering layer was changed to an
electrodeprsitioPravaaing FratefaEELEC GAT #T ¢pbRafeturdd By SIMZD &5-CPRE f whdse resin
content is a polyimide resin, and the evaluations described in the paragraphs (1) to (7) were
performedT [oTBEXEAHE ¢5) 1 1 1 oK fddl Sfpporeiiesibrhbarg &hF A3Rétd <tppUftHexible circuit
board were prepared in the same manner as in Example 1 except that, as components @%to (D), 100
parts by weiHi9f fAF& tAMEr GO EthaF &HidE Fesﬁ%‘?‘T]dﬁgDéoﬁeﬁ?é el%'g@é)(fe%nar ) PA-200,
manufactured by FUJIKASEI QGY.O co., Ltdé f:1tmingL n mabeé %ﬁg{%}/iscosig Q.0 Pqé%)é 50 parts by
weight of (’éﬁ‘par Eﬁfl}ghéﬂrl{iol?esﬁ?ém R 53R Fhanufactdred y ARIGAPOLYM CO.,LTD.),

80 parts by weight of (C) an epoxy. resin (iEpi ) j t tured by
Japan Epé(%/aﬁ%gﬁg é%pﬁt%%ﬁcxgﬁg %gpgﬁéa%?%e'g?%c? ‘?E)%Q& %%gﬁﬁg gé:?eﬁg%q?gg(yzﬂ; ethyl -4
-methyl imidazole @EAMZ )k ynanyiactured by TOKYOLHEMICAL INDUSARY Q. 6. T:) were used
in preparing an adhesive layer sheet, and except that a mixed solvent fo Led by previously dispersing
300 parts by, wejoht, of (E)yapaluming-filler ¢'Agmafinse registered fradermads) A0rBQ2aaverage
particle diameter 0.7 m, manufactured by Admatechs Co., Ltd.) in the mixed solvent of ethanol and
toluene (Mmpgae sfip-Erweight between ethanol and toluene: 1 : 4) with a sand mill so as to add (E) the
alumina filler was used and a SUS-316 foil (thickness 70 m (manufactured by TOYOSEIHAKU co.,
Itd.), coeffi¢iemp of linear expansion 18.5 ppm) was used as the support (2), and the evaluations
described in the paragraphs (1) to (7) were performed. [0077] (Example 16) A metal support
flexible board andExmatdlesuppbridflexibigaittgit boakbweresrbpdredinthe shrfeatanner as in
Example 1 except that, as components (A) to (D), 100 parts by weight of (A) a dimer acid polyether
amide resin¢ITORBEYeEgster U TR MERD PAREE, nieHifddtt red e Y BRABEIRGE YO co., Ltd.,
amine number 3, melt viscosity 40.0 Pas), 50 parts by weight of (B) a resol phenol resin (CKM 1634
manufactubsd By SHSWALRSHPERYMERIED 2Y $HAI 8 PFa by WS GRTEERY &t dpds§ resin
("-pikote” (registered trademark) YL980, manufactured by Japan Epoxy Resins Cao ., Ltd,), and 2 parts
by weight BBES) -A&8IeRin g BEc SRV @-Ethy L&ty RfdebRPIEE M Z), TRarutdBiared by
TOKYO CHEMICAL IND.USTR%( -Og LeTr%.lgvlgr% uggg_irllgreparing an adhesive layer sheet, and
except thaf"g%kgg $3iveRtrormed previously 5“|sper5|ngY 300 parts by weight of (E) an alumina
filler ("Adm iHSHS gregistered trademark) A0-502, average particle diameter 0.7 um, manufactured by
Admatechs Co., Ltd.) in the mixed solvent of ethanol and toluene (mixing ratio in weight between

ethanol and tolueng: J;:A4) with a,580d.mils0:as 10:addEd henalimina filenuas, used and an
aluminum foil (thickness 50 m (manufactured by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient of

linear expagisign 22:6, ppnpnuas sised Bsthessupperbfd)a ane the evaluations descabed dnthe
paragraphs (1) to (7) were performed. [0078] (Example 17) A metal support flexible board and a
metal suppeifexikle€ircuit baard wesespraparediia te=spmepmannesasinExamjie 4 execept that, as
components (A) to (D), 100 parts by weight of (A) a dimer acid polyether amide resin ("TOMIDE"
(registereddtad eimarknBAi2003 mambfactutetoyi BRI IKASEIKO @& coy Lk Laminenhtatber 3, melt
viscosity 40.0 Pa.$) , 50 parts by weight of (B) a resol phenol resin (CKM 1634 manufactured by
SHOWA HiGHP®IgdY MERL.EGrrbThde 80garesity weighr ot (Cyan epoRry résif (FEpikeéet (registered
trademark) YL980, manufactured by Japan Epoxy Resins Co., Ltd.), and 2 parts by weight of (D) a
hardening Bcsteratay(2oathjipd hretAjifhicRZ ol CEAME), ATntPIctGRRMSy TOKYO CHEMICAL
INDUSTRY CO., LTD.) were used in preparing an adhesive layer sheet, and except that a mixed
solvent forfBH BrevioRdKAAsHRrIRY SR barRS  RBIRLSf B Seiatmh i SRt 3mer (1,
average particle diameter 1.7 m, manufactured béTOKU AM CORPOR&TI&N%H} themgixed solvent
of ethanol ARt RStERE GRGRT A0 ARG HE BRtREeR Bthanol 4T BoIUBRES 1% 4) With a <and mill so
as to add ( éthe algminum nitride filler was used, and the evaluations described in the paragraphs (1)
to (7) were%er%%r%ed. [0079] (Example 18) A metal support flexible board and a metal support
flexible circ%é&;&rd were prepared in the same manner as in Example 1 except that, as components
(A) to (D), parts by weight of (A) a mixture (amine number 7.1, melt viscosity 80 Pa.$) (dimer acid
polyether amide resin 1) composed of a dimer acid polyether amide resin ("TOMIDE" (registered
trademark) PA-200, manufactured by FUJIKASEIK®GYO co., Ltd., amine number 1, melt viscosity
40.0 Pa's), a dimer acid polyamide resin ("TOMIDE"



(registered trademark) PA-100, manufactured by FUJIKASEIKOGYO co., Ltd., amine number 0, melt
viscosity 180.0 Pa-s) and a dimer acid polyamide resin ("TOMIDE" (registered trademark) 535,
manufactured by FUJIKASEIKOGYO co., Ltd., amine number 50, melt viscosity 1.0 Pa.$) in
proportions of 2 : 1 : 0.5 by weight, 50 parts by weight of (B) a resol phenol resin (CKM 1634
manufactured by SHONA HIGHPOLYMER CO., LTD. ), 80 parts by weight of (C) an epoxy resin
("Epikote" (registered trademark) YL980, manufactured by Japan Epoxy Resins Co., Ltd. ), and 2
parts by weight of (D) a hardening accelerator (2-ethyl-4-methylimidazole (2E4MZ), manufactured by
TOKYO CHEMICALIRPYSTRYWCRONTDL pivekd adetprbrdpalAdaRA RIMe divE $alfet Sheet, and the
evaluations described in the paragraphs (1) to (7) were performed. (Example 19 . A metal support

flexible boRREafRdREREtl SAppdfk IRRBRS ERCLIPBodrdRER prePated iF thESRMBHEANEr as in

Example 1 except that, as components (A) to (D) , 100 parts_ by weight of dimer acid polyamide
resin ("MaBfrfeit fregiseted tradeiRiy %9661 acc?ﬁﬁg}icb%ll%ﬁyef’%:%gﬁ &6 Ffed M amine

number 0, melt yiscosjty 10 Pa-s) , 5 rts by weight of (B) a resol phenal resi M 1634

man ufactu%’& 1f)y éﬁd\%ﬁrﬁf@&i P%ﬂ_%%%ER %@ L a) h%é %artls S)EB R%ngfﬁ%f r% C%I% ec;%y resin
("Epikote" . (reqistered trademark) Y , r qgagn FRQX ' ), and 2
parts by w}éleg FoF (%% %%gdrdsrﬁ?r%g@é?ge%érgltg{r{%-ﬁl%l?%r%%ffhyli |dazolg %%%%%%rﬁ%?&factured by

