9 DEC 2005 1 LAM NATE AND USE THEREOF TECHNI CAL FI ELD The present invention
relates to a lamnate suitable for 5 etching, by wet process, of a 2005
plurality of resin layers constituting an insulating layer in a |am r?a@%t
having a | ayer construction of first inorganic material |ayer (mainly netal
| ayer) /insulating | ayer/second inorganic material layer (rmainly netal

| ayer) or a |ayer construction of inorganic material |ayer 10 (nmainly netal

| ayer) /insulating |ayer, an insulat, ' a el ectronic circuit
conponent, particularly a suspe%%%ﬁ¢%§ Q.HE rives, produced by
etching of the lam nate by the wet process. 15 BACKGROUND ART In recent
years, rapid devel opnent of sem con%gd C (Hogy has led to rapid
progress of a reduction in size of =S cunddct vt packages, the adoption of
mul tipin, the adoptiThe ppéséntndanventhonmelatemtooa dmirlatet sanhtabTefeanent s
and the Ii$<e. 0.That i.s, the sem conductﬁr fi%:"r‘?r as_entered the so-called
"age of h ghe Sﬁl&i“?y [:E'yck‘é{% né).r'ocﬁgaar(ﬂ gaerf & T i B&8Hs, 9% H®s has
also | ed to aconstgeuting & ngisalacdagwlayer i adeniaatei Havingiadayed, in
addition, the adogtiog.of a n%uti | ayer st.ruct;#re.a{nd a thi{:kneslggre uction
(Iwata and HaFRRSRERCHERNSHE LUt ANRFgapEreRarshidl Migues of fain “le%@)cl 53
(1996) ). Patt daayetoyimsénDat iref hager (ssrbridnihdegdriamatenial layelr (mdinlyg and
circuits incl ud%: aJamet od vvhich conprises,.the ?tegs of . et chi ngré‘i" nmet al

| ayer, provi dB§C8k Y&T)sPF & &9KS icﬁgl%'f}l‘é%‘?“ oREPF IO MESFL AL AoV Ey er /
i nsul ati ngo | aymainky ahet aly dayewi) ¥ inSill i rar ldiyers cdnitineul atiak A5lm, fapdri c
chloride solution, to form .wripgs, a I n_orgde o praovide | ayer-to-|ayer
cont nutty.  Aonereir e ss thRAL ety "pAs ERE AR A S UBReBE B 2y
etching, suchaas qisdsderieeshipmpducetaseretehdhgngf tdve Laabinedohibygthé eret
exanple, with !'%g‘g%éi ne to renove the insulating layer to form 35 a desired
shape (Japane?e at ent - Lai d Qpen No. 164084/1994), and connecting the
wirings to each other, for exanple, through plating or electrically

conducti vg; paste; and a method (Pr OWM

In recent years, rapid development of semiconductor

technology has led to rapid progress of a reduction in size of
semiconductor packages, the adoption of multipin, the adoption
of finepitch, minimization of electronic components and the like.
20 That is, the semiconductor field has entered the so-called “age
of high density packaging.” Regarding printed wiring boards,
this has also led to a change from single side wiring to double
side wiring and, in addition, the adoption of a multilayer
structure and a thickness reduction (Iwata and Harazono, “Denshi
25 Zairyo (Electronic Material),” 35 (10), 53 (1996)).

Pattern formation methods used in the formation of such
wiring and circuits include: a method which comprises the steps
of etching a metal layer, provided on a substrate having a layer
construction of metal layer/insulating layer/metal layer, with

30 an acidic solution, such as a ferric chloride sclution, to form
wirings, and, in order to provide layer-to-layer continuity, then
subjecting the insulating layer in a dry state to dry etching,
such as plasma etching or laser etching, or wet etching, for
example, with hydrazine to remove the insulating layer to form

35 a desired shape (Japanese Patent-Laid Open No. 164084/1994), and
connecting thewirings to each other, for example, through plating
or electrically conductive paste; and a method (Proceedings of



9 DCC 2005 2 the 7th synposium of Japan Institute of Electronics
Packagi ng, 1999) which conprises the steps of providing an insulati ngg h?é’?ﬂ’l]
in a desired formusing a photosensitive polyimde (Japanese Patent 5
Lai d- Open No. 168441/1992) or the like and2then plating 5 gaps to form
wiring. A tendency toward downsi zing of electric products in recent vyears
has led to a reduction in thickness of each layer constituting netal
| ayer/ pol ymeri rﬁHI =1 Q]t;l%, t gy e Bsl gases
used in a thic rf’less 0 lrr‘%?eflg %38 BEn eln W P?‘%gsh%“ en 1’or med
of such thin I128), wlalclmpppgesas mmmgeémcwntdak@aplmlammriharygrdue
to a differe | ls h

NGF d Biesaekl! %bﬁg tu91n§ he eéi?é en%’l%ﬂ}@ gs%ﬁﬁi&g% nga{Fatn se

| ayer and the polyneric insu the th es of the
i nsul ating | a}’@temdLalﬁ-@nr@ @{mdméawllbﬂﬁ@r) aeretheclhike End wWhepqejatdngf
this substy at% psargob??_ﬁ%l d according to the follow ng equation
(Myaaki and i , N ‘CAL REPORT, 35 (3), 1 (1997)). 31E1E2 AaAT
a= 2h(E12 +14E1E ' mdwmwr@@ommmmmﬁslectrh@pmﬁacts ER:reeedbl us
of the insul at iffe cqoef f et si on
bet ween the le r?guléttl&ﬁaﬁﬁgélég? gﬁTﬁlflerrpers%ture %H?bere ? and
25 h: layer tnp@lsmeggting\m%alglagﬁg pplmmpdmngul@txm sayguat and, thtelse

fol lowi ng w0 185RadSaah Card AP RGCHELE Gldd 6 O chAMMAERY dPSdBmBRAe Of
wiring: 1. ereirn us of the Tnsulafing Tayer " 1S reduced;
and 30 2.101 nmhhndlmqnml rivhédre tdl:fnhgrbalsdoeem coeméd co £ reuabf thﬁ.helanﬁlr,
e e Va2 pabl al%%u@htggeaeyﬂ 8afet N 1EREA! Jﬁn%ﬂg e {

reduced. Regar he wirin r mat 1“‘on et te use
dlfference in coeff1c1ent of thermal expansion between the metal

layer and the polymeric insulating layer.
When the thermal properties of the insulating layer and
15 the conductor layer are known, the warpage o of this substrate
can be calculated according to the following equation (Miyaaki
and Miki, NITTO TECHNICAL REPORT, 35 (3), 1 (1997)).

31E,E,

- - ————AaAT
2h(E? +14E,E,* +E,")

wherein
20 El: modulus of the metal,
E2: modulus of the insulating layer,
Aa: difference in coefficient of thermal expansion between
the metal and the insulating layer,
AT: temperature difference, and
25 h: layer thickness 1: wiring length.
According to this equation, the following two methods are
considered effective for reducing the warpage of wiring:
1. a method wherein the modulus of the insulating layer
is reduced; and
30 2. a method wherein the difference in coefficient of
thermal expansion between the insulating layer and the metal
wiring layer is reduced.
Regarding the wiring formationmethod, in the laminate used
in the method for the formation of wiring through etching of a



in the nethod for the formation of wiring through etching of a 9 DEC 2005 3

netal layer in the |lam nate having | ayer construction of first netal |ayer/
i nsulating | ayer/second netal layer, in order to reduce the warpage gL QP@

| am nate, the coefficient of thermal expansion of the netal |ayer sh p g
made identical to the 5 coefficient of thesmal expansion of the insulating

| ayer. To this end, the use of a | ow expansion polyimde as the insulating

| ayer in the | am nate has been proposed (USP 4,543,295 and Japanese Patent

Lai d- Open Nos me¥§42§é}@§0uﬁ’me2§§t§ﬂa@ HaviRyNEgy el QURERrucki8n! OFv@XxBaNnsi on
pol yim de is not gener al ]%/qtherrm pl astic,” the adhesion to the netal

layers is pooimetﬁﬁkllﬁﬁer(l%ﬁli Tna Weﬁféwﬁféda’ﬁ‘ﬁ*é%l Ve e it P1degh tenough

to withstand pugeki €Ré v&b&‘g)a gkt ok SthdaWhihik, the Qfd@flﬂeﬂ’éeéf%rmfaﬂ' S
probl em a thernoplastic | yi mde resin or eEg g resin  having _good
e

adhesion to tI‘?éfpﬁféﬁétpnlfﬂeﬂike|I%eﬁﬁsled-aé!§raﬁhaﬁ emade | gentisaladenthre

netal layey apdelrecidgt!t 'ﬁ?&r’n@i%xﬁﬁﬁéfon'@ﬁ’ & he Qﬂcnsh*l%thﬁ}ﬁ* eXpaprsi 8
pol yi m de (Japanese Patent Laid- Open . 58428/ 1995). In this case, .the

t hi ckness of thas| endekparissopicalew ?ﬁﬁﬁm%%‘?fhg’oﬂxy@idﬁ§%b€ infwatipgan
the thickness lgg‘ei'h%na@ﬁ‘%s'l‘ﬁlng@el il Hééna\ﬁ}'dﬁofs%a %@Wr@%@% 9“95"\@59&96

in the whole | afm nate hi nner the adhesive’l a he better the effect

of preventi ngaRaPPEY LBt JAIFePPEBNHPF - t 143G Ooﬁnfih853671é]5$?fé) | ayer,

however, is detrinestgtel O Hd¥evadhest . 16uLeRBEAns8En IRAS i {denbet al
thlckness of the up fer and | ower adhesive 25 | ayers provi ded respectively on

t he upperl&j dgenggaihe thewmeplagkeic othepdhesiontathametg@l k3xars 45 REPLnor e

than the hal fngkih§eit WRirekpgse &f pkbelaer&uerﬁwleaétfanéay%ght 8o Bage is
| ess likely tQ occur, For this reason, for commercially avail

bl e
| aminates, tWathstand prackieal use het dghkepye Yhafer dnjarder %W%&?@? not
30 nore than thgshpfébpém,tmﬁﬂu astet pbeyLRide i FedimidNEdayeiresin

i R NSRS M VT R = SN R

ot her in 1t chlagerrbéewedm tgmarealal Llhgeedgad sbapeinsulwiirsg riaiygit (@ode in

this layer) of the low-expansion polyimide (Japanese Patent Laid-
Open No. 58428/1995).

In this case, the thickness of the low expansion core

insulating layer is made larger than the thickness of the adhesive

20 layer to avoid the appearance of warpage in the whole laminate.
The thinner the adhesive layer, the better the effect of
preventing warpage. Excessively small thickness of the adhesive
layer, however, is detrimental to the adhesion. Further, at
least when the total thickness of the upper and lower adhesive

25 layers provided respectively on the upper side and the lower side
of the core insulating layer is not more than the half of the
thickness of the core insulating layer, the warpage is less likely
to occur. For this reason, for commercially available laminates,
the total thickness of the adhesive layers is in many cases not

30 more than the half of the thickness of the core insulating layer
(Japanese Patent Laid-Open No. 245587/1989}.

In etching these materials by the wet process, however,
when the two materials are different from each other in etching
rate, in general, the edge shape is not straight and, in this

35 case, the material having a lower etching rate is left. When the
etching rate of the adhesive layer is lower than the etching rate

of the core insulating layer, the edges of the upper and lower



35 case, the material having a |lower etching rate is left. Wen the etching
rate of the adhesive layer is |lower than the etching rate of the corepg( 2005
i nsulating | ayer, the edges of the upper and |l ower 9 DEC 2005 4 adhesive

| ayers, which have sandw ched the core ingulating |ayer therebetween, are
projected. On the other hand, when the etching rate relationship is opposed
to the above case, the adhesive |layers are etched earlier than the core

i nsul ating | {:ﬂﬂa Lt B ﬁg&j | ' The
above probl e?nél&ﬁrr% es iLf‘R‘Y%{e]? m&?ﬁflﬁ%ﬁ’le‘t g%%d‘%{ér or %ﬁ%goggr%ﬁ%g%ﬁﬁg%er
i nsul ating | tyerehstween caxe prgiedird ef 6n &het dehemband: iwhgn| tyeeteking

general |y pat{erned oy 'to*h%h‘igyiBFBﬁﬁéfedﬁ%&‘gcﬁé Oloas@Sethe ALghle Ry esent
time, rapid expansion 3? productioh o 10 persona .corrput'_ers has al so | ead
to increased brywelrtaren edthidr darbier thany &sei aepe prenleding Lagepeaybnal
conputers. A e | QY Ve ed "a%bif%e | .

whi ch supgort%?@gﬁ.g%gdsﬁbﬁ?reegg?ﬁr%& %Sg%gif(ilsmw:o:ge%%b %1 ?fte_ iﬁﬂlﬂ?%mnai n
products fromker itvwergidifddgpet W perfors pumeamiad ob thesdnsulatingt eel
15 plate spri n al :a WG sSp | oy I SI c er

W ring which %%se%gbeﬂ g’%%ng;ct%gﬁﬁgi'regﬁe;?%t%8§§’s?§%nﬁi§lss§ﬁ%§?@gl lp%\q’éatreq%gri ng,
fromthe vi evgnenaldy popcagneithy tihe dryepreoedsstusing plaswar er ebaser.
suspension is mainly f éﬁ?‘ liam na N t sive
i nsul ating | ayer/ coﬁr!te %s a%enrgc a;/ag'r }[‘;aggtéls i?\%gaﬁﬁﬁs'ﬁﬁtla??ngk?g@%ﬁc{srg%d
nmetal | ayér. persotadprempetersbapaistalead dvpineeeased produgbien ofdiatd of a

copper al l oy qf ¢ drifes $hCOFpABIGEA LAXEE Rirbndli ddhRtersl 68 cbftpbnertld an
i nsul ating | ayer conposed of a core insulating layer and an 25 adhesive
i nsul ati ng | ayferthe Aakdddapkpdrived Fad 1ef ahésSespansiais| ¥hilfl FapRITTS n the

Wi rel ess suspeAsh@ForeiindndHEIEMS is Bé KL sACAHEH RE @3 ra i SKodRItY
rotated at a high speed is carried out, fine vibration is applied to_the

menber . Ther fi5bOne h@hexgiBGARPeL YRR 1§ caniecked kR aistaidlessisialant .
For thisi180 rsagen sEsahwfwd RheS MBI Ed WeGiiketabs oswssdp@sri%ui &6flpeis g el ess
t

suspensi ons el gt NS AT RIS 150 pSONRENEct bl ST Y hoLESTuress
steel plate spring, from the viewpoint of coping with the size
reduction.

The wireless suspension is mainly formed of a laminate of

20 first metal layer/adhesive insulating layer/core insulating
layer/adhesive insulating layer/second metal layer. An example
of the laminate comprises a first metal layer of a copper alloy
foil, a second metal layer of a stainless steel foil, and an
insulating layer composed of a core insulating layer and an

25 adhesive insulating layer stacked on both sides of the core
insulating layer. Inthewireless suspensionusing the laminate,
since scanning on a disk being rotated at a high speed is carried
out, fine vibration is applied to the member. Therefore, the
adhesive strength of the wiring is very important. For this

30 reason, satisfying severe specifications is required of wireless
suspensions using the laminate.

For components called the wireless suspension, there are
two production methods, that is, an additive method wherein
wirings are mainly formed through plating, and a subtractive

35 method wherein a copper foil is etched to form wirings. In the
case of the subtractive method, for the above reason, plasma
etching is used for patterning a polyimide as the insulating



two production nethods, that is, an additive nmethod wherein wrings are

mai nly formed through plating, and a subtractive 35 nethod wherein a copper
foil is etched to formwrings. In the case of the subtractive nethoq,n$ﬂm%
t he above reason, plasma etching is used for patterning a polyimde as the
i nsulating 9 DEC 2005 5 | ayer. The | am nate as the material before etching
for wreless suspensions has hitherto been etched only by the dry process.
In the dry process, in general, etching is carried out for sheet 5 by sheet
(sheet net hod)aydperefore, disadvantageously, the productivity is |ow, and,
In addition, sine the apparatus i ensive, the production cost |s very

S eX
high. On the other RBRdAMINALERRS hde BQB%%%% befogst PhobHRI F¥dHaretsst e
continuously seésdefionbheael RiEheRdy BHeRILRUEEN, o e 1BF athéctdryi bYotssdl gh,

10 and, in addition, the apparatus cost_is |ow. Regarding |am nates for

wirel ess suspeRGEndrY SFQCeEd 1 B! 9RPPERY 109 3 &aes PhhLohalester |

the wet psocesy SREE (9heddViRetIRRD) PUlTher@fBi-a¢t idGahdvaftbgeohdey f GlHeoOW Ng
reason. As conpared wi.th etching b% the dry_ process, in the case 15 of
etching by thRIYMCHVIEIsdS fBVerfils 1B I IIORed S4n€ thenaRparabigds

greatly diffesgpéndive) €86 proidueeibn cﬁ:tsﬂ:hii_gg\réx?,f BighOr onc¥RERtheraBand,
descri bed above, the adhesive used as a part of the insulating.layer.in the

| ani nate for W rigledets RPERSFon2i SOREHMPS RFAREoCaR b6l FPRTHBUCEEY from
the vi ewpoi ntetdhddie TREéPSEIre, 2Avahtagesiisg, aHd Prddeicelivatyi nguhadh,on
RIS AR TN TR S TR N G
a flexible stfaict Uvtred<h saspenpiiis t heeqoptest | ¢ot ¥, satiiisfy t heewdsad et on
O ot Pl Y 0 R o8I Sl a0 L AGIEIEN B O e,
poor in suit atw |ptactiealetsdi figr he folwewingr oeassn. and, thus, the etching
S b e | e el IR 805 8L SR BB TSRl o2, |
film 3016hi ckihesshprey kynthe meepreress) bytettaismgo be etched are in many
cases greatly different from each other in etching rate. For
example, as described above, the adhesive used as a part of the
insulating layer in the laminate for wireless suspension is mainly
formed of a polyimide resin from the viewpoint of the necessity
20 of ensuring a high level of insulation reliability. As described
above, imparting thermoplasticity is a general method for
imparting adhesion to the polyimide resin. The introduction of
a flexible structure, which can impart thermoplasticity, into
the skeleton of the polyimide resin, however, leads to a tendency
25 such that the chemical resistance is increased. Therefore, this
resin is likely to be poor in suitability for etching by the wet
process, and, thus, the etching rate is much lower than the etching
rate of the core insulating layer. As used herein, the term
“etching rate” refers to the degree of a reduction in film
30 thickness per unit time caused by etching.

In an insulating layer formed by providing a low expansion
polyimide as a core insulating layer, providing an adhesive
polymide as an adhesive insulating layer, and combining and
stacking these layers on top of each other or one another to form

35 an insulating layer formed of a plurality of layers (for example,
adhesive insulating layer/core insulating layer/adhesive
insulating layer or adhesive insulating layer/core insulating



In an insulating |ayer forned by providing a | ow expansion polyimde as a
core insulating |ayer, providing an adhesive polym de as an adhesive

i nsulating | ayer, and conbining and stacking these |ayers on top of ﬁ%*-_*ﬁz 5
ot her or one another to form 35 an insulating |ayer forned of a plurality (U)q :
| ayers (for exanple, adhesive insulatingdayer/core insulating

| ayer/ adhesive insulating |ayer or adhesive insulating |ayer/core
insulating 9 DEC 2005 6 |ayer) , when this insulating |ayer is etched by the

wet process, 1dyer gf Gahéh!ttﬁis/iﬁfsulﬁfeiﬁgﬂlﬁ?b\ieié Rehali kg theyweét probekely to
be poor because the chem . cal resjstance of the adhesive insul ating Iager S
likely to be HrgHETGHARIE itHeOLolRe | diRASIVNEGIPR}aELRE Faxesi1s, ldkehrqt

Therefore, thgegbehiti¢aRketthe sl iediNees Bltdite d RY¥RE adBEE iDOlNRLIGESHy
evenly, and, thus, even etching shape cannot be di sagvantageously (r)row ded.

Thus, " opt i ni ZH#%F% HS tkRLRgE? R Naphy nBhide FheSorst tngulaking laygrt he

etching rate @sihe cadihedl.veridizfoabi, Nghé aeihing o¥Othdesnddlidunatinyer in
the lam nate for electronic circuiit conponents, such as w rel ess
Fr‘rTgYO\ﬁ’Ffb'

suspensi ons, LT HOFhaLaREOCPRE, eVE tHESy RSN FEEN 1PesBdpR si ve

| ayer are conddmsbc iy \iishaveatagedhely aybvadeqdi fficult to sinul taneously
realize. However, both the ahoye requi regents shoul d be sinultan ousl% 15
satisfied. Fig. 1 i%5hYscORLePLgand iz tebipgorate elethemRindretdat®e i ng

shape of a | aydayat endhehei dtéhimiradkeof othet ddhieeli 0esinsubeived Qayehainng a
| ayer constru%on of  first netal . adhesi ve J nsul ati ngal.ayer./core

| ayer/
insulatingd 14 /Haﬁé]sqwgzd'qyﬁ%llé’t% IAPnAL e SR FEESEIPEYEr CLARTEh has
hitherto beerncomgareartsgnsyclbust hirelasspsaspens idres, hadp £ chedsdne thee wet

process fromthe first.metal layer side. in Fig. .1, nuneral | designates a
Cor o1 nsul at | TRPHRAIS FBPrasas S Pot S maibocy, BEYPR) S Cotg o tionr o
nmetal |ayer 2o sepclvotberoandnarsi ddfdfichie tor esimudttbatongl@Sreayezel
on the ot ner e o RN bR SR eqi-RRERRY SRodia pd il aheBidly
insul ati A§ | asarisfiells shown in Fig. 1, in the wet process, since, the
etching rate of thengfi.hEis %€ conceptual cross-sectional view showing the
etching shape of a laminate wherein a laminate for a wireless
suspension, having a layer construction of first metal
layer/adhesive insulating layer/core insulating layer/adhesive
20 insulating layer/second metal layer, which has hitherto been
etched only by the dry process, has been etched by the wet process
from the first metal layer side. In Fig. 1, numeral 1 designates
a core insulating layer formed of a low expansion polyimide resin.
A first metal layer 2 is provided on one side of the core insulating
25 layer 1 through an adhesive insulting layer 4. A second metal
layer 3 is provided on the other side of the core insulating layer
1 through the adhesive insulating layer 4. As shown in Fig. 1,
in the wet process, since, the etching rate of the adhesive
insulating layer 4 is lower than that of the core insulating layer
30 1, the adhesive insulating layer 4 in its portion remaining
unetched is left in the form of the eaves of a roof. Therefore,
in the whole insulating layer, the etching shape is uneven.
Up to now, any polyimide resin, used for an adhesive
insulating layer in a laminate for a wireless suspension having
35 the above layer construction, which is suitable for etching by
the wet process and has excellent adhesion, 1is not known.



insulating layer 4 is lower than that of the core insulating layer 30 1, the
adhesive insulating layer 4 in its portion remaining unetched is | efig ier 2005
the formof the eaves of a roof. Therefore, in the whole insulating lNayer,
the etching shape is uneven. up to now, any polyimde resin, used for an
adhesive insulating layer in a lamnate for a wreless suspensi on havi ng

35 the above layer construction, which is SU|tabIe for etching by the wet
process and has excel | ent adhesd@bsurE: B PridFc 2005 DI SCLOSURE OF
THE | NVENTI ON Accordingly, it 1S an obj present inventionis to
provi de a | ani nat e ARRALNGNG LY ay bt J@oﬁ@t ‘Phl‘%@"bﬁ’foﬁhﬁlPléfﬁsenﬁndmgéﬁtéomser| al

| ayer (mainl ytam,%@émﬁeves)iaﬁﬁw@ |, Fhd &Y CT4P@E 0BG HRISBIAE Bt BT

| ayer (mainly ne layer) or a layer construction of I norganic materi al

| ayer (mainlylinfaganic| alyé sridkullayiesy K@genrlyt H@qﬂsulléwﬁﬁg/ﬁa‘i@law ng a
mul ti -1 ayer syl ueeonl iw@r@nf@&r@t@%&hm Layer Suflin£ tetall DapLA} (di

| ayer and an adhesi ve insul at | ayer, wherein t | am nat e has' the
adhesi ve i ns\@ d€YRY ?%%?rum%hoéﬂﬂQ%ﬂlfemaﬁﬁﬂ-%l1@%|(ﬁ@lnéﬁcmﬁféﬁsl a

pol yi m de re%d}éﬁ)'/‘iﬂshia@ﬁhé alla'irefror Qiehi EHsQYaEﬂ?gWEELt rocﬁﬁx‘}lﬁj‘d ahas

excel I ent adhesion, to provid an insulating filmfor thé formation of the
| ami nat e, and“"tJ(Fl‘élaB@Fdétﬁﬁc‘é’#lé%t‘?%n'@‘ﬁo CPF dIgEe cepfpighelAYeld Rf theTsne. 15

First invent 'ﬂfkuﬂ&@.ﬂfy%@f@r 'a@x\&eahoécﬁléb?l% [{Bgﬁlﬁﬂﬁt{;‘sléﬁﬁexaanhb%%%ﬁée
studi es on vari qus polyimde resins which, when a ti-1layer structure of

two or mbPe rlddiiRatsybps the adlasdye anghlabing hawRy, WRJER FANTPHHZRt o

having a | ay ey tqﬁﬁitéttﬁiﬁirﬂﬁ ghdftdssh dpdl%fﬁ@.@lbcrgé)lrmﬁh@bhais |s%&i%&b(téf&'dil y
netal |ayer) i.norgani c. materjal .| ayer (nai.n]

nsul g er/ secon %
metal |ayer) € nﬁg%it € PFeResHANgHh qsng’r“@%H%m'rréf‘B?FéPnf&;?ePr‘(‘ﬁ‘é\ |y
metal |ayer)ar iihsullating fﬂmrfoleauhaorﬂaﬁndelanga@dtnécmamgnét@pamistaa
resin for the ins Iatln As a.result, it has b% found that, also
15"t her mop BESREE BBl SLATPTHES R TR GOBROAE BT e EBPesence of
speci fi c15st Uotatr einvdritijon he resin skel eton can accel erate the etching
rate. According tc)'I];hhl Er}ehgﬁgnﬂlva %1 ocrspﬂ gge e%a:e'}lsﬁllgeeand intensive

studies on various polyimide resins which, when a multi-layer

structure of two or more resin layers is adopted in an insulating
layer in a laminate having a layer construction of first inorganic

20 material layer (mainly metal layer)/insulating layer/second
inorganic material layer (mainly metal layer) or a layer
construction of inorganic material layer (mainly metal
layer)/insulating layer, can provide a good etching shape as a
resin for the insulating layer.

25 As aresult, it has been found that, also in a thermoplastic
polyimide resin having good adhesion, the presence of a specific
structure within the resin skeleton can accelerate the etching
rate. According to this thermoplastic polyimide resin, the
etching rate can be made close to the etching rate of the low

30 expansion polyimide which structurally has a high etching rate,
and a good etching shape can be provided even in etching by the
wet process.

Thus, the laminate according to the present invention has
a layer —construction of first inorganic material

35 layer/insulating layer/second inorganic material layer or a
layer construction of inorganic material layer/insulating layer,
said insulating layer having a multi-layer structure of two or



etching rate can be nmade close to the etching rate of the | ow 30 expansion
polyi m de which structurally has a high etching rate, and a good etchy pgr 205
shape can be provided even in etching by the wet process. Thus, the

| am nate according to the present inventi@n has a |ayer construction of
first inorganic material 35 layer/ insulating |ayer/second inorganic
material |ayer or a layer construction of inorganic material |ayer/

i nsul ating | ays¥e rexd@ind1hPebs atdndchayesndayd "eed1 JYbEL é&}gecrlt%tc&&ﬁgtm@ of

two or 9 DEC 2005 8 nore tesin |ayers, at |east one o ers

constituti ng :tlh%llam hAyegPebye Oﬁé@%gff@?@dﬂ%ﬁd%rwwwmg CPBBY #58Fhi ch
conpr i ses tihg! it GREHLRANED YT Foihdal h)AUhd'3%ad &) §odes
transition p0|n of 0 to 360 nd is diSsol vab e in'a basic 5 solfution at
a rate of rmrferanmlrtmrhmint 1234 p1r5é)r &oaBh ) Grand uhadlsﬁomh;ﬂ:m 1nrrasbas:Lc
preferabl y My G 9velil e i (a3 YARTHT e AR GBED ieny esent
a dlvalent organlc group and ve a sin f ure or a conbination

of two or nor¥e ww/imist,umest pn@focblry moren thanegemmOhinao or m)re Anot her
| ami nate according to the present jnvention has a layer construction of

first inorganic matgr®Pal |ayer/ insulati®g |ayer/second inorganic material
| ayer or a |ayer can O 0fo” 1, ' terial layer/ insulating
| ayer, 15 said insu ' ayer havi "fbl-layé%)structure of two or

nore resin | ayers, toleast one | ayer cona itdting the insulating |ayer
. .l n . .
being forned of a pol yimde resin which conprit'ses repeating units

represented %éﬁl@kﬁaﬁa)&%ﬁbl’(@ép@egbﬁﬁ% HieAsEht Qﬁ'gl%@ﬂl&t ré\ip 154 thefy 360C
and is dissolvable in ? basi c solutlon‘é%é rate 20 of nore than 3 m mn,
preferably notd’] ASANYLREHTHCtHES OF $FeRRiNATIPTHEE &VPIMMRre SHFHFRUY]SY) n

10 and n is an integer of two or more.
Another laminate according to the present invention has
a layer construction of first inorganic material
layer/insulating layer/second inorganic material layer or a
layer construction of inorganic material layer/insulating layer,
15 said insulating layer having a multi-layer structure of two or
more resin layers, at least one layer constituting the insulating
layer being formed of a polyimide resin which comprises repeating
units represented by formula (2) and has a glass transition point
of 150 to 360°C and is dissolvable in a basic solution at a rate
20 of more than 3 um/min, preferably more than 5 pm/min, most
preferably more than 8 um/min:

0 % 1% 0 o) o]
N;:@H\O_ Rbk@n- Ra N)\RT(N R, (2)
0 o) n O)/ j({3 m
wherein R, and R, each represent a divalent organic group and may
have a single structure or a combination of two or more structures;
25 R, represents at least one acid dianhydride selected from the group
consisting of diphenylsulfone-2,3,3’,4'-tetracarboxylic acid
dianhydride, diphenylsulfone-2,2,3,3’'-tetracarboxylic acid
dianhydride, pyromellitic acid dianhydride,
benzophenonetetracarboxylic acid dianhydride, 2,3,3’,4'-
30 biphenyltetracarboxylic acid dianhydride, 3,37,4,4'-
biphenyltetracarboxylic acid dianhydride, 2,3,3’,4’'-diphenyl



rn wherein Rl and R2 each represent a divalent organic group and may have a
single structure or a conbination of two or nore structures; 25 R3 DEC.200
represents at |east one acid dianhydride selected fromthe group cong'ép'na
of di phenyl sul fone-2, 3,3 ,4"'-tetracarboxylsic acid di anhydride,

di phenyl sul fone-2,2', 3,3 -tetracarboxylic acid dianhydride, pyronellitic
aci d di anhydride, benzophenonetetracarboxylic acid dianhydride, 2,3,3 ,4"-

bi phenyl tetra X hydk jzd
bi phenyl tetraggﬁggxyéﬁ%%g:}%xg:lgghggr Pdglaﬁhgd%fdeff 2(1%8'h3eny % dlEhen k

et her tet racaﬁbb&lgll i @eéé'ﬁ@aﬁbml dacig, 3®anllly¢ﬁfldﬁpherﬂnd eﬁhér5 8—
tetracarboxyl h déH Ehgﬁoxf?i’ﬂ: Jacid%ﬁank@‘?ﬁ‘l‘d@' 388%%%%%98)(% Ic

acid di anhydrl m are ‘an i nteger two dr nore
case, conditi bﬁ‘éeg@? Qfettéfprrpﬁl Fgrehe dissolution rate are preferably such

Lhat  Lhe & ssol utl ofyraiie basthedidiisshs o Uaeceahing ididsysetiol n the

wor ki ng exanpl es of the ff{)e(;esenf I nvent1 on, In a (compose of
only di ppi ng rate argtpneferabdy gydnihat t@@s@ﬁ%@dﬂtei@ncm@? tlﬁdﬂ'sﬁ‘ héghest

det erm ning t{ig+hd AHchiayyll 'q%'ldr\?stéé Tﬂ?tﬁé%%ﬁ&ﬂg%ﬂyl@@ dfSthdPYEd&ie Not

limted to this. In genera It 1s considered t etching rate and
t he etchi ng shayentionspr/ajC eire fe Wy pamethedt tconprge dfosmliyndippingiin reet hod.