TOKYO CHEMICAL, INRHSTRY.GQ: drd o) dvare used npreparing.an.adiesiyeaves sheet, and the

evaluations described in the paragraphs (1) to (7) were perfo wed. [0080] (Example 20) A metal
support flexible. beand and.a matal supportiiexikie sireuil bpard-weraprepaied it e saie manner as
in Example 1 except that, as components (A) to (D) , 100 parts by weight .of (A) a diner acid
polyamideggsim("TOMIPENL(registered teadermatk) tiad G anantd @sture ddneFEBIHEASEIKAGYO co .
Ltd . , amine number 10, melt viscosity 3.0 Pas) , 50 parts by weight of (B) a resol phenol resin (CKM
1634 manufattivethby-SHOWA HIGHRPOEY ME RE f LT X180 ipartsdyaveigit eiy@)cartepoxy resin
("Epikote" (registered trademark) YL980, manufactured by Japan Epoxy Resins Co., Ltd. ), and 2
parts by wéight of£P}) & lkardeningraeckleratorii@adthyl 3 aghyiinit 7ot EQM AhanaRdfactured by
TOKYO CHEMICAL INDUSTRY CO., LTD.) were used in preparing an adhesive layer sheet, and the
evaluations @edesed it thetsaragraphs (75 HWerbDeHBRReTSB081] (Example 21) A metal
support flexible board and a metal support flexible circuit board were prepared in the same manner as
in Example[ ?Zc&%pt that, as components (A) to (D) , 100 parts by weight of (A) a diner acid polyamide
resin ("TOMIDE" (registered trademark) PA-100, manufactured b\t;H

EUJIKAgE%éO’gPY Cof Ltd., amine
number 0, melt viétosity A g8 Bas), B0V by Wetdht ot (B & bheRsrredit ek v
manufactured by SHOWA HIGHPOLYMER CQ., LTD.), BO parts by weight of (C) poxy resin
("Epikote™ furleé%t%r?elél }lrrgdg%ja?k)léngﬁ Er%lé%u gct&rs)'e%%iy Jgpgr? %%%ﬁy%e?s?&s %r;.tﬁ_'tdé) ,and 2

parts by weight oh (P).&yPardening.acceierater (2:eliaimalfylimidagele (35 4Mg)a fapufactured by

TOKYO CH AL INDUSTRY CO., LTD.) were used in preparing an adhesive layer sheet, and the
evaluations describad,inthe paragraphs 1) tad ()uare.perarped, (RS (spmpanstive Fxample 1)

A metal support flexiblé board and a metal support flexible circuit board were prepared in the same
manner as;ip Exampleshexcentdhat assamponeaisd AndCr égdiPia thparishy weight of (A) a
dimer acid poiyamide resin ("Macromelt” (registered trademark) 6900, manufactured by Henkel Japan
co., Itd., aminggtamberd 1Melwvisegsty dOd2Es)c B partsthy-weight bf é&panepoxy eesin {"Epikote”
(registered trademark) YL980, manufactured by Japan Epoxy Resins Co., Ltd.), and 2 parts by weight
of (D) a hatdeningaeceleratan (2ethyl-methylknitazolel 244 7)) tnanufactive diby O O
CHEMICAL INDUSTRY CO., LTD.) were used and component (B) was not used inpreparing an
adhesive layertdteenand ¢hpavakaiiogs deBerbelinkne paragraphs (@YBPER)twére pefdrmed.
[0083] (Comparative Example 2) A metal support flexible board and a metal support flexible circuit
board werépreperedtn the safretRaNREFas H EXahhleCeXEsht 18 a5 1 &SmMpBnenty (B to (D), 100
parts by weight of (A) an acrylonitrile polybutadiene resin ("Nipol" (registered trademark) 1043,
manufactufRRGEREORECHHBRBR), B0 tha ks by kisdi of B3 aed<ol pReto et M 1634

manufactured , .
used, and a thickness of 12 to 75 pm is more preferably used.

[c028]

Further, the ametal foil of the support (2} may be subjected
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by SHONA HIGHPOLYMER CO., LTD. ), 80 parts by weight of (C) an epoxy resin ("Epikote"
(registered trademark) YL980, manufactured by Japan Epoxy Resins Co., Ltd. ), and 2 parts by
weight of (D) a hardening accelerator (2-ethy1-4-methylimidazole (2E4M2) , manufactured by TOKYO
CHEMICAL INDUSTRY CO., LTD.) were used in preparing an adhesive layer sheet, and the
evaluations described in the paragraphs (1) to (7) were performed. [0084] (Comparative Example 3)
A metal support flexible board and a metal support flexible circuit board were prepared in the same
manner as in Comparative Example 2 except that an aluminum foil (thickness 50 m (manufactured by
SUMIKEI AEUMISRUREFOIE o3 tItdY)  CoeffiGentdf Micinexpansion 2210 pRfirdsitiSed as the
support (2) , and the evaluations described in the paragraphs (1) to (7). were performed. [0085]
(ComparatieExafplo 4p1at inmetaISHPOATRXIBE ard SRS MetdShporEiékdigircuit board

were prepared in the same manner as in Comparative Example 2 except that %On aluminum foil -

(thickness B50tprhtfmBHiRCRFed by SRR LALORANIG t980°1 td 1§ boHidicht of linear
expansion 22.0 ppm) of (ZS%a §Upg%t’ both surfaces E hich ere c%ve%ed Véli%gg. al grsn'de-imide
resin of 3.%° Fﬁ’gﬁg ?ﬁﬁ Rites: h%\v‘lang agﬁegséﬁf foléléygﬁvzlgﬁt a{%ra{’gé’ motecdiar welg 1934 11000, and a
mixing ratio of an epoxy.resin of 10% as (3 u -CQUEJ| a aluations
described i tfe Béﬁalgrrygp%%e([f)ltcoa )ev}&g%gp]?erf o%r?%%ﬁ[ C%%?%ﬁ&r%awa%%gsﬁi%g'Ia%qégs]ilg)),lthe

supports (2), gdi)g&s@r&qr&-&{?g@fi@%'aysg%@)mag}dgge holecrgss:sactiancovedngdayersd4) used in

examples and comparative examples are shown in Tables 1 and 2, Further, a laminating temperature
of a copperfajl @{&grm@g:ggirgg%gggghq Fesultsobmeasdremgntaesshawe inHabless3 and 4. 52
I

Hob cross-sectbn covering bier 4501 1181100 011011 none auou
[0029]

The thickness of the support-covering layer (3) is
preferably 2 um or more, and more preferably 2.5 um or more as
a lower limit from the viewpoint of the balance between covering
strength and reel handling properties or from the viewpoint of
enhancing the reliability of insulation between the support (2)
and a circuit conductor layer. The thickness of the
support-covering layer (3) is preferably 100 um or less, and
more preferably 10 um or less as an upper limit. The thickness
is moreover preferably legs than 5 um. The layer structure of
the support-covering layer (3) may be a single layer or may be
plural layers.

[0030]

When a resin is used for the support-covering layer (3),
the resin is not particularly limited, but a polyimide resin
or a polyamide-imide resin, which has excellent heat resistance
and chemical resistance, is preferably used, and particularly

the polyamide-imide resin is preferably used from the viewpoint
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of imparting chemical resistance and easy adhesion. The
polyvamide-imide resin is particularly preferred since it can
provide a high adhesion force to the adhesive layer (1) of the
present invention containing (A) a polyamide resin containing
a dimer acid residue and (B) a phenol resin.. It is preferred
that the polvamide-imide resin used for the support-covering
layer (2) has a Tg {(glass transition temperature) of 300°C or
more and a weight average melecular weight of 10000 or more fxrom
the viewpoint of heat resistance and chemical resistance, and
that an epoxy resin is mixed in an amount of 5% by weight or
more and cured in the polyamide-imide resin in order to provide
a high adhesion force to the adhesive layer (1) of the present
invention.