The etching spepsr&if saiﬁﬁ/l&ﬁosadﬁeé&%eat@beadw%m%%r@e@é}mﬂm@r&e
good etchi ng shape of the |am nate can 15 be realized when the etching rate

is not |é9s t%ﬁﬁ%lutrmwteﬂ TPR PEP§RBL ANNERRLOY iSathoyaver mathbimire

condi tions incgWingh. eﬁrpabﬁgrﬁﬁn ﬂ%elécédi@l'd)ér@arﬁhﬂ 19 etERIng RiagerfRB0N,
in fact, in the case of "etchi.ng at 70C by the dip nethod, it can, be said

that an et chi'f SXCB188 23y HﬂnnSBF%\Ol‘%T@?ngg%% tﬁ%rnﬁhgﬁatﬂé’sezénlﬁi*e sone
conposi tion aiig hﬁeﬁid‘ml Narhlel @ticthingOsBYEBE, ge¥ablY ndéb@nd§aﬁpoz@f ef¢hiafieous

mot hanol | SO ARG AL tdBERr ndh 90 F0€h g SERPE £ Ehe Iamippee Gate,
condi tions shewlrkadlgzegeprenite/ ciehehgl Feek aGCabdi DEsE ocidie 3epﬁhmﬂ9 44 qui d.
the highest etching rate in a method and conditions in which
etching can be actually carried out. For this reason, in fact,
in the case of etching at 70°C by the dip method, it can be said

that an etching rate of 3 ym/min provides a good etching shape.
20 For some composition of the etching liquid, however, even in the

case of an aqueous solution, the presence of a large amount of
a lowboiling solvent, such as methanol, sometimes renders etching
at 70°C impracticable. In this case, conditions should be
separately determined according to the etching liquid.

25 In the present invention, the polyimide resin may be
generally any one so far as the resin has a polyimide structure.
The polyimide resin may be in the form of a £ilm before stacking.
Alternatively, the polyimide may be coated in the form of a
solution or a solution of a precursor followed by drying or

30 imidation to form a resin layer.

In the laminate according to the present invention,
preferably not less than 50%, more preferably 100%, in terms of
molar fraction of the divalent organic group contained in R, in
formula (1) or (2) is accounted for by a divalent organic group

35 represented by formula (3):

+CH2+ (3)
n



25 In the present invention, the polyimde resin nmay be generally any one
so far as the resin has a polyimde structure. The polyimde resin nm&y[fEi005
in the formof a filmbefore stacking. Alternatively, the polyimde my be
coated in the formof a solution or a salouti on of a precursor followed by
drying or 30 imdation to forma resin layer. In the |am nate according to
the present invention, preferably not Iess than 50% nore preferably 100%
in terns of fhag_gl o0 ol digval g t grganl c group contained in R in
formula (1) or ([@lnls account edéde by a |va ent organic group 35
represented by forrﬁﬂ@é’rﬁaﬁg G @3)prefoEcedoognisligientei of n the apresandger of
O S ACCOeRE bR, 21 AL BT LR S TROMRITRY e Rl B?g%&%‘?ﬁ% BV e, oy 100%

of the dival ént organic group containe

account ed forfasyudad{ ¥ hl@ht 20r famceoynsag Bo¥ dpr as@hvakedy OfCGﬁﬁmCagl(@l)? and
not |ess than30%cR%8hH 1 (3he ny 89 § Jraction
of the dival er??j(}organl c%yg?émﬁgont?’gl %Izdm I]-?g {?Hg@cgﬁn@é@ffg?gb% i

di val ent or gdmsé a8 0%y ey 6sens of B9landwacsion)of the dgorame@ﬁ:ecpmﬂn}c at

| east one of g r@o%iihn@&%ﬁk%h@%ﬁ@éﬂ at&Y® ?53 dq9askht rgl;%%lb
i nsul ating | ayer |n the [ am na according to the present entlon |s
formed of a IrGRTEREBRSHOPY Far@Hahddilng a coefficient of expansion of 0 to
40 ppm In particula—a lo xpansi on polyimde resin is preferred from 15
t he vi ewpoi nt of su et ching 4)'he use of the Iow expansion

resin enabl es the coeﬂm ent—of ther mal expan5| on of the | ow expansion

resin injghe insul gideFarkpYg] d4t0108s8B6R Q:’foiﬁe £&5 1019 ageekf | thaMatdhng

thermal expansion of the inorganic material layer. Thi§ can prevent vvar page
of the | am nd@¥ersp Gﬂns&fltt‘ﬁénge@ﬁ I%}%’r@%ﬁstﬂlﬁq nbnt ﬁ@el nAMRETtRy
layer in thacbaﬁl‘ﬁmﬂ@etcﬁﬂ:@l@rﬁré@ﬁto 1hk)énﬂi6ﬁeﬂ§ foRneald PR 18 efSfisione

| ayer shoul d be.fo g ¥ | m de rets In this cabse ai the resin

| ayers const FF&%PnéaYFxB% AsGPEFEHYLS My T rfekPans 1o ifd 0 ppm. In

particular, a low expansion polyimide resin is preferred from

15 the viewpoint of suitability for etching. The use of the low
expansion resin enables the coefficient of thermal expansion of
the low expansion resin in the insulating layer to be made close
to the coefficient of thermal expansion of the inorganic material
layer. This can prevent warpage of the laminate.

20 Out of the resin layers constituting the insulating layer
in the laminate according to the present invention, at least one
layer should be formed of a polyimide resin. In this case, all
the resin layers constituting the insulating layer may be formed
of a polyimide resin.

25 In the laminate according to the present invention, the
insulating layer, which forms an interface with at least one of
the inorganicmaterial layers, is preferably formed of a polyimide
resin such that 100% of the divalent organic group contained
in R, in formula (1) or (2) is accounted for by a divalent organic

30 group represented by formula (3) and not less than 80% in terms
of molar fraction of the divalent organic group contained in R,
is accounted for by a divalent organic group represented by
formula (4).

According to a preferred embodiment of the present

35 invention, the insulating layer included in the layer
construction of the laminate has a laminate structure of first



of a polyimde resin. 25 In the am nate according to the present invention,
the insulating |layer, which forns an interface with at | east one of qE§¥MS
inorganic material layers, is preferably forned of a polyimde resin®s

that 100% of the divalent organic group contained in RL in fornmula (1) or
(2) is accounted for by a divalent organic 30 group represented by formula
(3) and not less than 80%in ternms of nolar fraction of the dival ent

organi ¢ group;j§eat a4 NRA1aye s edchddGfst Rl e dghely &vtﬁléaw@s%nhtghgqay@rgr oup
represented b formula (4).. According to a pr ef erred enbodi nent ~of

present 35 i ARRNfIERE WM LlAKiDOatAYRY |alfethenEhind dinsniafelng Jayer are
const ruct i on_gbrie 4R 119 1iale ddsH HAANG! BUSLHEGLOle dcH tHaBECIZP0S 11

i nsul ating | ayer/second_insulating layer/thifd insulating Layer, the first
i nsul ati ng | a9Erthé d1VAdenhi QEIAHSUPEPVRFAnhpdmegs an RoiRefPamula dd)y¥%i de

resin havisng o §tidGkUbEnE By o 00¥n eht 81l 2 @Bl OF GAeriteRlUpy

contained in formula (1) 5 (2) is accounted™for by a dival ent

organi ¢ gr oupfPERH die@NByIOY deREI B OANIN HRIMS oS BRI JoRStiope?hs of

mol ar fracti oph@fqivddient ¥aheRic Y eoltuRe§ T 8, ned ddtdintied @pgomnt ed
for by a di vaI ent org:?m C Qgroup Tepresented by formla and the ‘second

i nsul ating | ayef1YalemHy RE@2HACa ILBUP KPRIAS I S50 1y rﬁ‘-"&'é‘u(lﬁo(flém Anfatheg a

coefficient Oée@éfrﬂiirﬁ!sﬁllaﬁinﬁ 18,40 iBPFornidte dMar 989 expirsSidraboll @yRige i N
the | am nate accord| n to t Eresent i nvention may be such that both the

i nor gani ¢9 mefefHub qvé;?’@r§ sPefferiRiy &f EBBﬁgﬁl‘aPI%’;/ 0yt & P nor gani c
material layers ar eTﬁ@"ﬂE‘i‘g@hl@Oﬁ.Q@érlﬂnﬂa fertshgnlﬂ@émlmal% Batefd g

| ayers is forned of co er with the other 1norganic ri . ayer belng
formed of coppRrtif IQﬁ;e&t Jh¥EBFiPh Y rﬁ)erg‘;élr‘ﬁ%c %&S tgﬁe%‘gﬂa‘?b“r med
of copper or maxp@aralallhggrsvmtél ﬂolm%tdafzrcdpwxgamno)r;mb@trh alhd apetgbeimng

formed of stainless teel. 20 The in 03) film accorgigﬁ to the Igr esent
i nvention d?ﬁ) rs’e‘."sl GFF % T8 O% P | ¥H5t°one"of TPREIFRAY
| ayer s bébng marercichloflageps| ysmMidemed s adppelr kesha ther othereinorganic

material layer being formed of copper alloy, or one of the
inorganic material layers is formed of copper or copper alloy
with the other inorganic material layer being formed of stainless
steel.

20 The insulating film according to the present invention
comprises two or more resin layers, at least one of the resin
layers being formed of a polyimide resin which has a structure
comprising repeating units represented by formula (1) and has
a glass transition point of 150 to 360°C and is dissolvable in

25 a basic solution at a rate of more than 3 pm/min.

Another insulating film according to the present invention
comprises two or more resin layers, at least one of the resin
layers being formed of a polyimide resin which has a structure
comprising repeating units represented by formula (2) and has

30 a glass transition point of 150 to 360°C and is dissolvable in
a basic solution at a rate of more than 3 pm/min.

The insulating film according to the present invention is
useful as an intermediate material for stacking onto an inorganic
material layer. The construction of the insulating film

35 according to the present invention may be the same as the
construction of the insulating layer in the laminate according

to the present invention.



conprising repeating units represented by fornula (1) and has a gl ass
transition point of 150 to 360C and is dissolvable in 25 a basic SOluﬁiﬁQZWS
at arate of nore than 3 hunimn. Another insulating filmaccording to P
present invention conprises two or nore negsin |ayers, at |east one of the
resin |ayers being formed of a polyimde resin which has a structure
conprising repeating units represented by fornula (2) and has 30 a gl ass

transition point of P%é@ei‘&of}ﬁocétaméaé’@ dHes8el vRbliedih 18yEAs| Cirkidkigg at a
rate of nore than 3 Fun/ m n. T e insulating fi Imaccordln to the preseéent

i nvention is 1A¥ers} ceeshhtyhing Fr’@ﬁllé‘tsélﬁﬁ%%fd#mf@ﬁc%ﬁda}ag?thbﬁtﬂéfe&ﬁnt

inorgani ¢ maiRvERtidRYES folBeaCoRss I LGh 'é?(’i)a‘?lfs;LUfiepbm§hﬁln§t§lé Nged il Mad2ng
according to the present invention ray he same as construction of

the insul atind FRgEFiGienthet| Qﬁpﬁ%ﬁ@%&for‘)dﬁ:ﬁg‘mtBDT{‘heTB?e%%@ltOfi AEntPen. 9

DEC 2005 12 Peghghadidy pdilyinQ@st re8enobnhbfes e8hd +SYEF X ildmts Wrattindgmal
| ayers) constituting the I'nsul ating filmaccording to the present invention

is formed of &XPRFENPafsi Gﬁep(ﬂ%Y#‘d@er d854m e nge Hadsefeiegento othe

expansi on of GoéPr A0 b s Thernat exbahBeoh @¥ @h@maﬂgal@ﬂc pak¥lThda apegln
enabl es the coefficient of thernmal ~—expansion of the polyimde resin to be

made cl ose t oTRHECIQERy When dhiscinsiatiag Eldmasistackedidntq ABAgerganic

nmaterial | ayehated€r effies;, ‘M]énwéftbasgé rb%ﬂﬂt%@ nemf hhfe i Sars R kpdventeqan
i norganic material layer, the warp of, the, | am nate can be prevented. 10

The Tanid&te or i nsﬂhﬁt]rwnﬁtﬁn?ﬁéé%%nﬂo ihe 35cexsing 14 PERSERY be

etched to progheéent]@thhp betetticditd peoaneaenkstroflieetirenie danfp@nbhts.
conmponent s, ch_can, be ,sui t abl roduced f.r mthe | am suI t| ng
At ereof

film accordi NSOt SILERET ¢ I whdeh dE38 RPeFLt aFadai ok

drives (HDDs)frdmh HichHiangnayet e tiigulxtoices $idm abcdarcmgn@ytd ltme/\@trepéﬁtess
is applicable to e?chln of the |lam nate or

El h K onaaatlng (Igi 0, dlngto
t he present i HVETR o eS| SHFRERT DS Tofs Py ﬂb ki o Bfd“to the
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represented b
according to the present invention. In the laminate or

insulating film according to the present invention, at least one
of the layers constituting the insulating layer is formed of a

20 polyimide resin which comprises repeating units represented by
formula (1) or (2) and has a glass transition point of 150 to
360°C and is dissolvable in a basic soclution at a rate of more
than 3 um/min. By virtue of this constitution, advantageously,
even the wet process can realize etching with high accuracy, the

25 productivity of etching is high, and the apparatus cost is also
low.

A basic solution may be used in etching by the wet process
of the insulating layer in the laminate or insulating film
according to the present invention. The basic solution is

30 preferably an alkali-amine solution, for example, an alkali-
amine solution described in Japanese Patent Laid-Open No.
195214/1998. However, the basic solution is not particularly
limited to this only. The base component may be either an organic
base or an inorganic base, or alternatively, may be a mixture

35 of the above bases. The basic solution preferably has pH 8 to
14, particularly preferably pH 12 to 14.