[0031]

The support-covering layer (3} may be disposed as required
on either side of the adhesive layer (1) side and the opposite
side thereof in accordance with the purpose, and releasability
may be imparted to the support-covering layer (3) oneither side
or the support-covering layers (3) on both sides. The
releasability refers to the property that the support-covering
layer (3) can be peeled off without causing peeling cof part of
the support (2) from the support (2) provided with the
support-covering layer (3), or without leaving part of the
support-covering layer (3) on the surface of the support (2)

or causing peeling at another interface. Whenthereleasability
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is imparted to the support-covering layer (3) on the adhesive
layer (1) side, it becomes possible to make a product after
processing base material-less, and when the releasability is
imparted to the support-covering layer (3) on the opposite side
of the adhesive layer (1) side, it becomes possible to attain
a board with a high heat dissipation property making use of the
support {2) whilemaintainingchemical resistance foranexisting
circuit process line. In this case, it is preferred that the
support-covering layer (3) has a layer structure of two or more
layexrs, a first layer in contact with the support (2) is composed
of an adhesive material and/or a thermoplastic resin, and at
least one layer other than the first layer is made of one or
more substance selected from among polyester, polyolefin,
polyphenylene sulfide, polyvinyl butyral, polyvinyl acetate,
polyvinyl alcohel, polycarbonate, polyamide, polyimide,
polyamide-imide and polymethyl methacrylate. Thereby, the
first layer has releasability, and the above-mentioned at least
one layer other than the first layer can have tensile strength
at the time of peeling and can be easily peeled off while
maintaining chemical resistance during circuit processing.
[0032]

Further, in the case where device holes, sprocket holes
or the like are formed by, for example, punching, a hole
cross-section may be subjected to a treatment such as resin

coating by electrodeposition coating or oxide film formation
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to further add (4) a hole cross-section-covering layer for the
purpose of protecting insulation or avoiding chemical exposure
during circuit formation. When a resin is used for the hole
crogs-section-covering layer (4), an epoxy resin, a pelyimide
resin, a polyamide-imide resin or an acrylic resin, which is
excellent ininsulatingproperties, heat resigtance andchemical
resistance, is preferably used.

[0033]

In forming a circuit, for the purpose of aveiding chemic.al
exposure of the support (2) and cross-sections of a device hole
and a sprocket hole, which are formed by punching, a photoresist
is preferably applied ontoanentire surface of the metal support
flexible board and a back material is preferably applied onto
anentire surfaceopposite totheadhesive layer (1) of the support
(2).

[0034]

Although chemicals are often used in forming a circuit,
it is possible to avoid the chemical exposure of a part where
the support (2) is exposed without having the adhesive layer
(1) on the support (2), by applying the photoresist ontoanentire
surface of themetal support flexible board, and thereby, damages
of the metal support flexible board can be prevented. Further,
the chemical exposure of a cross-section of a device hole and
a cross-section of a sprocket hole can be avoided by applying

the back material ontoanentire surface opposite to the adhesive
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layer (1) of the support {(2).
[0C35]

The metal support flexible board of the present invention
may be processed into ametal support carrier tape bymaintaining
the adhegive layer (1) in a semicured state and disposing (5)
a protective filmprior to disposing of a metal layer for forming
acircuit. Amaterial of theprotective filmisnotparticularly
limited as long as it can be peelied off wiﬁhout impairing the
configuration and function of the adhesive layer (1), and
examples of the material include films of plastics such as
polyester, polyolefin, polyphenylene sulfide, polyvinyl
chleoride, polytetrafluoroethylene, polyvinylidene fluoride,
polyvinyl fluoride, polyvinyl butyral, polyvinyl acetate,
polyvinyl alcchol, pclycarbonate, polyamide, polyimide and
polymethyl methacrylate; these films subjected to a coating
treatment by a releasing agent such as silicone or a fluorine
compound; paper prepared by laminating these films; and paper
impregnated or coated with a resin having releasability.
[0036]

In the metal support carrier tape, 1t becomes possible
to form a wiring with an air gap (flying lead) in a device hole
by forming required device holes by punching processing or the
1iké, fchen peeling a protective £film off, and disposing a metal
laver for forming a circuit by a laminating method or a pressing

method. In the case of mounting using a flying lead, since an
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IC, an LED device or the like can be mounted from both of the
front and the back of the metal support carrier tape, not only
the ease of layout and heat dissipation scheme of parts to be
mounted are improved, but also insulation breakdown between a
metal layer of the support and a layer forming a circuit due
tocompression failureof the insulating layer, whichisaproblem
in a wire bonding method, can be further avoided.

{0037}

Next, amethod for producing ametal support flexible board
of the present invention will be described by way of examples.
[0038]

(a) A resin.composition composing the adhesive layer (1)
ig dissolved in a solvent to form an adhesgive coating material,
and the adhesive coating material is applied conto the support
(2) and dried to form (1) an adhesive layer, and thereby, the
metal support £lexible boardcof the present invention is obtained.
The film thickness of the adhesive layer (1) is not particularly
limited as long as it satisfies required functions guch as
adhesive properties, insulating properties and thermal
conductivity, and the resin composition is preferably applied
so as to have a thickness of the adhesive layer (1) of 2 to 200
um, and more preferably 2 to 50 um in order to maintain the
flexibility of the layer. An application method is not
particularly limited, and ordinary application facilities of

a comma system, a 1ip system, a roll system, a Mayer bar systemn,
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a gravure system or the like may be appropriately used in
accordance with the properties of the coatingmaterial. Drying
conditions are generally 100 to 200°C a:ﬁd 1 to 5 minutes. The
solvent is not particularly limited, and aromatic solvents such
as toluene, xylene and chlorobenzene; ketone solvents such as
methyl ethyl ketone and methyl isobutyl ketone; aprotic solvents
such as dimethylformamide, dimethylacetamide and
N-methylpyrrolidone; and alcoholic scolvents such as ethanol,
methanol, isopropyl alcochol, N-butanol and benzyl alcohol are
gsuitable, and two or more of them may be used. Further, when
the hardening accelerator (D) or the filler (E), which is
inscluble in a solvent, is used, a method in which the hardening
accelerator (D) or the filler (E) is dispersed in a solvent in
advance by use of a homomixer, a bead mill, a sand mill, a
dispersion apparatus of a cavitation system or the like, or a
method in which the hardening accelerator (D) ox the filler (E)
is kneaded/dispersed in any one or more of the resins composing
the adhesive layer (1) by use of an extruder, a Banbury mixer
or the like can be suitably employed.

[0039]

(b} The protective £ilm (5) having releasability may be
laminatedonthe adhesive layer (1) formedby themethod described
in the paragraph (a), as required, to prepare the metal support
flexible board of the present invention. Moreover, when the

thickness of the adhesive layer is increased, a coating material

21



011011 UOU auou 11011 euou JUOU Hardenhg agent 111712 2E4M Z PIP:13 211132 Z 11117
2111732 : 2E4M Z. 211132 211182 2 11132 2111732 11132 2E414 Z LIS an Tol141cl

may be applied again onto the applied coating material, or the
formed plural adhesive layers (1) may be laminated. Further,
the adhesive layer (1) may be formed on the protective filfn (5]
in advance and the support {2) may be laminated to obtain the
metal support flexible board of the present invention. When
the support-covering layer (3) is disposed on the support (2),
it is preferred to prepare a coating material prepared by
dissolvingordispersingaresinto sexrve as the support-covering
layer (3) in an organic solvent in advance, and applying the
coating material onto the support (2) in a predetermined
thickness, and drying the coating material to form the
support-covering layer (3}. Moreover, when the
support-covering layer (3) having releasability is disposed,
it ispreferredtostickamultilayer structure, whichisobtained
by applying the releasableresinlayerontoafilmformaintaining™
tensile strength necessary for peeling and drying the layer,
to the support (2) in advance by a laminating method or the like.
[0040]

Conditions of laminating the adhesive layer (1) onto the
support (2) are generally a temperature of 50 to 160°C and a
pressure of 0.1 to 0.5 MPa. The laminating temperature is
preferably 140°C or less, and a laminating.temperature of 120°C
or less can be considered to be good and a laminating temperature
of 100°C or less can be considered to be extremely good. When

the support-covering layer (3) is formed on the adhesive layer

22



16911133 1E291 INN CNN 1634 11891 END 11,891 in 1 17291 113 POI IUD! 1291 HD! 1891 113 -

E89 1 PIN 11911133 COI 1634 C KM 1634' 1891 1133 Oct 0861X 08611 0861A 0861! 1 08611 08611
0861,4 08611 0861!

(1) side of the support (2), the adhesive layer (1) is laminated
onto the support (2) provided with the support-covering layer
(3), and also in this case, lamination is preferably performed
in the same conditions as those in the case where the adhesive
layer (1) is directly laminated onto the support (2).

[0041]

After obtaining the metal support flexible board of the
present invention, the metal support flexible board may be heat
treated, for example, at 40 to 100°C for about 20 to 300 hours
to adjust the degree of cure of the adhesive layer (1}. When
thedegreeofcureisadjusted{therearetheeffectsofpreventing
an excessive flow of the adhesive at the time of disposing a
metal layer for forming a circuit in the metal support flexible
board and preventing fbaming due to water during heating and
curing.

[0042]

When a circuit using the metal support flexible board of
the present invention is processed, in the case of providing
the formed device hole or sprocket hole with (4) a hole
cross-section~covering layer, the hole cross-section-covering
layer (4) is preferably formed by an electrodeposition coating
method after forming a hole by punching or the like. As the
electrodeposition coating method, it is preferred to employ a
cation electrodeposition coating method in which a negative

voltage is applied to the support (2}, and the epoxy resin-based
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or polyimide resin-based electrodeposition coating material
positively polarized is deposited at the hele cross-section of
the support (2). Further, after the electrodeposition coating
is performed, the electrodeposition coating material is
preferably heated and fixed.

[0043]

Electronic parts using the metal support flexible board
of the present invention have chemical resistance necessary for
circuit processing and insulating properties necessary for a
metal support board, can be easily subjected £o a reel-to-reel
process and a punching process and iz easy to forma flying lead,
and therefore the electronic parts enable a more simple heat
dissipation scheme at lower cost than conventional electronic

parts.

EXAMPLES
[0044]

Examples of an embodiment of the present invention will
be described below, but the present invention is not limited
to these examples. First, evaluation methods in examples and
comparative examples will be described.

{0045]

(1) Evaluation of Insulation Reliability of Metal Support

Flexible Circuit Board

A voltage of 100 V was applied to each of the metal support
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flexible circuit boards (conductor width 50 um, distance between
conductors 50 um) obtained in examples and comparative examples
under the atmosphere of 130°C and 85% RH, and the time elapsed
until the resistance value was decreased to 10° ) or less was
taken as an endurance time of insulation. The endurance time
0f insulation is preferably 250 hours or more.
[00456]

(2) BEvaluation of Amount of Curl of Metal Support Flexible
Board

After each of the copper foils for forming a circuit of
the metal support flexible boards with a copper foil for forming
a circuit obtained in examples and comparative examples was
removed by a subtractive method {etching) using ferric chloride,
the board was cut into a size of 35 mm x 190 mm to form a metal
support flexible board for evaluation of the amount of curl.
The metal support flexible board for evaluation of the amount
of curl was subijected to humidity conditioning at 23°C and 55%
RH for 24 hours, and then the maximum height from a glass plate
of a circuit board having a cured cover lay film adhered was
measured with an end of a curled board placed upward on the glass
plate to take the maximum height as the amount of curl. Anamount
of curl of 7 mm or less éan be congidered as good, and an amount
of curl of 2 mm or less can be considered as extremely good.
[0047]

(3) Evaluation of Foaming of Metal Support Flexible Board
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The adhesive layer (1) of the metal support flexible board
for evaluation of the amount of curl in the paragraph {(2) was
observed with a metallograph and foaming of the board was
evaluated. A foam having a diameter of 5 pm or more was taken
as being foamed, and a board having no foam was rated as ©, a
board, in which 1 to 10 foams having a diameter of 5 um or more
and less than 50 um were found, was rated as 4, and a board,
in which a foam having a diameter of 50 pum or more was found
or 11 or more foams having a diameter of 5 pum or more and less

than 50 um were found, was rated as x. A board rated as 4 or

better can be considered as good, and a board rated as © can
be considered as extremely good.
[0048]

{4) Evaluation of Pressure Welding Resistance of Metal
Support Flexible Circuit Board

Hot pressing was applied to each of the metal support
flexible circuit boards (conductor width 50 um, distance between
conductorsg 50 um) obtained in examples and comparative examples
with an ACF bonder (TCW-125 manufactured by NIPPON Avionics co.,
1td.) at 200°C for 1 second in such a way that the tocl pressure
was 50 g/2500 um® per one wire, and pressure welding resistance
of wire bonding was evaluated. The sinking amount of circuit
patterned copper of a sample for evaluation of pressure welding
resistanceat a surfaceof pressure weldingbyatool wasmeasured.

A sinking amount of 3.0 um or less can be judged as acceptable,
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a sinking amount of 2.0 um or less can be judged as gocd, and

a sinking amount of 1.0 pm or less can be judged as extremely
gobd. |
[0049]

(5) Evaluation of Punching Properties of Metal Support
Flexibhle Board

Round holes of 0.250 mm¢, 0.350 mm$, and 0.500 mmd were
punched in each of the metal support flexible boards obtained
in examples and comparative examples by using a press die, and
a cut surface thereof was observed to evaluate punching
properties. When, in a cross-section of the hcle, there was
no shear drop or burr of the adhesive layer (1) having a length
of 10 um or more, or there were nc cracks or chips of the adhesive
layer (1) having a length of 10 pm or more, and there was no
peeling from the support (2) around the hole, the board can be
judged to be extremely good in that a device hole or a via hole
an be well formed for forming a flying lead or for designing
a device. When there was no shear drop or burr of the adhesive
layer (1) having a length of 20 pm or more, or there were no
cracks or chips of the adhesive layer (1) having a length of
20 um or more, there was no peeling from the support (2) around
the hole, the board is judged tobe good. When, inacross-section
of the hole, there was shear drop or burr of the adhesive layer
(1) having a length of 20 um or more, or there were cracks or

chipg of the adhesive layer (1) having a length of 20 ym or more,
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and there was peeling from the support (2) around the hole, the
board can be judged to be defective.
[0050]

{6) Evaluation cof Chemical Resistance of Metal Support
Flexible Board and Metal Support Flexible Board with Sprocket
Holes

The metal support flekible boards and the metal support
flexible boards with sprocket holes obtained in examples and
comparative examples were immersed in 1. a ferric chloride
solution {(40°C, 37%), 2. a sodium hydroxide solution (30°C, 1
N), and 3. an electroless tinplating solution (70°C, “Timposit”
LT-34, manufactured by Rohm and haas company), and then the
appearances of these flexible boards were observed to evaluate
the chemical resistance. Evaluation criteria are as follows.
[o051] |

(6-1) Case of Metal Support Flexible Board

Rank A: The flexible board satisfies both of the following
reQuirements (1) and {ii) when it is immersed in the chemical
of 1 for 5 minutes, then in the chemical of 2 for 5 minutes,
and further in the chemical of 3 for 5 minutes successively.

Rank B: The flexible board does not satisfy the requirement
of the rank A but satisfies both of the following reguirements
(1) and (ii) when it ig immersed in the chemical of 1 for 3 minutes,
then in the chemical of 2 for 3minutes, and further inthe chemical

of 3 for 3 minutes successively.
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Rank C: The flexible board szatisfies the following
requirement (i) but does not satisfy the following requirement
(1i) when it is immersed in the chemical of 1 for 3minutes, then
in the chemical of 2 for 31ninutés, and further in the chemical
of 2 for 3 minutes successively.

Rank F: The fliexible board does not satisfy both the
following reguirements (i) and (ii) when it is immersed in the
chemical of 1 for 3minutes, theninthechemical of 2 for 3 minutes,
and further in the chemical of 3 for 3 minutes successively.

(i) There is no significant damage due to the chemical
in the surface appearance of the adhesive layer (1).

(ii} When the support-covering layer (3) 1s not formed
on the side opposite to the adhesive layer (1) of the support
(2), there is no significant damage due to the chemical in the
surface appearance on the side opposite to the adhesive layer
(1) of the support (2). Further, whenthe support-covering layer
(3) is formed on the side copposite to the adhesive layer (1)
of the support (2), there is no significant damage due to the
chemical in the surface appearance on the side opposite to the
support {2} side of the support-covering layer (3) formed on
the side opposite to the adhesive layer (1) of the support (2}.
[0052]

(6-2) Case of Metal Support Flexible Board with Sprocket
Holes

Rank A: The flexible board satisfies all of the following
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requirements (i) to (iii) when it is immersed in the chemical
of 1 for 5 minutes, then in the chemical of 2 for 5 minutes,
and further in the chemical of 3 for 5 minutes successively.

Rankd’ : The flexible boarddoesnot satisfythe reguirement
of the rank A but sétisfies all of the following reguirements
(i) to (iii) when it is immersed in the chemical of 1 for 3 minutes,
theninthechemicalofzfor3nﬂnutes,andfurtherinthechemical'
of 3 for 3 minutes successively.

RankB: The flexibleboardsatisfiesany twoof the following
reguirements (i) to (iii) when it is immersed in the chemical
of 1 for 3 minutes, then in the chemical of 2 for 3 minutes,
and further in the chemical of 3 for 3 minutes successively.

Rank C: The flexibleboardsatisfiesanyoneof the following
requirements {i) to (iii) when it is immersed in the chemical
of 1 for 3 minutes, then in the chemical of 2 for 3 minutes,
and further in the chemical of 3 for 3 minutes successively.