For the polyimide resin used in the laminate according to



formula (1) or (2) and has a glass transition point of 150 to 360C and is
di ssolvable in a basic solution at a rate of nore than 3 nn/mn. By QWHEWWB
of this constitution, advantageously, even the wet process can realize
etching with high accuracy, the 25 productgvity of etching is high, and the
apparatus cost is also low A basic solution may be used in etching by the
wet process of the insulating layer in the lamnate or insulating film

according to the p&re%%%@tld\ﬁé\fﬁ&bhor\:heTb@-@@g;ﬁ*% ﬁeéyfslt%npﬁh%o%{aﬁ@&@gm an

al kali -am ne solution, for exa , an am ne sofution described in
Japanese Pat eRE E@@@ﬂﬂéﬁHﬁ(‘jerli%Mmqmg@mﬁoﬂ@véﬂterfﬁéc%a@@%t@t|éﬁ i s

not particul apk¥retdpiiy %Qttféééqtﬁaﬁr!l(}b gh fl, MO Vgﬁ&f’@f@ﬂy RBY R&sLLhREr an

organl C base or an I norgani c ase a mxture 35 of
the above basé8¢ qf@ﬂbﬁléls@paﬁueﬁe&@@mmoga H§§Spr-hent600 W Charticul arly

preferably pH 12 tordd :m%ﬁfl.ai:ﬁlﬁ‘g Rl B dieR fo %ﬁ%cbfébéﬂ’celh@é‘i‘l@férﬁnay

according to 9 DEC 200 t he present 1 nventl on, 90- degr ee _peel
strength fronbfsrﬁeta@%qdm onﬁp M opigea ifanaterial \M%Y@ﬁ tor ferm R lamépatee

therew th, isynpeefesaiion rgttchlegss Ehﬁﬂtéﬁ@aﬂiﬁmlf ag I@Jeefe%"cﬁQBYbE%ré ess
than 300 g/C%St' 'l nore pref erably not | ess tHhan g/ cm The

insul ating fiPhrckingdi fpecdfiralpyesthe ingektEng nbiln Uéaiét}a%ké‘éle‘i)rﬁ% an
i norgani ¢ nat epl Bhwd ayer to forma lam nate which is then etched, or
alternatively, may be etched before stacking. specifically, the insulating
filmnmay We used as® Ahoinapganicomaeriadol guar c vidchr servesmpsra suhptraRr ves

as a substrat ﬁltlwdiﬂl\f«ﬁgr béﬂn@%dﬁué@&ﬁéﬂebﬁ?r.@é)'bonki%db@ﬂﬁ@%dlfﬁ @iBekhosi des
of the insul tlnﬁbgllm an helnsulatln%fllmlsthen eti}(‘}{led Af erthe

f or mati on of ‘Hr?t&“gufgéﬁ?‘at%“‘%ft% nSNSAGARI L eb§ dfhgmyRtche
insulating filmis bongled t1hd hforma BT a&;@cm@%eaét@lﬁbs%ﬂ@%ﬂadﬂ c

mor gani ¢ | ayROSAHEA RBCPALRE ey 1 e reekioinsh E1a o Kl Yoetited
i nsul ating fisubssreyenl | Hibtenfaer, an inorganic material layer is applied
onto the surface of the insulating film, and the inorganic layer
and the insulating film are etched.
* A previously etched insulating film is applied to an
inorganic material layer.

20 A film formed by coating of a resin or a resin film may
be used in the insulating layer in the laminate or the insulating
film according to the present invention.

Second invention
An object of the second invention is to provide a laminate

25 bhaving a laminate construction of first metal layer/insulating
layer/second metal layer or a laminate construction of metal
layer/insulating layer, the insulating layer comprising a
plurality of layers, which laminate enables the insulating layer
having an adhesive layer to be etched under optimal conditions,

30 particularly a laminate best suited for etching by wet process
which can realize continuous etching of a continuous laminate,
has high productivity, and, in addition, has low apparatus cost.

The present inventors have made extensive and intensive
studies on the etching rate ratio of resin layers, which can

35 provide a good etching shape, in a laminate having a layer
construction of first inorganic material layer (mainly metal

layer)/insulating layer/second inorganic material layer (mainly



inorganic material layer. 20 Afilmformed by coating of a resin or a resin
filmmay be used in the insulating layer in the lamnate or the insu?q}g’rgr[g%
filmaccording to the present invention. Second invention An object o
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| am nat e havi tige a in8\eat CORStayErt having élmﬂtlﬂ@@@&nscx@@tﬁe af tayer/
of i mor gani ¢ WESr1 SR APUBFor nbhe MTTLP 125 SR PREPLAS Sk (T IEAForeR&Yi ng 4
mul ti-layer slayet tizviolg Bwhigher n@ttcﬂnrr@ irateayer shet déechiiig xaife ofethBéchi ng
the. resin | e RATIRG BEVHIRR SPRRT AT FarS FRCE et RECIRTH by orve ©
bei ng i n1Bhe baiye of the range 4f:6 13 Iprtef dr abliy pnefémaab]qngm tdfe #angd to 1
1. In the PEESEMN 1i Ryept I' of; &Hetl% C[;}ié&nrtag'_ﬁvention, the etching rate
refers to the degree of a reduction in film thickness per unit
time caused by etching.
In the laminate of the present invention, the adhesive
20 strength of the adhesive layer to the inorganic material layer
or the core insulating layer is preferably not less than 300 g/cm
for all the adherends, more preferably not less than 1000 g/cm
for all the adherends. '
Inorganic materials usable in the laminate according to
25 the present invention include, but are not particularly limited
to, metals, single crystal silicon, and metal oxides. Metals
include, but are not particularly limited to pure metals, such
as copper and iron, and alloys such as stainless steel. Further,
metals having thereon a nonmetallic inorganic material layer,
30 for example, a ceramic layer, produced by surface treating metals
may also be used. In particular, when the laminate according to
the present invention is used in suspensions for hard disk drives,
properties as a spring are required. Therefore, a laminate of
a highly elastic metal, such as stainless steel, and a copper
35 foill or a copper alloy foil as wiring is preferred.
According to another aspect of the present invention, there

is provided an insulating filmcomprising two or more resin layers,



refers to the degree of a reduction in filmthickness per unit tinme caused
by etching. In the |am nate of the present invention, the adhesive g 200
strength of the adhesive layer to the inorganic material layer or th D(,E(grg5
insulating |ayer is preferably not |ess thmn 300 g/cm for all the
adherends, nore preferably not | ess than 1000 g/cm for all the adherends.
Inorganic materials usable in the | am nate according to 25 the present

i nvention i nC%Héerattll& o@ﬁﬁué‘@%cﬂﬁﬁé 'xféltleaéf %Hd Feked laty%r HE{r%?a %'1?
crystal silicon, and netal oxides I ncl ude, but are not parficularly

limted to pu?’échﬂt‘%f§te§iﬁbhheﬁ§cbéﬁﬁéiat§r@¢ |t#16rr65a1rmlaywé>r@vgasr\a Agwer

stainl ess stegleh M?tlkgpd'e belIﬁ Haka PRYIAthdderegn ajneanptaliic inorganic
mat eri al | ayer, exanp a ceramc |ayer, produced by surface

treating metals majyhal %@“%@ﬁ%@éfcolfﬁlpﬁr'wc QIDIGGRIT tivenAPRaNay be
accor di ng st 0 pESQuAELBG Hny PYEFEL LRt RS EQrtﬂc@l‘&P‘ﬂﬁth@Q@ﬂgﬁ” Baed; # sk

drives, propertles as"a Spring are required. Therefore, a lamnate of a
highly el asti eXaBRkes QficPredusStipn| SEECEEEes  1ARdUdesofpePTOESS oVhigh a

copper alloy &8hbrosesV fhd9stSpP! 6F Cbieller Aﬁéé’fﬁ'@gat goﬁpemaé aspeeiof the
present invention, there is provided an insulating film conprising two or

nore resin | a@ggctlg( sEcazpebal saptAnvingo the FRated d!‘ﬁtrf&rr e COHALIRG desin
| ayer having gr&éehsir o@t;mmﬁ@t Entd® atxh@tﬁ ca!rgsingra{eeceaté&%éﬁal ahd ayer

hawngalower etching raté being in the range 0 The
| ami nat e *8ccotREHAHY tlﬂ‘é ﬁFé%%thhei W@ﬁFFanibe&ngSf‘ﬁFW@d‘ Byhesive

process W t hoyhsPRiting| Ryelr Mritat ithe merat f bad Qh’éﬁpltﬁ&rﬁal oaaﬁtaw

processes includ rocess which, comprises the steps eit coating a
pol yi mi de sol &R ‘g’rf’g d&%c?‘ﬁ'&e%"% mistayng dhdvely the? c%énl@d aﬁetaalcmiﬁ

coating a prissubkatinef lpgkyi;nefe anppocesehdlichdicompgibbe chat stepetad and
10 thermal ly | mgatl ng tgeﬁgrec%sor th rebé form.ng .an _adhesi ve

i nsul ating 1 a8t UM & ER&EUREPT) OF R REF IR | VREThCRD SeBERdPAG e
adhesi ve 1lbnsutate nigskdweing d.ay e, or &s paecursor I teaitf| ogtd> ayepplgmhdae
process whi Cha&r?ég’u}%gﬁs&i‘aetﬂge&ﬁy% pro93hbl%h R aSftht P8rPind ¥k Bbded esi N,

whi ch can servé as
metal, or thermally imidating the precursor after the drying,

to provide a core insulating layer, providing an adhesive
insulating layer on the core insulating layer according to the
20 above procedure, and thermally contact bonding the assembly to
a metal to prepare a laminate material. Further, a process may
be adopted wherein the insulating film according to the present
invention, which has been brought to a resin £ilm form, is bonded
to a substrate and/or an inorganic material layer as wiring.
25 The laminate or insulating film according to the present
invention can be etched, preferably by wet process, to produce
electronic circuit components. In the production of electronic
circuit components using the insulating film, a method may be
adopted wherein the insulating film according to the present
30 invention is stacked onto an inorganic material to prepare a
laminate which is then etched, preferably by the wet process,
to prepare an electronic circuit component.
In the present invention, mere “etching” means not only
wet process but also dry process.
35 Further, in the present invention, the “laminate” or
»stacking” means not only stacking of a film form but also the

formation of a specific 'layer onto a substrate.



15 core insulating layer, or a precursor thereof onto an polyimde adhesive
I nsul ating | ayer provided on a netal, drying the coated netal, or th ﬂ? %5
i mdating the precursor after the drying, to provide a core insulatiﬁ%

| ayer, providing an adhesive insulating i@yer on the core insulating |ayer
according to the 20 above procedure, and thermally contact bonding the
assenbly to a netal to prepare a lamnate material. Further, a process my
be adopted wherein the insulating filmaccording to the present invention,
whi ch has been brought to a_reS|n filmform |% bonded to a substrate

and/ or an inorganic materi&f AL RRION O] ate or insulating

filmaccording to thegpriesend cdﬁ@é@r&hhqndf@gw@ seﬁboheq tRé edihallgy sRapaet
process, to produce electronic circuit conponents. In the productlon of

electronic cPfclitamidiaténdht 4t8sFRESE hEETHAN atieFein & laniBah8dioRyA be

adopt ed wher ejfirdsd BEHpERS 1th [ hatia§PNdyBE déhdtiaiddisent BSE-dtmepsion is
st acked onto an IK/O ani,c nater] al to prepare a, |am nate Wmch I.s then

et ched, prefek eSHY WIS WAt dags 1 ay ety Gtsh ARSUAR T @ dAYSHY adBEs EXR t

conmponent . | nj ANl i@ NayeRY SBELRD meE{ e TH/lcd!) RAiCHEARS RALhePty Lo
process but al so dr rocess. 35 Further, in the present invention, the

"| ani nate" or®tORGLERINHY Wb“aﬁgrﬂﬁocﬁﬁﬁy @%Pﬁ?ﬁg‘ft&fheg BY EhererthPEieess so

the fornmati ofiréid tqlespfe_%i;lﬁe{;@yexay@ﬁ @idesubstrate. 9 DEC 2005 16 BRI EF
DESCRI PTIL. ON OF THE DRAW NGS IS a co t ual ram show ng t he
et ohing ape. of  FidmPn 8hSEM {SORMTIG SLERTEm meErRePS) PHRFRGHEN o

S wirel ess suspeainsetthifq\shagedot ay Qamdaaserueing podly ifiasta Prieplared in
| ayer/ adhesi ve i nslul ing layer/core insulating |ayer/adhesive insulating
| ayer/ second Eﬁ@% ér, which has hitherto been etched only by the dry

process, has been atnjl.ecB hiys tehecnutsseatdsnalf vhewt be &i laminetal béfoyms

side; 10 Fig._2 is .an SE anni n ron cros ope) phot ogr a of an
et chi ng shapeplo‘?cegs’lgﬁl nl\%('ﬁi? E ’ga‘f‘%/ a%‘tag ggl %’ﬁ Oléfanpfegr&w’g Fig.
3 is a cidss VﬁBIi’II‘c‘mlnaﬂ.kﬂILEV\S@IU’@ldIBm nat e bef ore

Pig. 4 is a graph wherein dipping time (sec) is plotted

as abscissa and degree of reduction in film thickness (um),
defined as a value obtained by subtracting film thickness after

dipping from initial film thickness, is plotted as ordinate;
20 Fig. 5 is an SEM (scanning electron microscope) photograph
showing an etching shape of a three-layer material using film
A with an adhesive layer;
Fig. 6 is an SEM (scanning electron microscope) photograph
showing an etching shape of a three-layer material using film
25 B with an adhesive layer;
Fig. 7 is a schematic illustration of the photograph shown
in Fig. 6;
Fig. 8 is an SEM (scanning electron microscope) photograph
showing an etching shape of a three-layer material using film
30 C with an adhesive layer;
Fig. 9 is an XPS chart of a dry etching sample;
Fig. 10 is an XPS chart showing detailed measured data of
portions corresponding to nitrogen and fluorine;
Fig. 11 is an XPS chart showing detailed measured data of
35 portions corresponding to nitrogen and fluorine;
Fig. 12 is an XPS chart showing the results of measurement

of a wet etching sample;



processing and the [am nate after plasma etching or wet etching 15 with an
al kali solution; Fig. 4 is a graph wherein dipping time (sec) is plott g
absci ssa and degree of reduction in filmthickness (n), defined as a vaFue
obt ai ned by subtracting filmthickness aftjgr dipping frominitial film
thickness, is plotted as ordinate; 20 Fig. 5 is an SEM (scanning el ectron

m croscope) photograph showi ng an etching shape of a three-layer materi al
using film Awith §gqadnesiven b@kethadt Bhofs hg FEM {0 BRI Bl O

m croscope) phot ograp ow ng an etching 3}11 e of ree-layer materi al
using film 28fBaweh ebchidikesiamplieayer; Fig. 7 is a schemat ic illustration
of the photograph S'?f&\g/” Jhrls':éngPg ct'fd sﬁo%%mg'{h%%éé BleNfe £l ESeRR.

m croscope) phot ograp oW ng an etc e of a three-layer materi al
using film 30fcawweh efchidiesiamplieayer; Fig. 9 is an XPS chart of a dry
etching s le; Figgpid0 n é?l%tn

portions ?gIr)respondl né tio§r%|§t?%(g(e%r?cgn%£? I%l}grw:%gf e ?ﬁ %Qéﬁﬁi%ﬁlﬂg
showi ng det ai Balipheasa®eéd data of 35 portions correspondl ng to nitrogen and
fluorine; Fig. 12 igign typgh sy f f a
wet etching sanpl e; a' ié?g%g%% xf? Ie:}q%%l%#leas an )Ii-% c%hgﬁéwﬁ%hﬁﬁg
results of rre&él!lpbﬁent of a wet etching sanple; Fig. 14 is an XPS chart
showi ng the results of neasurenent of a wet etching sanple; 5 Fig. 15 is an

XPS chart of a reference of a pI asnma et chi ng sanpl e; and Fig. 16 is an XPS
chart of ¥ reference of BESRGMORE FIREARRYK L OLTH LUBOR CARRYI NG OUT
THE | NVENTI ON The p@ﬁéeﬁi‘eéé}}‘@rﬁd\@ﬂt‘i’ow w?fldﬁéccﬁéé@xdlﬂéa Qﬁt Aktail First

I nvention )