Rank F: The flexible board does not satisfy any of the
following requirements (i) to (iii) when it is immersed in the
chemicalof 1 for 3minutes, then inthe chemical of 2 for 3 minutes,
and further in the chemical of 3 for 3 minutes successively.

{i) There is no significant damage due to the chemical
in the surface appearaﬁce of the adhesive layer (1).

(ii) When the support-covering layer (3) is not formed
on the side opposite to the adhesive layer {1) of the support

(2), there is no significant damage due to the chemical in the
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surface appearance on the side opposite to the adhesive layer

(1) of the support (2} . Further, whenthe support-coveringlayer

{3} 1e formed on thelside opposite to the adhesive layer (1)

of the suppert {(2), there is no significant damage due to the

chemical in the surface appearance on the side opposite to the
support (2} side of the support-covering layer (3) formed on

the side opposite to the adhegive layer (1) of the support (2).
(1ii) There is no significant damage due to the chemical

in a creoss-section of a hole.

[0053]
{7)AdhesionFoxceofNEtalSupportEﬂexibleCircuitBoard
Using each of the metal support flexible circuit boards

{conductor width 50 um) obtained in examples and comparative

examples, the conductor was peeled off at a speed of 50 mm/min

in a direction of 90 degrees with Tensilon UTM-11-5HR

(manufactured by Japan Baldwin Technology Company, Inc.) and

peeling strength at peeling was measured. When the peeling

strength is 8 N/cm or more, the adhesion force can be judged
to be extremely good, and when the peeling strength is 6 N/cm
or more, the adhesion force can be judged to be good.

[0054]

(Example 1)
(a) Preparation of Adhesive Layer Sheet
A mixed sclvent of ethanol and toluene (mixing ratio in

weight between ethanol and toluene: 1 : 4) was added to 100 parts
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by weight of (A) a dimer acid polyamide resin (“SUNMIDE”
(registered trademark) HT-100G, manufactured by Airproducts
Japan co., ltd., amine number 1, melt vigcosity 7.0 Pas}, 50
parts by weight of (B) aresol phenol resin (CKM 1634 manufactured
by SHOWA HIGHPOLYMER CO., LTD.), 80 parts by weight of (C) an
epoxy resin (“Epikote” (registered trademark) YL980,
manufactured by Japan Epoxy Resins Co., Ltd.), and 2 parts by
weight of (D) a hardening accelerator
(2-ethyl-4-methylimidazole {(2E4MZ) manufactured by TOKYO
CHEMICAL INDUSTRY CO., LTD.), and the resulting mixture was
stirred and mixed at 30°C to prepare an adhesive composition
having a solid content concentration of 25% by weight. The
adhesive composition was applied onto (5) a protective film
(polyethylene terephthalate f£ilm (“FILMBYNA” (registered
trademark) GT manufactured by FUJIMORI KOGYO co., ltd.} with
a silicone releasing agent, having a thickness of 25 pm) with
a bar coater so as to have a dried thicknesg of about 12 uym,
and dried at 150°C for 4 minutes, and then another protective
film (5) was stuck to the surface of the resulting adhesive layer
(1) to prepare an adhesive layer sheet sandwiched between the
protective £ilms (5).
[0055]

(b) Preparation of Metal Support Flexible Board and Metal
Support Flexible Circuit Board

One of the protective f£ilms (5) of the adhesive layer sheet
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obtained by the method described in the paragraph {(a) was peeled
off and laminatedon (2) a support {rolledcopper foil (BHY-22B-T,
thicknese 70 gm (manufactured by Nippon Mining & Metals Co.,
Ltd.), coefficient of linear expansion 16.0 ppm/°C)) under the

conditions of 100°C and 0.3 MPa to obtain ametal support fiexible

board.
[0056]

The protective £ilm (5) of the metal support flexible board
was peeledoff, andanelectrolyticcopper foilhavingathickness
of 18 um was laminated on the metal support flexible board under
the conditions of 140°C and a pressure of 0.3 MPa. Subsequently,
the laminated article was subjected to heating treatments of
80°C for 3 hours, 100°C for 5 hours and 150°C for 5 hours
successively in an alr oven to prepare a metal support flexible
board with a copper foil for forming a circuit. A photoresist
film was formed on the surface of the copper foil for forming
a circuit of the obtained metal suppczrt flexible board with the
copper foil for forming a circuit by a normal method and etched,
and then the photoresist £ilm was peeled off to form an opposed
electrode circuit having a wiring pitch of 100 pm {(conductor
width 50 um). Thereafter, the opposed electrode circuit was
immersed in a fluoroboric acid-based electroless tin plating
solution (manufactured by Rohm and haas company, tin plating
solution (trade name) , “TINPOSIT” (registered trademaxrk) LT-34)

of 70°C for 5 minutes, and plated with tin of 0.5 pm in thickness
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to prepare a metal support flexible circuit board.
[0057]

The evaluations desgcribed in the paragraphs (1) to (7)
were performed using the metal support flexible board for
evaluation, the metal support £lexible board with a copper foil
for forming a circuit and the metal support flexible circuit
board, respectively prepared by the above-mentioned methods.
[0058]

(Example 2)

Ametal support flexible board and ametal support fiexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A) to (D), 100 parts by weight
of (A) a dimer acid polyamide resin (“TOMIDE” (registered
trademark) TXC-232C, manufactured by FUJIKASEIKOGYC co., Ltd.,
amine number 10.0, melt viscosity 24.0 Pa-s}, 50 parts by weight
of (B} a resol phenol résin {CKM 1634 manufactured by SHOWA
HIGHPOLYMER CO., LTD.), 80 parts by weight of {C) an epoxy resin
(“Epikote” {registered trademark) YL980, manufactured by Japan
Epoxy Resins Co., Ltd.}, and 2 parts by weight of (D) a hardening
accelerator {2-ethyl-4-methylimidazole (2E4MZ), manufactured
by TOKYO CHEMICAL INDUSTRY CO., LTD.) wexe used in preparing
an adhesive layer sheet, and the evaluations described in the
paragraphs (i) to (7) were performed.

[0059]

(Example 3)
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Ametal support flexible board and ametal support flexible
circuit board were prepared in the same manner as in Example
1 except that, as components {A) to (D), 100 parts by weight
of (&) a dimer acid polyether amide resin (“"TOMIDE” (registered
trademark) PA-200, manufactured by FUJIKASEIKOGYO co., Ltd.,
amine number 3, melt viscosity 40.0 Pas), 50 parts by weight
of (B) a resoi phenol resin (CKM 1634 manufactured by SHOWA
'HIGHPOLYMER CO., LTD.), 80 parts by weight of (C) an epoxy resin
(“Epikote” (registered trademark) YLO80, manufactured by Japan
Epoxy Regins Co., Ltd.), and 2 parts by weight of {D) a hardening
accelerator {(2-ethyl-4-methylimidazole (2E4MZ), manufactured
by TOKYO CHEMICAL INDUSTRY CO., LTD.) were used in preparing
an adhesive layer sheet, and the evaluations described in the
paragraphs (1) to (7) were performed.

[006C]

(Example 4)

Ametal support flexible board and ametal support £lexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A) to (D), 100 parts by weight
of (A) a dimer acid polyether amide regin (“"TOMIDE” (registered
trademark) PA-200, manufactured by FUJIKASEIKOGYO co., Ltd.,
amine number 3, melt viscosity 40.0 Pa-s), 50 parts by weight
of (B) a resol phenol resin (CKM 1634 manufactured by SHOWA
HIGHPOLYMER CO., LTD.), 80 parts by weight of (C) an epoxy resin

(“Epikote” (registered trademark) YLO980, manufactured by Japan
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Epoxy Resins Co., Ltd.), and 2 parts by weight of (D} a hardening
accelerator (2-ethyl-4-methylimidazole (2E4MZ), manufactured
by TOKYO CHEMICAL INDUSTRY CO., LTD.) were used, and except that
a mixed sclvent formed by previously dispersing 300 parts by
weight of (E) an alumina filler (“Admafine” (registered
trademark) A0-502, average particle diameter 0.7 pm,
manufactured by Admatechs Co., Ltd.) in the mixed sclvent of
ethanol and toluene (mixing ratio in weight between ethancl and
toluene: 1 : 4) with a sand mill so as to add (E) the alumina
filler was used in preparing an adhesive layer sheet, and thé
evaluations described in the paragraphs (1) to (7) were
performed.
i0061]

(Example 5)

(a) Preparation of Adhesive Layer Sheet

An adhesive layer sheet was prepared in the same manner
as in Example 1 except that, as components (A} to (D), 100 parts
by weight of (A) a dimer acid polyether amide resin (“TOMIDE”
(registered trademark) PA-200, manufactured by FUJIKASEIKOGYO
co., Ltd., amine number 2, melt viscosity 40.0 Pa's), 50 parts
by weight of (B) a resol phencl resin (CKM 1634 manufactured
by SHOWA HIGHPOLYMER CO., LTD.), 80 parts by weight of (C) an
epoxy resin (“Epikote” (registered trademark) YLS80,
manufactured by Japan Epoxy Resins Co., Ltd.), and 2 parts by

weight of (D) a hardening accelerator
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(2-ethyl-4-methylimidazole (2E4MZ), manufactured by TOKYO
CHEMICAL INDUSTRY CO., LTD.) were used in preparing an adhesive
layer sheet.

[0062]

(b) Preparation of Metal Support Flexible Board, Metal
Support Flexible Board with Sprdcket Holes and Metal Support
Flexible Circuit Board

The adhesive layer sheet obtained by the method described
in the paragraph (a) was cut into a 36 mm width, and then one
of the protective films (5) was peeled off and laminated on (2)
a support (aluminum foil, thickness 50 pum, width 35 mm
{(manufactured by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient
of linear expansion 22.0 ppm) under the conditions of 100°C and
0.3 MPa to obtain a metal support flexible board.

[0063]

Sprocket holes (hole size 1.98 mm x 1.98 mm square, hole
pitch 4.75 mm) were formed by line punching at both sides oﬁ
the metal support flexible board with a die to obtain a metal
support flexible board with sprocket holes.

[CCe4]

The protective £ilm {5} of the metal support fiexible board
with sprocket holes was peeled off, and an electrolytic copper
foil havinga thickness of 18 pumwas laminatedon the metal support

flexible board with sprocket holes under the conditions of 140°C

and a pressgsure of 0.3 MPa. Subseqguently, the laminated article
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was subjected to heating treatments of 80°C for 3 hours, 100°C
for 5 hours and 150°C for 5 hours successively in an air oven
to prepare a metal support flexible board with a copper foil
for forming a circuit.

[0065]

A photoresgist film was formed on an entire surface of the
board on the surface side of the copper foil for forminga circuit
of the obtained metal support flexible board with a copper foil
for forming a circuit by a normal method, and the filmwas exposed
and developad. Next,abackmaterialﬁasappliedontotheentire
surface of the backside thereof with a brush and sprocket holes
wefe filled with the back material. Thereafter, the metal
support flexible board was etched, and then the photoresist film
and the backmaterial were peeled of f to forman opposed electrode
circuit having a wiring pitch of 100 um {conductor width 5C pumj .
Thereafter, the opposed electrode circuit was immersed in a
fluoroboric acid-based electrolesg tin plating solution

(manufactured by Rohm and haas company, tin plating solution
(trade name}, “TINPOSIT” (registered trademark) LT-34) of 70°C
for 5 minutes, and plated with tin of 0.5 pm in thickness to
prepare a metal support flexible circuit board.

[0066]

The evaluationg described in the paragraphs (1) to (7}
were performed by using the metal support flexible board for

evaluation, themetal support flexibleboardwithsprocketholes,
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the metal support flexible beard with a copper foil for forming
a circuit and the metal support flexible circuit board, which
were obtained by the above-mentioned methods.
[0067]
(Example 6)
Ametal support flexible board and ametal support flexible
~circuit board were prepared in the same manner as in Example
5 except that an aluminum £o0il (thickness 50 um (manufactured
by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient of linear
expansion 22.0 ppm) of (2) a support, both surfaces of which
were covered with a polyamide-imide resin of 3.0 pm in thickness
having a Tg of 300°C, a weight average molecular weight of 11000,
and a mixing ratio of an epoxy resin of 10% as {(3) a
support-covering layer, was used and the evaluations described
in the paragraphs (1) to (7} were performed.
[0068]

(Example 7)

Ametal support flexible board and a metal support flexible
circuit board were prepared in the same manner as in Example
5 except that an aluminum foil (thickness 50 um {(manufactured
by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient of linear
expansion 22.0 ppm) of (2) a support, both surfaces of which
were covered with a polyamide-imide resinof 1.5 um in thickness
having a Tg of 300°C, a weight average molecular weight of 11000,

and a mixing ratio of an epoxy resin of 10% as (3) a
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support-covering layer, was used and the evaluations described
in the paragraphs (1) to (7) were performed.
[0069]

{Example 8)

Ametal support £lexible board and a metal support flexible
circuit board were prepared in the same manner as in Example
5 except that an aluminum foil (thickness 50 um (manufactured
by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient of linear
expansion 22.0 ppm) of (2) a support, both surfaces of which
were covered with a polyamide-imide resin of 3.0 pm in thickness
having a Tg of 250°C, a weight average molecular weight of 8000,
and a mixing ratio of an epoxy resin of 10% as (3) a
support-covering layer, was used and the evaluations described
in the paragraphs (1) to (7) were performed.

{0070]

(Example 9)

Ametal support flexible board and ametal support flexible
circuit board were prepared in the same manner as in Example
5 except that an aluminum foil (thickness 50 um (manufactured
by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient of linear
expansion 22.0 ppm} of (2) a support, both surfaces of which
were covered with a polyimide resinof 3.0 um in thickness having
a Tg of 300°C and a weight average molecular weight of 12000
as {3) a support-covering layer, was used and the evaluations

described in the paragraphs (1) to (7) were periormed.
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[0071]

(Example 10)

Ametal support flexible board and a metal support flexible
circuit board were prepared in the same manner as in Example
6 except that 100 parts by weight of (A) a dimer acid polyamide
resin (“TOMIDE” (registered trademark) PA-100, manufactured by
FUJIKASEIXOGYO co., Ltd., amine number 0, melt viscosity 180.0
Pa-s) was used as component {(A) in preparing an adhesive layer
sheet, and the evaluations described in the paragraphs (1) to
{7} were performed.

[0c721]

{(Example 11)

Ametal support flexible board and a metal support flexible
circuit board were prepared in the same manner as in Example
7 except that 100 parts by weight of (A} a dimer acid polyamide
resin(“TOMIDE”(registeredtrademark)PAwloo,manufactur&iby
FUJIKASEIKOGYO co., Ltd., amine number 0, melt viscosity 180C.0
Pa-s) was used as component {(A) in preparing an adhesive layer
sheet, and the evaluations described in the paragraphs (1) to
(7) were performed.

{0073]

{Example 12)

Ametal support flexible boardand a metal support flexible
circuit board were prepared in the same manner as in Example

5 except that an aluminum foil (thickness 50 um (manufactured
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by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient of linear
expansion 22.0 ppm) of (2) a support, in which the adhesive layer
{1) side was covered with a polyimide resin of 3 um in thickness
having Tg of 300°C and a weight average melecular weight of 11000
as {(3) a support-covering layer, and the opposite side was
roll-laminated at 30°C with a carrier tape KT-50 (manufactured
by KAWAMURA SANGYO co., Ltd.} (releasable pressure-sensitive
adhesive layer 20 um, polyethylene terephthalate £ilm 50 um),
in which a pressure-sensitive adhesive was formed on a
polyethylene terephthalate £ilm, was used and the evaluations
described in the paragraphs (1) to (7) were performed.
[0074]

{(Bxample 13)

Ametal support flexible board and a metal support flexible
circuit board were prepared in the same manner ag in Example
6 except that, in preparing a metal support flexible board with
sprocket holes, a cross-section of the sprocket hole was
electrodeposition-coated with an electrodeposition coating
material ELECOAT AMG (manufactured by SIMIZU co., Ltd.), whose
resin content is an epoxy resin, in a film thickness of 10 pm,
and the electrodeposition coating material was dried at 100°C
for 15 minutes to form (4} a hole cross-section-covering layer,
and the evaluations described in the paragraphs (1) to {(7) were
performed.

[0075]
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(Example 14)

Ametal support flexible board and a metal support flexible
circuit board were prepared in the same manner as in Example
13 except that, in preparing a metal support flexible bocard with
sprocket holes, the hole cross-section-covering layer was
changed to an electrodeposition coating material ELECOAT PI
{(manufactured by SIMIZU co., Ltd.) whose resin content is a
polyimide resin, and the evaluations described in the paragrapis
(1) to (7) were performed.