In a laminate, for use in electronic members, composed of
an inorganic material layer, composed mainly of a metal layer,
15 and an insulating layer, in order to prevent the warpage of the
laminate and, in addition, to improve the adhesion between the
insulating layer and the inorganic material layer, as described
above, the insulating layer portion has a laminate structure such
that a thermoplastic adhesive insulating layer is provided on
20 one side or both sides of a low expansion core insulating layer.
In general, an adhesive resin has a high coefficient of thermal
expansion and, thus, when as such is stacked onto a metal, causes
a warpage. Therefore, the thickness of the low expansion core
insulating layer, the coefficient of thermal expansion of which
25 has been made identical to the coefficient of the thermal
expansion of the metal, is made larger than the thickness of the
adhesive insulating layer to prevent noticeable warpage from
appearing in the whole laminate. The smaller the thickness of
the adhesive insulating layer, the better the effect of preventing
30 warpage. When the thickness is excessively small, however, the
adhesion is sometimes deteriorated. Further, at least when the
total thickness of the upper and lower adhesive insulating layers
respectively overlying and underlying the core insulating layer
is not more than the half of the thickness of the core insulating

35 1layer, the warpage is less likely to appear.
In etching the laminate by the wet process, when the
plurality of insulatingresin layers aredifferent fromeach other



In a lam nate, for use in electronic nenbers, conposed of an inorganic
material |ayer, conposed mainly of a netal layer, 15 and an |nsulat|n@BE¥2m5
| ayer, in order to prevent the warpage of the lam nate and, in addition

i mprove the adhesi on between the insulatiigg | ayer and the inorganic

material |ayer, as described above, the insulating |ayer portion has a

lami nate structure such that a thermopl astic adhesive insulating layer is
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adhesion is sonetines deteriorated. Further | east when the total

t hi ckness of gﬁetﬁﬁﬁpﬁﬁsﬁn&hwu%?\?%h}%ﬁhépﬁn’gs FRgBthat ERpSONTRE| y

overlying and 59@§6ﬁyi§1gbltdﬁ@cq;@ae insulating layer is not nore than the
hal f of the tﬁl ckness of the core insulating 35 |ayer, the vvar age i.s_less

likely tot%ppear. | ﬁt'ébémr?gf BRP IR Eepin pHEh R Fkedds g0 s
plurality of basuhRbhNgs' &1 dxandyed.s Qhetﬂh.éfét@ﬂiné[omrﬁzacﬁlﬁef'l%na @EC

200 18 11 et ChL I LShey ST lpr ke ope haRes S ok A, apd the
| ami nat e showfioimatien of, pybheanidiecddchimgen ahethié stﬁme:eadhﬁelscﬂubiaultgct i ng
Layer 1S L OB S BURRS s SR S MRPSL RSP ph oS
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sol uti on wi || ilons and consequently is hydrolyzed to lower the molecular weight
of the polymer, the solubility is improved. When a hydrolyzable
group is present in the molecular chain, this site is sometimes

20 hydrolyzed.

By virtue of this mechanism, in the case of a linear polymer,
the etching rate is not very influenced by the molecular weight
of the polymer. In fact, the above hypothesis is also supported
by experimental data obtained by the present inventors.

25 General-purpose low expansion polyvimides are divided in
terms of constitution into polyimides using pyromellitic acid
dianhydride as the main skeleton and polyimides using biphthalic
acid dianhydride as the main skeleton. It is known that, when
pyromellitic acid dianhydride is used in the insulating layer,

30 alkali resistance is less likely to develop, for example, due
to an influence of an electronic factor derived from structure,
that is, etchability with an alkali is poor. For this reason,
preferably, the low expansion polyimide serving as the core
insulating layer inthe insulating layer of the laminate according

35 to the present invention has pyromellitic acid dianhydride in
its structure. On the other hand, biphthalic acid dianhydride
polyimides are known to have good alkalli resistance. When the



be taken as an exanple. In this etching, the imde bond is attacked by

hydr oxi de ions in the solution, resulting in the formation of polyanbm
acid. Even in this state, the solubility of the polyamc acid in the E@JPS
solution is higher than the 15 solubilityief the polyimde in the alkal
solution. Since the amde group of the amc acid is further attacked by
hydr oxi de ions and consequently i's hydrolyzed to | ower the nolecul ar weight
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likely to dev or exanple an 1 nfluence an el ectronic factor
derived from Skisidsupecaugeawhes Pmﬂllltﬂﬁya%d diaphydxide ipsugssbrtheor

this reason, tﬂéﬁﬁggfﬁﬁle%g% PULEXPREBY 8B RloHoY iRy, SEYd Nn@nhBELGET @

i nsul ati ng | ayer l'ating [ayer” of the m nate according 35 to the
present |1ﬁven%$ ORCth ALY (9OPEl- | |Th%r%‘@ir@ dithrhpaesert | ventorst haveupaid on

the other hangyt+dipishakic ﬁfé&ﬂt\éi’l*l)(:‘%' dgc: 1 O Yl FHin ?@ﬁé&e a&down tochave
good al kali resistance. Wien the 9 DEC 2005 19 use o ht hal ic acid

di anhydri de poigmhydcidewhinh kg @ StHRYGHAFe fimdpar te rpxlﬁénemslml&t adtd | ayer

according to §ienBfasien, héé\\i?lnité’%kbieﬁ@ﬂtaﬁﬂébﬁéﬁ%oﬁﬁyéﬁia%dﬂré @ith
di am ne as another material faqr the h%%m de is preferred.fromthe

vi ewpoi nt of h%d’é‘i?fﬂﬂees“ﬁnﬁg fRe H@§e?o§ tQR haeing eqiflepdeidit¥chighn the
adhesi veibher sppldisticc deRellbp thermgslayftidiey.pyronmel litic acid dianhydride

as ihe min skel et 00 e bl FLEHd e S8 (208U, WIS P QIPL L & 201 d
to pyromellltlc acid, there is no particular limitation on a site
for connecting trimellitic acid. However, bistrimellitic acid
dianhydride having a hydrocarbon diol is preferred from the

20 viewpoint of easily imparting thermoplasticity to the whole
resin.

Bmong others, polyimide resins, which have been produced
using ethylene glycol Dbistrimellitic acid dianhydride
(abbreviation: TMEG) as a starting material, have hitherto been

25  fully studied and have been reported to have good adhesion
(Japanese Patent Laid-Open Nos. 152647/1998 and 168187/1998).

The resin for forming the adhesive insulating layer used
in the laminate or insulating film according to the present
invention is mainly a polyimide or a resin similar thereto. The

30 resin, however, is not particularly limited, so far as a skeleton
derived from bistrimellitic acid dianhydride is present within
the skeleton of the resin, and the imide bond content has no
influence so far as the resin has heat resistance and insulating
properties. Further, a material, which has a structure similar

35 to the above-described ethylene glycol bistrimellitic acid
dianhydride (abbreviation: TMEG) and wherein the number of carbon

atoms between oxygen atoms at the ethylene glycol site is not



thernoplasticity is less likely to devel op and, thus, the adhesion 10 is not
very good. Therefore, the present inventors have paid attention to 9 DEC 2005
bistrinmellitic acid dianhydride as an acid dianhydride which has a
structure simlar to pyronellitic acid dizanhydride, has in its skeleton an
ester bond hydrolyzable wth hydroxide ions, and has a skel eton having a
flexibility high 15 enough to develop thernoplasticity. Since the

trimellitic aci,diBen186 &t RIHddUEbUh8ySi thd Hamd AyRYbePBELI fégi AGinde. t here
is no particul ar limtation on a site_ for_ connecti ng trimellitic acid.
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preferred fro%%laQt¥I@MIﬁ Afkatasily inparting thernoplasticity to the
whol e resin. Anobn ers i mde resins, which have been produced
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reported to have good adhesi on Japanese tent Lai d-Open Nos
and 168187/ 1999TPONeRE Masihe contadpafingn tthe sHastuge ABuSAER AN 12PERtused

in the | am nat@L@rid Ast|@icirifehth MRCON Ht efeléére @ﬁﬁéﬁ%ldlm%ﬂlaasl s
mai nly a pol yi, mde or aresin simlar thereto. resin, however, is
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acid di anhydrigdati-SmeIEHEed ¥t elahh§d§£@éet 9’1pﬁfen§rh]§u1§§ﬁé‘-2 ay\c -t he_i m de
bond content has no influence so far as the resin has heat resistance and
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35 to the abovetrdgssthb j@:tmwa@agﬁy&ﬂdebl fén’f@lllﬁﬂcca@ﬁ diashyiiiadr, i de
(abbreviation; TMEG wher ei n_t he_nunbe carbon atoms hetyieen oxygen

atons at the ??H?PE%\%“@P%raﬁatrE’O?‘glh%t QcBéC sHephygride, s A,y 3dohstdered

to have the S&E@héﬁﬁl@éﬁ/ﬁda&m&&ance acidVEG dﬁ@hﬁyafldéﬁ rmsa Ppraf,erred
fromthe vie f cost reactrvrtg an al kal i rdrn

conponents ot ﬁteﬁ\ﬁéq i’oﬁﬁelﬁolaﬁrl% g aPETé‘fiﬁld%' uedr 3 n'4t A %ﬁggive
i nsul atingp | aﬁeherOtBEfa@aﬁtlﬁb}qilh.y.drddia dianpoaende ray, b3 contei-nEghenyl he

structure in S%ﬁh an tae r%rc]:tatrboxyllc acid dianhydride, and 1,4,5,8-
naphthalenetetracarboxylic acid dianhydride.
Diamines as the starting material of the polyimide resin
used in the adhesive insulating layer include aliphatic diamines,
20 aromatic diamines represented by formula (5), or aromatic
diamines represented by formula (6). These diamines may be used
solely or as a mixture of two or more.
{(R3)n
O-m o
H,N
wherein R, represents an alkyl, fluorine-substituted alkyl,
25 alkoxyl, or halogen group; and n is an integer of 0 to 4, provided

that nR,s may be the same or different; and
(Rg}.
(Ry)y (Rs), S MH2

H.N .~
"0 {J ©

wherein A represents a bond group selected from the group
consistingof a group of singlebonds, -0-, ~CH,~, -CO-, ~C(CH,),~,
30 -C(C¥F,),-, ~S-, and -S0,-; R, R;, and R, may be the same or different
and have the same meanings as R,;; X, y, 2, and m are an integer

of 0 to 4; and (m + 1)As may be the same or different.



that is not detrinental to the properties. other acid anhydrides include,
but are not particularly limted to, in addition to bistrinellitic acid
di anhydri de, diphenylsul fone-2,3,3",4" 10 tetracarboxylic acid di anhydrjrdeqs
di phenyl sul fone-2,2', 3, 3" - tetracarboxyllc acid di anhydride, pyronell itic
aci d di anhydri de, benzophenonetetracarboRyI|c acid di anhydride, 2,3,3,4"-
bi phenyl t et racar boxylic acid di anhydride, 3,3',4,4"- biphenyltetracarboxylic
acid di anhydride, 2,3,3",4' -diphenyl 15 ether tetracarboxylic acid
di anhydride, 2,3, 3' g4afip 1@ls pleMiphattiBali dniifeRCidN0E 1 $2-281 £hidictthydel de,
and 1,4,5,8- na hthalenetetracarbox li¢c acid dianhydride. Diam nes as the
starting rmat et Ardo#minRPIARARCT dée / ﬁégﬂﬁmlﬂgﬁﬂtﬁwethelaﬁﬂ%%§WRPQBﬁ§§P&?rng
l'ayer includelablLafahirortame)es. 1, 203 antificptadind)l nes, g apf aeiiRdahy,
formula (5), or _aromatic di am nes represented by formul a (6). These di ami nes
may be used $oPefiRRINCRONANG,x plfel o 0 TQ&?W%'Q4§Q§De(R3)n NH2 (5) H2N
wherei n R3; repr esenggampléd ot ar&ml@id raqmghéyfégp&,&iﬂedb £ormi 10X Y L t

e the

hal ogen group; and n iis an_integer of 0 to 4, provided th NR3s may
same or diffePEntt6landnEiage Ar@heﬂmiﬁeedlamﬁqe» ﬂhﬁ$§ﬂﬁlﬁp¢@ﬁ¥@§8htspa bond

group sel ect eﬁhéﬁ%[%ﬁé&ﬁiaﬁrh%ég czoaswuueae@ia:ﬁtugé oup3 o8 -ﬁiiﬁiﬁﬁﬂ&'ﬁﬂén 10-,
-CH2-, -CO, -1.30.-C_( and -S2-: R4, R5 and” R may
be the same o?tﬁ?¥f Pénrdléﬁﬂn?@&RPqQ¥§ gﬁhﬁfrnﬁmﬁ W&éaﬁénﬁélpﬁenyﬂ-eiheénd m

are an integesg, deﬁﬂﬁldﬂlp%@ﬁxﬁitﬂéﬁh%ﬁéﬁ nay 3hg- Laemm%néh VihRiB8he, (R4) .
atl C I am ne |

9 DEC 2005 21 Exaqgjes of allg s include 1,2 an1noethane
iaminodiphenylmethane, 3,3' —dlamlnobenzophenone, 4,4"'~

diaminobenzophenone, 3,3'-diaminodiphenyl sulfide, 4,4'~

diaminodiphenyl sulfide, 1,3-bis(3-aminophenoxy )benzene,
1,4-bis(3-aminophenoxy)benzene, 1,4-bis(4-
aminophenoxy)benzene, 2,2-bis[4-(3-
15 aminophenoxy)phenyl ]propane, 2,2-bis[4-(4-
aminophenoxy )phenyl ]propane, 4,4'~bis(p-aminophenoxy)-
diphenylsulfone, 3,4'-bis(p-aminophenoxy)diphenylsulfone,

3,3'-bis(p-aminophenoxy)diphenylsulfone, and 4,4'-bis(4-
aminophenoxy )biphenyl.

20 The diamine as the starting material for the polyimide
resin used in the adhesive insulating layer is preferably an
aromatic diamine rather than the aliphatic diamine, for example,
from the viewpoint of heat resistance.

The thermoplastic resin used in the insulating layer of

25 the laminate according to the present invention is a resin having
a glass transition point (Tg) below the thermal decomposition
temperature. In general, the glass transition point is
determined by differential thermal analysis. If necessary,
however, the tan d peak as determined by dynamic viscoelasticity

30 measurement may be regarded as the glass transition point.
According to the present invention, Tg was determined based on
the dynamic viscoelasticity. For example, when the resin is
brittle and cannot withstand the measurement of the dynamic
viscoelasticity, however, the glass transition point may be

35 determined by the differential thermal analysis.

When conditions for thermal contact bonding in the
formation of the laminate are taken into consideration, the glass



1, 3-di am nopr opane, 1, 4-di am nobutane, 1,5-di am nopent ane,

1, 6-di am nohexane, 1, 7-di am noheptane, 1, 8-di am nooct ane, 9 DEC 2005
1, 9-di am nononane, and 1, 10-di am nodecane. 5 Exanpl es of aromatic di am nes
represented by fornmula (5) or (6) includegzo-phenyl enedi am ne,

m phenyl enedi am ne, p- phenyl enedi am ne, 2, 4-tol uenedi am ne,

3, 3" -di am nodi phenyl ether, 3, 4 ' -diam nodi phenyl ether,

4, 4" - di am nodi .ether., .3,.3 -diam ' t

o noS B MBhane g AR . e ass

3, 3' - di am nobéraaphthomgoiftdis phiederabbeis@itenoabevd, ¥ ondithei viceipphiany|
sul fide, 4,4 - djam Is i.de - anj b , 15
T bi o(3- ami QERERG KABESHKL SI plCsotuckHa hEaR HAPCIRG) VR, (5.
am nophenoxy) pﬂwmﬁp@mmﬁg@@m@ﬂ@m Q,a.a_s low as possible at a temperature

am nophenoxy) BeRKe] Bf bane:dhh cibhe GRIAY BEPIEB0XY) is % BRETY ¥ dRRTop

3. 3' - bi s( p- anAdbpREPBXSYel pthemy lasy| hbgk, presburel’ ishinots appiriedphenoxy)

bi phenyl . 20 The di am { | | f L in
used 1 h the adhosi vaCPALefig Fﬁ}‘%ﬁfe‘éﬁ%}% {)E?‘;eﬁﬂr%’y%%%%ﬁ%ﬁgb BLersy
rather than t ke the gegree afi anfewsictiion bx&ipmethidhrenst ber windwpbime wvbenheat
resistance. TQgetﬁﬁirH%‘ELeaﬁé 'lfroruﬁ‘[ﬁ'tniﬁ’é&@ohEaEQ%iﬁFHhaé%é}gir{réiféug%l. {7 the
| am nat e accor Ing to the prese I nvention Is a resin havil gl ass
transitiohl pokhis(CRee bbhewenperahuremaydee @nyosalueso fanmsas bhartching
general , the §H§ﬁ§dtirsaﬁéblﬁl'ﬂptﬂg'ﬁ di%) se§EEr mrned: by gidd ﬂ{agrgﬁ%fﬂr BRE mal
anal ysis. |If necCessary, owever, t%e tan 8 peak as determn y 3ynamc

vi scoel ast i ci fpt3Cardaslr ehghtheast Peine diaasd hysanydnefihesh apdexampdas

poi nt . - Acoor ghBfie o e uBleed BB idd1 KGR &Fay ity Main ARl PIUTRERaPasE daglg L he
(0} e,

dynam c viscoel asticity. For exanp when the resin_is brittfe and cannot

wit hstand t hetRedd6r &REAR YFethdngfhsnilaniprseoarasrrengy tondhey &iresent
glass tramsitiageRPiod dMfaleas3bhdebesmaniad tyy ikhaodi herepidad. t her mal

fhe | am nat'e are t akBIIePRFALc SRETHEAS O ctRel segberature, thshorter *
the time necessary for the etching. Therefore, the etching
temperature is preferably 40°C or above, more preferably 60°C or
above. Since, however, a component, which is evaporated at that

20 temperature, is contained in the etching 1liquid, when the
vaporization of this component results in deteriorated service
life of the etching liquid and operability, the etching is
preferably carried out at a temperature such that such properties
are not deteriorated. The etching liquid is inmany cases soluble

25 in water. In this case, the etching liquid is likely to boil.
Therefore, the etching is preferably carried out at a temperature
of 110°C or below.

In working examples described below, the etching rate is
measured at 70°C. The temperature 70°C was merely selected as

30 a measure. Therefore, the etching is preferably carried out
under temperature and other conditions which permit the etching
liquid to realize the optimal etching. In this case, a resin
having an etching rate of lower than 3 pm/min causes problems
such as blind over edging or a sectional formwhich is not straight.

35 Therefore, this type of resin is unfavorable, and the laminate
using this type of resin cannot be put to practical use.

A basic solution may be used in etching by the wet process



9 DEC 2005 22 transition point is preferably 360C or bel ow. The gl ass
transition point is preferably 150C or above fromthe viewoint of hquEZWS
resi stance such as sol dering heat resistance. Aresin, wherein the storage
nodulus is as |low as possible at a tenperagure 5 of the glass transition
poi nt or above, is likely to devel op adhesion even when any high pressure
I's not applied. According to the present invention, the etching rate refers

to the degree,pf tﬁerfi%%ﬁih%mﬁnl&jréfn LR %haeaém@ﬁétenb& tln@%ne&aﬁﬂ D
| ami nate is brought into contact wth an etching liquid ﬂl S case,

the tenper at URECORYLNE ‘é‘hytbﬁl REeSeNt adnueNtHen et c'ﬁh‘ﬂgbﬁﬁéﬁ‘n éoﬂ—gtk@pt i$n the
liquid state. J@Pef%ﬂ dﬁckéllieaﬁiﬁé'g%ltlgtfﬁri) CR 3é3$aniﬁ91teh ta(lij} agkgi ng

liquid by any neth exa her eof 1 nclude dip sprayl ng. An
addi tive may %‘éllé\%ldéélutéom héeﬁéﬂlﬁe@lséa |~Iﬂl—‘ﬂi@sl%rﬁ¢f%ﬂl‘él ab@@a‘ﬂ'cﬁ)ﬁ’@l tHOt he

present 15 'Ewﬂfe PIogP, T Abwésert hare! ¢kt g&)}x]utﬁ Hoissrﬁftfrﬁér‘i‘i@uléf‘l

general, the r thHe ‘et chi ng t'emperat ure, orter tinme nec %ssary

for the etchi hgﬂlq?ﬂaﬂi@ffd?l@ onkie. eThabage Q@mmtum@y b sitdfasr am loygans or
b | h
above, nore g.%]@r@_b an qg@r?%nlébﬁﬁ’& %P%%tﬁgg‘é?%%%% erf%ﬂ?%‘%”hlx\ﬁ‘%fé ' S

evaporated at that 20 ten‘g atufe, 1s cont I qui
the vaporiza@¥ dih&)fahoh’es @@ﬁ%on@h@ basig taplut igay I?B—"Eﬁﬁé@bh}’sfmmﬁee er of

the etching |1A9U')_§1aﬁ!ﬂ: 2b§kéfé(raﬂifrﬁi“\1@ RQ hg. preferably carried out
proper

at a terrperature such t i'es are not deteriorated. The
etching Moquid is |E30ﬁﬂm¢ E@%}éymsiﬁ GBpén 259t ifgkke lapdnakpsaeepysiingho

etohing | i quithd prbbkatYirbenRobh, thihesaidhte beL 8tebhith iRl Bletably

carried out at a tenperature 11 bel ow. In working exanpl es
descri bed bel%ﬁvlﬂ%aéll@hmﬁée?b@b |"§1l%af§t§?"édaat l?@@fal% thepswildhur £ 70C

was merely sehectathiAy nd 1edEeerak A.001§LERS fote pREr&taliydot SIdysetrambl y
carried out under }errpera_.ture and ot her conditi gns whjch erm t he etching
e

liquid to reati% 4 StilhaloEe PHSFEraY: Brs 4888 thanetih 9 I‘F&\n ng an
et ching nate of |ovefe ;;Jaagnaldérﬁesmaug@@ Mﬁbé%es‘ibb@hlﬁéuiﬁﬁﬂﬂ; DX PEY

SR AT R L T RN KL I ML
and examples thereof include: a method wherein polyamic acid is
produced in a solution and coated followed by thermal imidation;
and a method wherein heating under reflux in a solution is carried

20 out for imidation. Alternatively, chemical imidation in the
presence of a dehydration catalyst, such as acetic anhydride,
may be adopted for the synthesis of the polyimide resin.

Inorganic materials usable in the laminate according to
the present invention include, but are not particularly limited

25 to, metals, single crystal silicon, and metal oxides. Metals
include, but are not particularly limited to pure metals, such
as copper and iron, and alloys such as stainless steel. Metals
having thereon a nonmetallic inorganic material layer, for
example, a ceramic layer, produced by surface treating metals

30 may also be used. In particular, when the laminate according to
the present invention is used in suspensions for hard disk drives,
properties as a spring are required. Therefore, a laminate of
a highly elastic metal, such as stainless steel, and a copper
foil or a copper alloy foil as wiring is preferred.

35 The laminate may be produced by any process without
particular limitation. Specific examples of production
processes include: a process which comprises the steps of either



using this type of resin cannot be put to practical use. A basic solution
may be used in etching by the wet process 9 DEC 2005 23 of the insul atgl e 2005
layer in the lamnate or insulating film according to the present

i nvention. The basic solution is preferahley an al kali-am ne solution, for
exanple, an alkali- am ne solution described in Japanese Patent Lai d-open

No. 5 195214/1998. However, the basic solution is not particularly limted

to this only. cE'&%ﬂiéS@ Wﬁﬁ!@@tsd@tl% 8&%8@61@%%9@&&1 aBASErPindRhe
i norgani ¢ base, or altéernativel may be a m xture of the above bases. The

basi ¢ sol uti ofOptefdretsi ﬁascqv:ﬂlglq @ pnecupsan pupakyimisiepatabt yg¥ali2 to
14. 10 For tharg%wm@%cfa%@anméé@ ada Ehéﬂéﬂ?%ﬁd%%%lgdtﬂé ;Sféc&x@%r,

present invention, "the 90-degree peel strength Tromthe resin i nor gani c
material, whi Sherebysfoamingtat ﬂdh@sw@rmwlﬁtmg 13yt @nhtmt)bawm@taibs@n han

100 g/.cm gror %h@h%ﬁﬁﬁlﬁf@én%&?@ bbha@n?m Qﬁﬁgbﬁé'ﬂdsu’I%rtEingrféyeéra%y not

| ess than 700 g/cm 15 T polyimde resin used in the adhesivé i1nsul ating
| ayer may beas§himasi a2 cwusyingylatsiitbdakprt hdid panacassavhichiqampréses and

exanpl es theregf gesﬂ})ycts%f &a@heog é!\@f&@idh Re Bb%ﬁyimi‘&édréémﬁvgﬁmegah” a

sol ution and coated | owed by “thernmal 1 mdation and a net erein
heating under SEEVe|afk the B0ED|iMSUSALIBYICkRYETodOZ(R MRECUEEO Nt Bk eQh Onto

Al ternativel yy hiqinGak 4dH E‘eoihédlatﬂ%g P&f&egfgvfée@oﬁeam{n@{:ﬁi ‘a'}ylng

catal yst, such "as "acetic anhydr for the synthests of the

pol yi ni del & esthe qmqgalne*éalmpértlaﬁ@na}%mldannﬂetharﬁmsg@c@%%‘g‘ €0

t he present 'aﬁﬂﬁgo%o'ﬁ%ﬁ%a'&BEeairr%dl%ttlﬂér]!d)@t' fdﬂrid:[ﬂ«% &f ad%%s‘i@e
netals, single crlv_stal silicon, and netal oxides. a S inc but are

not parti cuI aiP§ulatingdaysrpen thiecore ingelating ééﬁﬁé’r a%‘ﬁ‘arql%% Lo khe

al  oys such a&bé{rél;mmu&teeebnd l\@ie@hrmlgvaabﬂgaé@wm&na fRE R 1§ to
inorganic material layer, for exa ceramc Iaaer produced by surface

treating metaf SUSHRIEP BFSRAR 4,4 n}?n‘"l’\'ﬂe aterdglar F Ty hd BIRASES Bay
accordi ngst 0 bé&hfidpirseRhet @ie AheOins$1 Sty E&lﬁmmlwtéoth@@résdnsk

O ves: ) DL OPELILERISR, FndBh il AL EORMEEdo L[ Epip Bla 1t 8ndla 2
to a substrate and/or an inorganic material layer as wiring to
prepare a laminate.

In general, the weight average molecular weight of the
20 resin used in the adhesive insulating layer in the laminate
according to the present invention is preferably 6000 to 500000,
particularly preferably 8000 to 100000, from the viewpoint of
suitability for production process of the laminate or film,
although the suitable weight average molecular weight varies
25 depending upon the molecular structure. When the molecular
weight is not less than 500000, it is difficult to provide
homogeneous coating. On the other hand, when the molecular
weight is not more than 6000, the film formability is poor and,
thus, the formation of a coating having even adhesion is

30 difficult.
The adhesive may be coated in a solution form, or
alternatively, other method may be used. Further, a precursor
or a derivative thereof may be coated, followed by treatment to

form a desired structure.
35 Electropic circuit components
Electronic circuit components can be generally produced
by the following method. However, the production method is not



foil or a copper alloy foil as wiring is preferred. 35 The | am nate nay be
produced by any process without particular limtation. Specific exan@ %ﬁ @E
production processes include: a process which conprises the steps of Q ﬂ
9 DEC 2043 24 coating a polyimde solutiopsdirectly on a nmetal and drying
the coated netal, or coating a precursor of polyimde onto a netal, drying
the coated netal and thermally imdating the precursor, thereby form ng an

adhesi ve i nsu_?i ipgqa! ey e é)%‘ilbagng%é‘éhod’md 5 then thermal |y contact

bondi ng t he adhesi ve |nsu ating layer a filmas a core insulating |ayer;
and a process whi chAgoble iosissety he phalipsepsitouei FrRpin doveri o6n asfaedl §F m de

resin. i oh SRAnSELY CoRScADCCERELd oK ALhBGal AVGH 105 B1BECHESEN chber cof

onto a polyimde adhesive insulating er prowd on a neta
t he coat ed nefarmabion iodr aetincyid @latcieﬁgmehie pRehe d@mlaﬁt@rarrwdmgng, to

provi de as00r £kttt Slon. PRtk A e 8BSSEN Ga s A0 L ST

the core insulati'ng | ayer accor ove pro ure, and't IIy
contact bondi A§avhe thezrendl ylﬁt obrauqbt alll'ltt@ pl@m%t%l Icam:ﬁate Wﬂditherﬂaﬁﬁ

Further, a_propgessmyi civehe BUPR! efhyier eifd1t Bl NSy aldfifhdidem 5Coggli ng

to the presen I nventi on, has n broug orm is
bonded to a @éﬁgtrqnagrmtdﬁova‘emwrthm@mﬂenqﬁhém whichjbe photRisensgtive

prepare a lar&eeiﬁr 1A gggmﬂaé %hﬁr&@f W@Qﬁe@ 5 s Mav@N e oﬁtn geto

20 resin used In esive I nsulating ayer Int m nate accor
the presédft |h$efhf |30@05§th%1“@15@1'39 M@@ tehscouesed parti biledabpdpyétler abl y

8000 to 100009, xferd%ﬁfbiﬂﬁné’dl a\%}ena%m& sothiéﬁ' | oYt K@ b+ REL AT, Qhdl eSS of
the | am nate or fil al t hou e Suitabl e wei ght average mol'ecul ar wei ght

varies 25 dep@hfeﬁ@rgewéﬁwew'eem % 0 NeFRLEIRIOT RSB Ho agKEPSedei ght

is not |ess thpasds 3@08P0ted with Q'ﬂrfédé‘ﬂehn&ﬁear&é’&}éi% iTBeeReNss. CORAsNY. On
t he ot her hand, _when the no|ecul ar I ght is not nore _than 6000, the film

formability i® Cﬂﬁfo‘rreéinﬂlrc‘ﬂhﬁslmaﬂ?elﬁo?%qdoﬁno?h% nefali-ngThe metg lev i
adhesi oniks BRe difricduGt! imadd Eortibastyersmy iberkoatiathereed s9dibboatio m or

capable of dissolving the metal, such as an agqueous ferric

chloride solution. Alternatively, this solution may be sprayed

onthe substrate. Thus, themetal exposedon the surface is eluted,

and the photosensitive resin is then peeled off by a predetermined
20 peeling solution to form a circuit.