[0076]

{Example 15)

Ametal support flexible board and ametal support flexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A) to (D), 100 parts by weight
of (A) a dimer acid polyether amide resin (“TOMIDE” (registered
trademark) PA-200, manufactured by FUJIXASEIKOGYO co., Ltd.,
amine number 3, melt viscosity 40.0 Pa-g), 50 parts by weight
of (B) a resol phenol resin (CKM 1634 manufactured by SHOWA
HIGHPOLYMER CO., LTD.), 80 parts by weight of {C) an epoxy resin
(“Epikote” (registered trademark) YL980, manufactured by Japan
Epoxy Resins Co., Ltd.), and 2 parts by weight of (D) a hardening
accelerator (2-ethyl-4-methylimidazole (2E4MZ), manufactured
by TOKYO CHEMICAL INDUSTRY CO., LTD.) were used in preparing
an adhesive layer sheet, and except that a mixed sclvent formed

by previously dispersing 300 parts by weight of (E) an alumina
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filler (“Admafine” (registered trademark) AO-502, average
particle diameter 0.7 pm, manufactured by Admatechs Co., Ltd.)
in the mixed solvent of ethancl and toluene (mixing ratio in
weight between ethancl and toluene: 1 : 4) with a sand mill so
as to add (E) the alumina filler was used and a SUS-316 foil
(thickness 70 um (manufactured by TOYOSEIHAKU co., ltd.),
coefficient of linear expansion 18.5 ppm) was used as the support
(2), and the evaluations described in the paragraphs (1) to {7}
were performed.

[0077]

(Example 16)

Ametal support flexible board and ametal support flexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A} to (D), 100 parts by weight
of (A} a dimer acid polyether amide resin (“TOMIDE” (registered
trademark) PA-200, manufactured by FUJIKASEIKOGYC co., Ltd.,
amine number 3, melt vigcosity 40.0 Pa's), 50 parts by weight
of (B} a resol phenol resin (CKM 1634 manufactured by SHOWA
HIGHPOLYMER CO., LTD.}, 80 parts by weight of (C) an epoxy resin
(“Epikote” (registered trademark) YL980, manufactured by Japan
Epoxy Reging Co., Ltd.), and 2 parts by weight of (D) a hardening
accelerator {(2-ethyl-4-methylimidazole (2E4MZ), manufactured
by TOKYO CHEMICAL INDUSTRY CO., LTD.) were used in preparing
an adhesgive layer sheet, and except that a mixed sclvent formed

by previously dispersing 300 parts by weight of (E) an alumina
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filler {(“Admafine” (registered trademark; AC-502, average
particle diameter 0.7 um, manufactured by Admatechs Co., Ltd.)
in the mixed solvent of ethanol and toluene {(mixing ratio in
weight between ethanol and toluene: 1 : 4) with a sand mill so
as to add (E) the alumina filler was used and an aluminum foil
(thickness 50 um (manufactured by SUMIKEI ALUMINIUM FOIL co.,
Ltd.), coefficient of linear expansion 22.0 ppm) was used as
the support {2), and the evaluations described in the paragraphs
(1) to (7) were performed.

[0078]

(Example 17)

Ametal support flexible board and ametal support fiexible
circuit beard were prepared in the same manner as in Example
1 except that, as components (A) to (D), 100 parts by weight
of (A) a dimer acid polyether amide resin (“TOMIDE” (registered
trademark) PA-200, manufactured by FUJIKASEIKOGYO co., Ltd.,
amine number 3, melt viscosity 40.0 Pas), 50 parts by weight
of (B) a resol phenol resin (CKM 1634 manufactured by SHOWA
HIGHPCLYMER CO., LTD.), 80 parte by weight of (C) an epoxy resin
(“Epikote” (registered trademark) YL980, manufactured by Japan
Epoxy Resins Co., Ltd.), and 2 parts by weight of (D} a hardening
accelerator (2-ethyl-4-methylimidazole (2K4MZ}, manufactured
by TOKYO CHEMICAL INDUSTRY CO., LTD.} were used in preparing
an adhesive layer sheet, and except that a mixed sclvent formed

by previously dispersing 300 parts by weight of (E) an aluminum
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nitride filler (H, averageparticlediameter 1.7 um, manufactured
by TOKUYAMA CORPORATION) in the mixed sclvent of ethanol and
toluene (mixing ratio in weight between ethanol and toluene:
1 : 4) with a sand mill sc as to add (E) the aluminum nitride
filler was used, and the evaluations described in the paragraphs
(1) to {(7) were performed. |
[007¢]

(Example 18)

Ametalsupportflexibleboardéndjametalsupportflexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A) to (D), 100 parts by weight
of (A) amixture {amine number 7.1, meltf viscosity 80 Pa-s) (dimexr
acid polyether amide resin 1) composed of a dimer acid polyether
amide resin (“TOMIDE” (registered trademark) PA-200,
manufactured by FUJIKASEIKOGYO co., Ltd., amine number 1, melt
viscosity 40.0 Pa-s), a dimer acid polyamide resin (“TOMIDE”
(registered trademark) PA-10C, manufactured by FUIJIKASEIKOGYO
co., Ltd., amine number 0, melt viscogity 180.0 Pa-s) and a dimer
.acid polyamide resin (“TOMIDE” (registered trademark) 535,
manufactured by FUJIKASEIKOGYO co., Ltd., amine number 50, melt
viscosity 1.0 Pa:s) in proportions of 2 : 1 : 0.5 by weight,
50 parts by weight of (B) a resol phenol resin (CKM 1634
manufactured by SHOWA HIGHPOLYMER CO., LTD.), 80 parts by weight
of {C) an epoxy resin (“Epikote” (registered trademark) YL980,

manufactured by Japan Epoxy Resins Co., Ltd.), and 2 parts by
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weight of (D) a hardening accelerator
(2-ethyl-4-methylimidazole (2E4MZ), manufactured by TOKYO
CHEMICAL INDUSTRY CO., LTD.) were used in preparing an adhesive
layer sheet, and the evaluations described in the paragraphs
(1) to (7) were performed.

(Example 19)

Ametal support flexible board and a metal support flexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A) to (D), 100 parts by weight
of (A) a dimer acid polyamide resin (“Macromelt” (registered
trademark) 6900, manufactured by Henkel Japan co., 1ltd., amine
number 0, melt viscosity 10 Pas), 50 parts by weight of (B)
a resol phenol resin (CKM 1634 manufactured by SHOWA HIGHPCLYMER
CO., LTD.), 80 parts by weight of {(C) an epoxy resin (“Epikote”
(registered trademark) YL980, manufactured by Japan Epoxy Resins
Co., Ltd.), and 2 parts by weight of (D) a harden}nvg accelerator
(2-ethyl-4-methylimidazole (2E4MZ), manufactured by TOKYO
CHEMICAL INDUSTRY CO., LTD.) were used in preparing an adhesive
layer sheet, and the evaluations described in the paragraphs
(1) to {7} were performed.

[0o8e]

{Example 20)

Ametal support flexible board and a metal support flexible
circuit board were prepared in the same manner as in Example

1 except that, as components (A) to (D), 100 parts by weight
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of (A) a dimer acid pelyamide resin (“TOMIDE” (registered
trademark) 1350, manufactured by FUJIKASEIKOGYO co., Ltd., amine
number 10, melt viscosity 3.0 Pa-s), 50 parts by weight of (B)
a resol phencl resin (CKM 1634 manufactured by SHOWA HIGHPOLYMER
CO., LTD.), 80 parts by weight of (C) an epoxy resin (“Epikote”
{(registered trademark) YL980, manufacturedby Japan Epoxy Resins
Co., Ltd.), and 2 parts by weight of (D) a hardening accelerator
(2-ethyl-4-methylimidazole (2E4MZ), manufactured by TOKY®
CHEMICAL INDUSTRY CO., LTD.) were used in preparing an adhesive
layer sheet, and the evaluations described in the paragrapihs
(1) to (7) were performed.

foosl]

(Example 21)

Ametal support flexible board and ametal support flexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A) to (D), 100 parts by weight
of (A) a dimer acid polyamide resin (“TOMIDE” (registered
trademark) PA-100, manufactured by FUJIKASEIKCGYC co., Ltd.,
amine number 0, melt viscosity 180.0 Parg), 50 parts by weight
of (B) a phencl resin {(CKM 1634 manufactured by SHOWA HIGHPOLYMER
Co., LTD.), 80 parts by weight of (C) an epoxy resin (“Epikote”
(registered trademark) YL980, manufacturedby Japan Epoxy Resins
Co., Ltd.), and 2 parteg by weight of (D) a hardening accelerator
(2-ethyl-4-methylimidazole (2E4MZ), manufactured by TOKYO