Next, an insulating layer is patterned by the dry or wet
process on the circuit formed on the substrate in the same manner
as described above in connection with the patterning of the metal
layer. For example, in the case of the wet process, a mask with

25 a predetermined pattern image being drawn thereon is intimately
contacted, and an electromagnetic wave with wavelengths, to which
the photosensitive resin is sensitive, 1is applied. A
predetermined developing solution is used to elute exposed areas
in the case of positive-working photosensitive resin and to elute
30 unexposed areas in the case of negative-working photosensitive
resin to form a predetermined pattern. 1In this state, the
patterned product is immersed in a solution for dissolving the
resin constituting the insulating layer, for example, an
alkali-amine polyimide etching liquid, or alternatively, the
35 solution is sprayed on the substrate. Thus, the exposed
insulating layer resin is eluted, and the photosensitive resin

is then separated with a predetermined peeling solution.



alternatively, other nethod may be used. Further, a precursor or

derivative thereof may be coated, followed by treatnent to forma degr}gtrlzgcim]5
structure. 35 Electronic circuit conponent s El ectronic circuit compon

can be generally produced by the follow ng nmethod. However, the production
method is not 9 DEC 2005 25 limted to the foll ow ng rrethod. At the outset,

a photosensitive resin layer is coated or |amnated on the surface of a

metal, on its side where std%%)ené%ﬁvﬁéﬂﬂg %fta%n%ggué%eéf éje,eslﬂ}feeq_nohrgaﬁf@
| am nate according to 5 the present i|nvention. with a desiréd pattern

i mage being BRERahel¥GT iRrepaseghbyi Khe Pﬂlﬁﬁﬂfﬁt ét@bhﬂﬁcPrW%ﬁt?@ a
phot osensi t i V%é?&hﬁdﬁﬁﬁﬁlnﬁ QAHeO¥BRHe RHNSXPASHE SN 4 RRe DR %ﬁ%@ﬁ@i&)ﬁ wave

wi t h wavel engt h photosensitive resin Is sensitive. Thereafter,

when the phot 8%eeRE t FRat reat retahing ofasa yasd tfae- Wee kPredYgpon 1ok ehosed’
area is elsut egyyphddkich, pﬁ:ﬁ@%@éﬂli‘@%ﬁ%'é}%l 1§°|olft L pR. s@fé@ﬁeé}f hge hand,

when t he photosen3|t|ve resin 1s of a negati king type, unexposed
area i s el ut edtainiess pteadt rﬁOrT-éJdtB@v%‘l&Rﬁwoé@I §hPHnthEl1husm thedease ed

circuit Irrageofstr{@réﬂ%ikeaeléﬁ df@d@e tHBL Bt adhd heé&ltﬁaﬁ %b&@ggt tﬁ@ge

formed thereon is then”i nmerse ution  capable of "dissol Vi ng t
netal, such akesn étﬁf@o&@ Fbermsulﬁmm dayss| i$  epmovad ém‘ilaﬂ:h@eﬁ%ipo‘ff@ﬁ s

sol ution may I{Q@taﬁpgayﬁyce Q8 fé&%if@b@asﬂf@% gibe arﬁemérg'am@ﬁétﬁmé he

surface is eluted a phot osensitive resin”is then ee ed by a
predet er Hﬂonedsu@@%émﬁ@rsﬂ WoFganact BEipBLdg sagifpcenedhe éﬁaﬁF’I@m’%}h ng

layer is pattes g biséur dhy ©rasiit et@ﬁ.@ﬁ@%%d@!ésfsheaﬁlirﬂ‘di@arﬁ%r ABerDde t he
substrate in the same panner . as descri bed above in connection with the

pat t er ni ng of ARHL BN NOTGAREC THRPT B RPedet et otatBesiuiireaet thecess,

a mask W th Zfethly edgirbablgthP bl Bows | NeEe feidht gtading bRseRds iashigh
intimately contacted, and an el ectromagnetic wave with wavel engths, to -

whi ch the pHemRerUrRRE 28876 oF Ahasies| the surfacami Lbe. StRinJEs§EaH ned
devel opi ng solgitéxposed HEEEr tthelndmvaiposetha@ressin, kudhe agapeleinmide,
posi tive-wor kaitsn%hghlor}s% arilzihgll\é%rerrésénd %Hg etx%ose'é surface of the stainless
steel is reacted with plasma to form the inorganic nitride and/or
the inorganic fluoride.
On the other hand, in the case of a suspension, which has
20 realized a good etching shape by the wet etching process, neither
an inorganic nitride nor an inorganic fluoride has been detected
from the surface of the stainless steel exposed after the removal
of the polyimide, indicating that no change took place in the
surface. This is a feature inherent in electronic circuit
25 components, such as suspensions, which for the first time have
become possible to be produced by the wet etching process
according to the present invention. The reason why, in the case
of the wet etching process, any change in metal surface is not
observed, is probably as follows. The chemical liquid used in
30 the wet etching is mainly an alkaline solution. In general, the
alkaline solution has lower reactivity with metals than with
organic materials. Further, the processing temperature is low
and is 100°C or below, and the processing time is as short as
several minutes. Therefore, the processing is less likely to
35 change the surface of the stainless steel exposed after the

removal of the polyimide.



30 unexposed areas in the case of negative-working photosensitive resin to
forma predetermned pattern. In this state, the patterned product i
imMmersed in a solution for dissolving the resin constituting the insﬁﬁ%@%wg
| ayer, for exanple, an alkali-am ne poly2m de etching liquid, or
alternatively, the 35 solution is sprayed on the substrate. Thus, the
exposed insulating |ayer resin is eluted, and the photosensitive resin is
t hen separ at ] ; erm ned peeling solution. 9 DEC 2005 26 For a
suspensi on using stainless steel as the inorganic nmaterial |ayer prepared
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from resins having a coefficient of thermal expansion similar

to that of the metal layer be made larger than the thickness of

the adhesive layer to suppress the appearance of the warpage of

20 the whole laminate on the surface of the laminate. The smaller

the thickness of the adhesive layer as compared with the thickness

of the core insulating layer, the lower the level of warpage.

When the thickness of the adhesive layer is excessively small,

the adhesion is deteriorated. When the total thickness of the

25 upper and lower adhesive layers respectively overlying and

underlying the core insulating layer is not more than the half

of the thickness of the core insulating layer, the warpage is
less likely to take place.

In the layer construction of the insulating layer in the

30 laminate according to the present invention, as described above,

particularly in the case of etching by the wet process, when the

resin layers constituting the insulating layer are different from

each other in etching rate, in general, the edge shape is not

straight and the layer having a lower etching rate remains

35 unetched. In the laminate shown in Fig. 1, when the etching rate

of the adhesive layer is excessively low, the etching shape is

such that the upper and lower adhesive layers are projected. On



of the wet etching process, any change in netal surface is not observed, is
probably as follows. The chemical liquid used in 30 the wet etching ig 2005
mai nly an al kaline solution. In general, the alkaline solution has | &gp
reactivity with netals than with organicz2saterials. Further, the processing
tenperature is low and is 100C or below, and the processing tine is as
short as several mnutes. Therefore, the processing is less likely to 35
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than the half
insulating layer and each adhesive layer constituting the

insulating layer is 4 : 1. Based on this, the present inventors
have framed a hypothesis such that, when the adhesive layer has

20 an etching rate of one-fourth of the etching rate of the core
insulating layer, the adhesive layer and the core insulating layer
are etched in an identical time and, thus, a good etching shape
can be obtained. The present inventors have experimentally
demonstrated that this hypothesis is correct.

25 In general, the rate of etching of materials with an etchant
is considered to vary from material to material, and is a value
determined by conditions for the measurement of the etching rate.
It is also considered that the etching rate would vary depending,
for example, upon etching conditions, such as temperature and

30 etching techniques. In the laminate or the insulating film
according to the present invention, however, the shape after
etching is important. Therefore, in the present invention, the
etching rate may be measured at various temperatures, which are
used in actual etching, so far as the shape after etching is good.

35 Specifically, according to the present invention, so far as the
correlation between the etching rates of the layers constituting

the insulating layer satisfies specific conditions, etching
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thermal expansion identical to the metal is used. On the other
hand, the adhesive layer is formed of a thermoplastic resin from
the viewpoint of imparting the adhesion. The coefficient of

20 thermal expansion of this type of the adhesive layer, however,
is larger than that of the metal layer, and, thus, this is
causative of the warpage of the laminate. Therefore, preferably,
the thickness of the adhesive layer is made smaller than that
of the core insulating layer to prevent warpage of the laminate.

25 In general, in the case of the provision of two adhesive
layers, when the total thickness of the two adhesive layers is
smaller than the thickness of the core insulating layer, no
warpage takes place. Ideally, the total thickness of the
adhesive layers is preferably not more than the half of the

30 thickness of the core insulating layer. For this reason, the
thickness of each layer in the adhesive layer is preferably not
more than one-fourthof the thickness of the core insulating layer.
When the level of concaves and convexes in the surface of the
metal layer exceeds the thickness of the adhesive layer, however,

35 the adhesive layer does not bite into the concaves and convexes
and in some cases does not develop the adhesive power. Therefore,

the lower limit of the thickness of the adhesive layer is
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by the molecular weight of the polymer. 1In fact, the above
hypothesis is also supported by experimental data obtained by
the present inventors.

20 In Japanese Patent Laid-Open No. 164084/1994 described
above as the prior art, in a laminate comprising a polyimide film,
with a copper foil being stacked onto one side thereof, and a
polyimide having excellent adhesion applied onto the polyimide
film, the polyimide layer having a lower etching rate is disposed

25 on a side, which is to be exposed to the etching liquid, to prevent
side etching of the polyimide layer. On the other hand, in the
laminate according to the present invention, the polyimide layers
may be disposed in any order from the side to be exposed to the
etching liquid. That is, the polyimide layer disposed on the side

30 to be exposed to the etching solution may be one having a higher
etching rate or one having a lower etching rate. In the present
invention, an etching rate range, which can provide an acceptable
etching shape in the plurality of polyimide layers, is specified.
Therefore, according to the theory of Japanese Patent Laid-Open

35 ©No. 164084/1994, in the case of a laminate having a layer
construction of polyimide layer having lower etching
rate/polyimide layer having higher etching rate/polyimide layer
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resin constituting the adhesive layer according to the present
invention is preferably 6000 to 500000, particularly preferably
8000 to 100000, although the suitable weight average molecular
20 weight depends upon the molecular structure. When the molecular
weight is not less than 500000, it is difficult to provide
homogeneous coating. On the other hand, when the molecular
weight is not more than 6000, the film formability is poor and,
thus, the formation of a coating having even adhesion is
25 difficult.
The adhesive may be coated in a solution form, or
alternatively, other method may be used. Further, a precursor
or a derivative thereof may be coated, followed by treatment to
form a desired structure.
30 Electronic circuit components
Electronic circuit components can be generally produced
by the following method.
At the outset, a photosensitive resin layer is coated or
laminated on the surface of a metal, on its side where the
35 formation of a circuit is desired, in the laminate according to
the present invention. A mask with a desired pattern image drawn

thereon is brought into intimate contact with the photosensitive
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1nt1mate contact w1th the surface of the circuit formed on the
metal surface, and the insulating layer is patterned by the dry
Oor wet process.

20 For a suspension using stainless steel as the inorganic
material layer prepared by the plasma etching process and a
suspension having the same construction as the above suspension
except that wet etching was used for the production of the
suspension, the results of an analysis of the surface of the

25 stainless steel in both the suspensions show that, in the case
of the suspension produced by the plasma etching process, the
resin used in the insulating layer is removed and the exposed
metal surface is reacted with plasma to give an inorganic nitride
surface and/or an inorganic fluoride surface. The reason why,

30 in the case of the plasma etching process, an inorganic nitride
and/or an inorganic fluoride are detected on the surface of the
metal, is probably as follows. The plasma etching gas has a high
temperature of 200°C or above, the surface of the stainless steel
is exposed after the removal of the resin, such as polyimide,

35 as the insulating layer, and the exposed surface of the stainless
steel is reacted with plasma to form the inorganic nitride and/or

the inorganic fluoride.
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brought iito and is 100°C or below, and the processing time is as short as
several minutes. Therefore, it is considered that the processing

is less likely to change the surface of the stainless steel exposed

after the removal of the polyimide.

20 [Example Al)]
Etching test
For a sample, a polyimide resin (polyimide A) composed of
ethylene glycol bis-trimellitic acid dianhydride and 4,4’'-
diaminodiphenyl ether was used as a resin for an adhesive
25 insulating layer, and, for a comparative sample, a polyimideresin
(polyimide B) composed of 3,3’,4,4'-biphthalic acid dianhydride
and 4,4’-diaminodiphenyl ether was used as a resin for an adhesive
insulating layer. Further, a 12.5 pum-thick polyimide film APTKAL
NPI (tradename, manufactured by Kanegafuchi Chemical Ind. Co.,
30 Ltd.) was used as a low expansion polyimide foxr a core insulating
layer. An etching test was carried out using an alkali-amine
polyimide etching liquid TPE~3000 (tradename) manufactured by
Toray Engineering Co., Ltd. was used as an etching liquid.
Each of these adhesive resins was dissolved in the form
35 of a polyimide in N-methyl-2-pyrrolidone (abbreviation: NMP) to
prepare a solution which was spin coated onto a 100 pm-thick SUS
304 plate (manufactured by Nippon Steel Corp.) having a size of
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fluoride surface. The reason why, I n t e ctase asma e chi ng
process, an i&a6Ufaveg paovided atahhse@renaﬁruqfotgerﬁaenprh%lamwarcb aeneke®d on
the surfage of,ike, f@tl%hed'%%piﬁ@%klﬁuﬁéméﬁkl&f‘ﬁth eTBS 1| BHBRlEhhRtagas
has a hi gh terrperature of ove e surface of t stai nl ess
steel is epr@:e’éll%]f tfddm hbickpesalwish aheraesy fypeuéhlmstlpistkiassdeetas as

the insul ati (DHKEANE 186805 Cle BuadAkfe Of i IABLASSpy St SFbad S
react ed W|th asmatoformt inorganic nitride an organlc
fluoride. hpay) OnThﬁﬁeeQﬁtI@e‘rr rhadsanmle rpéa@e§ewe1re Ainpadeasi e

whi ch has reﬁéi ﬁ\gl_ec}% %Q%ﬁlﬁﬁcfi@gm 3 230t Eﬁﬁ%énﬁﬂ&hgxé{h?xufira%%ﬁ§éd I ther

an inorganic nitr nor an i nor uorid been ected fromthe
surface &f t HEOXAW Fn@ineeniag Coxposd. aft whichehadnboar stbrreheviddl @ ni de,

di cat t t o f
I ndi cating Qﬁé%@oﬁ%%g’?t;%gl}f‘e&%d '.%t h§ cséi?lmftﬁe Vi $oBK g#é{f]ef of

i nherent in onents, su as suspensi ons

the first timPdhavdorhetdfe rSBsRﬂllS\Ige tiee ﬁrftﬁju@bacbye%e afet thechfhn

process accosighdithritdaing Pﬁ%&@Bltéy%ér@thérhﬁﬂﬁ%@@11\'(?Mah1dknfe|é§ l@e?&e 10
of the wet etching proceSs, any change in netal surface is not qbserved, is

probably as fRESHREISTRRA cHaFFERSUred Wikh Rekt 3k, (Delteakb 6000 ¢ krAgeramemi nl v

an al kal ipe s@ddifadtured @9nslabn thehnaldq)).ne el wtilanthaskheyerafter

reactivity Wit fad "Blb U e 20 O cHE! Si2i%n P el OGeSST N
determine the degree of reduction in film thickness. For each
sample, the degree of reduction in film thickness per unit time,

that is, the etching rate, is shown in Table 1 below.