CHEMICAL INDUSTRY CO., LTD.} were used in preparing an adhesive
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layer sheet, and the evaluations described in the paragraphs
{1} to (7) were performed.
[0C82]

(Comparative Example 1)

A metal support flexible board and a metal support flexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A}, (C) and (D), 100 parts by weight
of (A) a dimer acid pelyamide resin (“Macromelt” (registered
trademark) 6900, manufaétur@dkﬂrHenkel.Japan.co., ltd., amine
number 0, melt viscosity 10 Pas), 80 parts by weight of (C)
an epoxy resin (“Epikote” (registered trademark) YL980,
manufactured by Japan Epoxy Resins Co., Ltd.), and 2 parts by
weight of (D} a hardening accelerator
(2-ethyl-4-methylimidazole (2E4MZ), manufactured by TOKYO
CHEMICAL INDUSTRY CO., LTD.) were used and component (B} was
not used inpreparinganadhesive layer sheet, and theevaluations
described in the paragraphs (1) to (7) were performed.
(0083]

(Comparative Example 2)

Ametal support flexible board and ametal support flexible
circuit board were prepared in the same manner as in Example
1 except that, as components (A) to (D), 100 parts by weight
of {(A) anacrylonitrilepolybutadieneresin ("Nipol” (registered
trademark) 1043, manufactured by ZEON Corporation), 50 parts

by weight of (B) a resol phenol resin (CKM 1634 manufactured
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by SHOWA HIGHPOLYMER CO., LTD.), 80 parts by weight Of_ (C) an
epoxy resin {“Epikote” (registered trademark) YLS980,
manufactured by Japan Epoxy Resins Co., Ltd.), and 2 parts by
weight of (D) a hardening accelerator -
(2~ethyl-4-methylimidazole (2E4MZ), manufactured by TOKYO
CHEMICAL INDUSTRY CO., LTD.) were used in preparing an acdhesive
layer sheet, and the evaluations described in the paragraphs
(1) to {7) were performed.

[0084]

(Comparative Example 3)

Ametal support flexible board and a metal support flexible
circuit board were prepared in the same manner as in Comparative
Example 2 except that an aluminum foil (thickness 50 pm
(manufactured by SUMIKEI ALUMINIUM FOIL co., Ltd.), coefficient
of linear expansion 22.0 ppm) was used as the support (2), and
the evaluations described in the paragraphs (1) to (7) were
performed.

[0085]

(Comparative Example 4)

Ametal support flexible board and ametal support flexible
circuit board were prepared in the same manner as in Comparative
Example 2 except that an aluminum foil (thickness 50 um
(manufactured by SUMIKEI ALUMINIUM FOIL co., Ltd.}, coefficient
of linear expansion 22.0 ppm) of (2) a support, both surfaces

of which were covered with a polyamide-imide resin of 3.0 um

50



Ipatinoao pactno00 pattnoso Length ol chip [Jim] O1RI SI931003 corE0.=0Q-,-.. 0"--113

in thicknesg having a Tg of 300°C, a weight average molecular
weight of 11000, and a mixing ratio of an epoxy resin of 10%
as (3) a support-covering layer, was used and the evaluations
described in the paragraphs (1) to (7) were performed.
[o086]

The adhesive layers (1), the supports {(2), the
supportwcbvering layers (3}, and the hole
cross-section-covering 1aYerS (4} used in.examples and
coﬁparative examples are shown in Tables 1 and 2. Further, a
laminating temperature of a copper foil for forming a circuit

and the results of measurement are shown in Tables 3 and 4.
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Com parative Exam nle 2 Corn parative Examnle3 - Capzahtiv4de INDUSTRIAL APPLICABILITY
[0091] In accordance with the present invention, since a metal support flexible board has excellent
wire bonding properties and low curling properties while maintaining excellent insulating properties and
punching properties, it becomes possible to facilitate packaging scheme and heat dissipation scheme.
Electronic parts using the metal support flexible board of the present invention have chemical
resistance necessary for circuit processing and insulating properties which enable high-voltage driving
in a circuit of a metal support board, can be easily subjected to a reel-to-reel process and a punching
process addlFEaSyIbfoARRLIAAG IHalll and therefore the electronic parts enable a more simple heat
dissipation scheme at lower cost than conventional electronic parts. CLAIMS 1. A metal support
flexible boafdPErmprising (1) an adhesive layer and (2) a support, wherein the support (2) is composed
of a metal foil, and the adhesive layer ,(raécontains (A) a polyamide resin containing a dimer acid
residue and (B) a PhendFRISHEC THE t&ll”?u@B?Fﬁ@gblé%mﬁ%ﬁorﬁﬁél%c%imef%erein (3) a

support-covering layer_is formed on the adhesive layer (1) side of the support (2) and/or the opposite
side thereGMBPThE nieaFdibgor? ﬁ@)ﬁglehﬁ‘gat%xgceg‘oe%&'(lﬂé t§ ttaim 2 \;#T)gl%i 23&) Sipportcovering

layer (3) has releasability from the suppart (2). . .4. The metal support flexible board according to
claim 2 or %?\‘?Vh%?é’fn ct:ﬁle¥ %&%e%?%?%ﬁ%Jét%ps))pc‘ffr]?-%\?errflnagl%%/g% 1%3 Zeﬁ{rﬁ %ﬁrﬁcﬁ% and 100 um or
less. %Jgﬁ%sy&g}%)gg%ﬂ%@&b%@ greecing o gy gpe ol lpimed ip.doplgrein the

support-covering ains a polyamide-imide résih. 6. The metal support flexible board

according {p.any ghg %C'EE%% era‘?%év eie:R) agine number of the pelyamide fesin ¢4) containing

a dimer acid residue is 0.5 to 10. . The metal support flexible board according to any one of
claims 1 to;6uherein ihe supRart (2)is-ena.salagiet famamang.a seprer deil 1w staipless steel foil,
an aluminum foil and a nickel foil. 8. Ametal support carrier tape for tape automated bonding using

the metal suppor fiaxikie boardaecotdinchioany oae 0f £laims:1 dadnce ndcdametal support flexible
circuit board for mounting an LED using the metal support flexible board according to any one of
claims 1 tocZ.rcuit0pAcopperifod-lamihatedmictalisup portdisxitilé e cuit board:forfdreing a circuit
using the metal support flexible board according to any one of claims 1 to 7, wherein a circuit formed
by a metalHaggr-focforedeg @circiithas @flgigdead iuauretal support board, can

be easily subjected to a reel-to-reel process and a punching
process and is easy to form a flying lead, and therefore the
electronic parts enable a more simple heat dissipation scheme

at lower cost than conventional electronic parts.

56



CLAIMS

1. A metal support flexible board comprising (1) an
adhesive layer and (2) a support, wherein the support (2) is
composed of a metal foil, and the adhesive layer (1) contains
(A) a polyamide resin containing a dimer acid residue and (B}

a phenol resin.

2. The metal support flexible board according to claim
1, wherein (3) a support-covering layer is formed on the adhesive

layer {1) side of the gsupport {2) and/or theopposite side thereof.

3. The metal support flexible board according to claim
2, wherein the support-covering layer (3) has releasability from

the support (2).

4. The metal support flexible board according to claim
2 or 3, wherein the thickness of the support-covering layer (3)

is 2 um or more and 100 um or less.

5. The metal support flexible board according to any one
of ¢laimg 2 to 4, wherein the support-covering layer (3) contains

a polyvamide-imide resin.

6. The metal support flexible board according to any cne
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of claims 1 to 5, wherein an amine number of the polyamide resin

(A) containing a dimer acid residue is 0.5 to 10,

7. The metal support flexible board according to any one
of claims 1 teo 6, wherein the support (2) is one selected from
among a copper foil, a stainless steel foil, an aluminum foil

and a nickel foil.

8. Ametal support carrier tape for tape automated bonding
using the metal support flexible board according to any one of

claims 1 to 7.

9. A metal support flexible circuit board for mounting
an LED using the metal support flexible board according to any

one of claims 1 to 7.

10. A copper foil-laminated metal support flexible
circuit board for forming a circuit using the metal support
flexible board according to any one of claims 1 to 7, wherein
a circuit formed by a metal layer for forming a circuit has a

flying lead structure.
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