20
Table Al
Sample Etching rate, pm/min
Polyimide A About 11 pm/min
Polyimide B About 0.1 um/min
APIKAL NIP About 20 pm/min

The results show peolyimide A has a high etching rate.
[Example AZ2]
25 Evaluation of shape of pattern
A 12.5 pym-thick APIKAL NPI film (tradename, manufactured
by Kanegafuchi Chemical Ind. Co., Ltd.) was cut into a size of

15 cm x 15 cm square which was then securely applied with a weakly
pressure-sensitive adhesive tape so as not to cause cockling onto
30 a 100 pm-thick SUS 304 plate (manufactured by Nippon Steel Corp. ).
Polyimide A and Polyimide B as used in Example Al were coated

onto this laminate to a film thickness of 2.5 ym = 0.3 um on a
dry basis, and the coatings were dried in the same manner as in



15 and is 100C or below, and the processing tine is as short as several

m nutes. Therefore, it is considered that the processing is |ess Iik?fy %@05
change the surface of the stainless steel exposed after the renoval E
polyim de. 20 [Exanple Al] Etching test Ber a sanple, a polyinmde resin
(polyi mde A) conposed of ethylene glycol bis-trinellitic acid dianhydride
and 4,4' - di am nodi phenyl ether was used as a resin for an adhesive 25

i nsul ating | ayghy Q@dAl f Oﬁ*héréé?f'&&f Ah¥CeSATRY Fi1/ RO ﬂé@a%t'é%sffom the
(polyimde B) conposed of 4,4 -biphthalic acid dianhydride and 4

- di ani nodi phe &S Blake aﬁafrhas@epmrta ABdi the g 1anvagHasmad ovesul and rt@e
llayer. Furthere; g s épgﬂﬂe& hiLks %1—)’ Lt AR éH?:l@ﬂrK;ﬁ'— IARIhd Eﬁﬁgmr

manuf act ured by Kanega Chem cal Ind. Co. ]é% was used ow
expansi on pol ?isnﬁééclYH?eCh abeve i ﬁ@lﬂ'HMQng aaslepolm & B wgree%@aw% to

carried ou Uughpg @Eli‘hka&‘heaé@.élﬁnblwr-%{én g‘ee?%rﬁiéﬂ'ﬂ%xd tﬂé“s‘?lgEBEtP’O%us,

(tradenanme) manufactured by Tora I ng used as an
etching |iqui #ilmadhwétnt ﬁésédh@ﬁh‘éﬁ? v@&lﬂﬁﬁi@Q\/\d@Y@Iss?@ldvéé-liﬂnBt Wathopmh 35

of a polyim dgdth%gebl;gﬁla% r_~Lg bHoperd eatlon NVP) to prepare a
sol ution which was spin coat ed ont a 100 th| ck SUS 304 plate

(manuf act ured by Ni ppeaestilns @ach Vlﬁhvﬁfhgicﬂlaﬁl?@ RSyl oayeds wegec m x
15 cmto a thggﬁaﬁiéh% g&v}e‘éndfg ?bm -—aﬁ}ﬁém%&ogbhnﬁTﬁ?lPrg&%%&aﬁl@ oven

at 18 0C f at'es were cut nto a s .5 cm
in | engt & am@nufactwmdnbwl\dmonﬁ@lac:m wmard pr ¥/ jeth itk chppetsaldpy of

the sanple pl gbe1w mzsa(eyaa@ﬁaﬁe kﬂaﬁ@faéaiﬂéa/\@f o@xntd&maésltﬁa’e%pgfert he
filmthickness as an . initial hi cknes

t
t hi ckness net éP11péRt bks (T%!&%I@“fé@@@ f?Fﬁ@eW&‘?reflfF&ﬂ[ﬁa‘gﬂqﬁeéﬁ br¥y VSPH&’H
Technol ogy) . ZbgEgat tlcforndltnaeumtcgnﬁi@iﬁs W ﬁrgéé\ﬂe&i 1I fp Nfha BBL3 Bhee

etchl ng |iquid TPE-3000 (tradenane, nuf act ured ray. Engi neeri ng
o LPa ) P R e BHEBRF P ' GATFeal AYRlgnBATLT oL PEVPGg R aLedeRt 70

C until ala/or&enstﬁwtxdxﬁccﬁf sugnd, ifisil ey diagerng toppert he thi ckness of
the film substanti ill |y suc [ tss%a%e t“g%rq: t hesbgl tsii I fw'ralsm Itngé}(c:eges%hhad

three~layer material was dipped in a ferric chloride solution,
and the copper foil was etched. A 5 pm-thick alkali
development~type dry film resist was heat laminated onto the
20 exposed adhesive insulating layer surface under conditions of

speed 6.5 m/min, roll surface temperature 105°C, and linear
pressure 2 to 4 kg/cm, and the laminate was then allowed to stand

at room temperature for 15 min. Thereafter, exposure was carried
out using a predetermined mask by means of a contact exposure
25 system at 100 mJ/cm?’. The exposed laminate was allowed to stand
at room temperature for 15 min, and the dry film resist was then
developed with a 1 wt% agqueous Na,CO, solution under conditions

of 30°C and spray pressure 2 kg for 40 sec.
Thereafter, the dry film resist was dried, and was dipped
30 in an etching liquid TPE-3000 (tradename, manufactured by Toray
Engineering Co., Ltd.) which had been stirred at 70°C with a
magnetic stirrer to such an extent that a vortex took place. When
the polyimide film was fully removed in the form of the mask,
the dry film resist was taken out of the etching liquid, followed
35 by the separation of the dry film resist with a 3 wt% aqueous
NaOH solution of 50°C at a spray pressure of 1 kg. The insulating
layer, which had been brought to the desire shape, was observed



been neasured, was neasured w th Dektak (Dektak 16000: tradenane, 15

manuf actured by Sl oan Technology). The filmthickness after dipping vv&%
subtracted fromthe initial filmthickness to determ ne the degree of EC 2005
reduction in filmthickness. For each sanple, the degree of reduction in
filmthickness per unit tinme, that is, the etching rate, is shown in Table
1 below. 20 Table Al Sanpl eEtching rate, pnimn Polyimde AAbout 11 pnimn
Pol yi m de BADQWofgh RHNKFN (APhiRndI BANGUECr? Oy AR bapahey
pol yi m de A has g ﬁ etChII’(l rate. é\l [Exarrpole A2] 25 Igggl Li[;ltlorgiJ P shape of
pattern A 12. §X9mhn@hﬂ@€k ‘#melg ﬁlbfipﬁrl m (tradename, manufactured by
Kanegaf uchi Cheni cakhmlnge yagne Ual M Auslifng BE1y dmiddNE AR CM
square whi ch was then seccgﬁr Wlhth aa lWea u 17nl§e€ u¥l]éléléen5| Eﬂl ve
adhesi ve t apesyshddiatothe édl@%ms\ée éaéulaﬁqu)ﬂa@bewaé l piheh waRi e Jsesed 04
plate (manif aghugfd B N ROPILSIRLN aPBER Jror +hEI MR AuBEfy BRIy Hide B as

used in Exarrp e wer e coat ed to't lam nate to a ness of
2.5 fun 0.3 Pm dhealnspdatiagi dayandcenkd dzﬁatnaﬂ@yedebzé gt¢ling ffamhebsdke

C frar
separat od f1om Ty 20gs AltapiadiR apep SHGRE A 5 1Co PR UL bt Tablsy
and the fil maRdshagphi w%@la@mot ApoSE uééca;aekm r@lecmmzhenmcmﬁher
as descri bed gﬁexs gr BN WEtRe e‘tc?a;l g Pehypb é“dietﬁevﬁﬁﬁxfa‘%%t& lfa%p%ﬂ fud an

film The assenbly was_separat ed mthe support. Thus,

adhesi ve ihsuPaPFaBATed i ZHAMPLENAB ¥ tFhewn iddFdei-ve-i nsul ating | ayer were
prepared. These fil Te W3ih an adhesive insulating | ayer were

sandwi ched between a 20 run-t hi ck SUS 304 HTA foil (tradename, 10
manuf act ured by N pp8aL¥ ' ' ¥8L¥X t hi ck copper alloy foil C

7025 (tradenane, m@HéaﬁéWﬂﬁdéyAOa‘snu@d Pin EXQAmphal ACORRErcodtddd onlol &S

rough surface faced the film foll owed by vacuum
copper foil having a size of 10 cm x 10 cm and a thickness of

15 12 um, and the coated copper foil was dried in an oven at 180°C
for 30 min to form an about 25 um-thick coating. Thereafter,
etching of the copper foil was carried out in 45 Baume ferric
chloride having a 1liquid temperature of 50°C to prepare a
pelyimide film (polyimide A). The f£ilm of polyimide A and a 25

20 pm—thick APIKAL NPT film (tradename, manufactured by Kanegafuchi
Chemical Ind. Co., Ltd.) were cut into test pieces having a length
of about 1.5 cm and a width of 5 mm which were then measured with
a viscoelastic measuring apparatus RSA-II (tradename,
manufactured by Rheometric Scientific) under conditions of

25 sample length 8 mm, sample width 5 mm, temperature rise rate
5°C/min, frequency 3.0 Hz, and temperature rise from room
temperature to 400°C.

As a result, it was found that polyimide A has a tan & peak
around 170°C and has a softening point around that temperature.

30 On the other hand, APIKAL NPI film (tradename, manufactured by

Kanegafuchi Chemical Ind. Co., Ltd.) was found to have no tan
d peak until 400°C and to have no thermoplasticity.
[Example Ad]
] . r adhes;
35 Three adherends, an 18 um-thick copper alloy foil C 7025
{(tradename, a copper alloy foil, manufactured by Olin Corp.),

a 20 um-thick SUS 304 HTA foil (tradename, an SUS foil,



contact bondi ng under conditions of pressure 1 MPa and 300C for 10 mn to
prepare a three-layer material having a |ayer 15 construction of SUS :

insul ating |ayer : copper. In such a state that the SUS side was raske@iDEE a5
three-layer material was dipped in a ferriyx chloride solution, and the
copper foil was etched. A5 mthick alkali devel opnent-type dry filmresist
was heat | am nated onto the 20 exposed adhesive insulating |ayer surface

under conditi I ac ratu

M near  pr ess i ffactihed ?2 Pl Bk Cotthl | idhd HP B ERicR e nGll

at room terrpeﬁﬁ’thfélmdﬁirﬁ ehRpe, PﬁéYé‘&i@%illﬁxmeO\Wﬁdd?}f Kéﬁegﬁ}tch}m ng
a predeterm n%éﬁﬁ%&%&fﬁ@&%,%@ )Coﬁéf@tpr%&%ldr Caréd tﬁlésécﬁ%%f le@ tfHH sz-

The exposed | am nate was al lowed t'd 'stand room t enper at ur e
and the dry fiddhesd¥esingabating 13(Y€¢eﬁaée‘élhw1f¢ﬁlal ﬁw/a:aqaa@u@dm@m

sol ution ugdeh&?@vglggﬁedogs% z,g,cgj spray pressure 2 kg for 40 sec.

Thereafter ry filmresist wa ried, and was dipped 30 in an etching
li qui d TPE- 3000 (tr ddeRafRAratainy aémmabyomﬁwlﬁﬁgua@@ﬁwg Bolyimide. )
whi ch had beeR.sfjiyred at 70Cwith a nagnetic stirrer to such an extent
that a vortex took place. Wien the polyimde filmwas fully renoved in the
formof the mask, tdeacavesfiandnQoBYEEES \Wrre dkEAnbienally mrastidedngn Ithgui d,

fol lowed 35 bléutr*f%cée@f‘rﬁé SOt rdfie s Mhzﬁ% |§@ﬂa§%‘t§5n"‘ﬂé& Ehc% ’6’5%%‘&%@“5

NaOH sol ution of 50C at a s pressure I nsul at 1 ng

whi ch hadl beekerwsgghttheo aﬁgesaﬁgu iesulatyiag vleﬁﬁ’%bs%}ddédl@ @tﬁt@awoangs

through an SENNht$6%8858Y eG4 HEN HELGEEAC AR &cﬁl@éféﬂdﬂp@nao th@xaemﬁb%ﬁrae
et ching shape., The etching shapé of the | am nate using l'yimde B was such

that the adhedPF¥lARIDUAIANGE PHyRANGRIYS AL BRI Ofakhy h@éﬂé‘& insWRYIRG core
insul ating | ajeherhcddi@iriap Nt Hﬁé@@ p@h@éﬂﬂ'ﬁ%c@ of geld)@?h\'—@ﬁi@ﬂ Sb@yer

o | oY lact b nach by AToBh SSRSeCoKR L Sbashe 2 ©
el ectron 1d cr peapgepf AhRED LB S ntdilﬁfabthreg Biaamc@ﬁo tde, | addrawdttsi ng
pol yi m de loa']A.‘ueriI% argd#igodixasrrpa{ne abrassiv% mW[t].erJ.af gnder conditions of
pressure 0.7 kg/cm’ and scanning speed 10 mm/sec, and the surface
was thenultrasonically washed with pure water for 30 min to remove
the abrasive deposited on the surface. In this case, both sides
20 of the plate were roughened because roughening of only one side
causes warpage of the SUS 304 substrate.
A 2 to 3 um-thick coating of polyimide A as used in Example
Al was formed by spin coating on the surface of the SUS substrate
as the substrate both sides of which have been roughened, and
25 thecoatingwas dried in the same manner as in Example Al to provide
an adhesive insulating layer of Example A4 on the substrate. The
laminate having a layer construction of resin layer/substrate
thus obtained was stacked onto each adherend, that is, a 20
pum-thick SUS 304 HTA foil (tradename, manufactured by Nippon Steel
30 Corp.), an 18 pm-thick copper alloy foil C 7025 (tradename,
manufactured by Olin Corp.), and a 75 um-thick APIKAL NPI film
(tradename, manufactured by Kanegafuchi Chemical Ind. Co., Ltd.),
by vacuum contact bonding under conditions of temperature 300°C
and surface pressure 1 MPa for 10 min to prepare evaluation
35 samples.
ii) Preparation of evaluation sample of resin film
APIKAL NPI (tradename, a polyimide film with a thickness



[ Exanpl e A3] Eval uation of viscoelasticity The polyimde A as used in

Exanpl e Al was coated onto a copper foil having a size of 10 cm x 109cq? ?@ﬂ
a thickness of 15 12 dun, and the coated copper foil was dried in an"o g

at 180C for 30 min to forman about 25 mghick coating. Thereafter, etching
of the copper foil was carried out in 45 Baune ferric chloride having a

| iquid tenperature of 50C to prepare a polyimde film (polyimde A). The

filmof polyim an Fyn-t hj L fil t.r na

manuf act ur ed ﬁ%d%aﬁeg.a%a?h”ﬁ%ﬁé%ag’a‘f Ra%%ﬁ%éﬁh%ﬂ\%ﬁﬁguf@@m (Eﬁpé%t

pi eces havi ngwas| g¥rjiitdedfasapoyesinstftimand a width of 5 nm which were then
nmeasured with a vi I i i p = ( :gﬁé]_%g]

manuf act ured by Rhe%snglt?_r?%éiidgltl |c%l‘j%dgré§§%%%?$isé%é%fat' _sa?%?‘é\rer%ngth
8 mm sanpl e Vpurhersedmn ttdepEaneun_NneE g glascribedi aboveegiehy 3.0 Hz,
and tenperature ris r g t e S ] S
found t hat5 pol yi m dgh%& Iﬁéz;gslrg%{%ﬁn @g%egﬁéﬂga?oléﬁ&%%gg&tgﬁ%ﬁ?%g ec!'[iﬂ&sosfttél g]rﬁéﬁg

poi nt around ¢mad ¢amiperfatheeadha&ferds tindeat bendaiwhs A RAD°N\Rind i1l MPa

t radenane, u d f , em 3 1d. und
50 have no tgﬁg gj‘%%égtgur?? ?ﬂg%g%?aﬁgm%%a?g%ﬁgcﬁg?%Ihggt Ihgl %lfmﬁ Fg'(grrpl e
A4] Eval uat i swrettunthedi ¢he3foThoenadramsimgd.ioas.18 ramt hi ck copper all oy

foil C 7025 (trade o] . [ ur ed. {n,Corp.),
2720 tun-thi ok Sus Somo REToR FrieRiedd ki S AE' € Blncti oo BF
manuf act U0ed by Ni ppRIKIS: ¢8I Quhpckneasd2® Wig pnet D2k @ 0Unes P 8f juh)n
(tradenane, polyim | A y,-Kane i ] 5 d-r Co. ,
Ltd.), were provi de@%@ﬁgg}}&gg{t‘%ﬁg%?tl agﬁg#@e@% aJt(E:l%rrllgeE azfrér and
the resin filwmto the adherends 5 were evaluated as follows. i) Preparation
of evaluation sanpl g; pf mdhesiege pol yi m de resin Concaves and convexes were

intentionally provided on the ) . .
Each of the samples of the above items i) and ii) was cut

15 into a width of 1 cm with a hand push cutter, followed by a
90-degree peel test with a material tester type 5565 (tradename)
manufactured by Instron at a tensile speed of 500 mm/min. The
results are shown in Table A2 below.



surface of the substrate so that separation does not take place 10 between

t he adhesive insulating |layer and the substrate and interfacial peeling

bet ween t he adherend and the adhesive insulating |ayer or cohesive fgiJFgre
of the adhesive insulating |ayer necessarily takes place. The surface of a
100 pun-thick SUS 304 plate (manufactured?by N ppon Steel Corp.) was
roughened by 15 neans of a wet blaster nmanufactured by Macoho Co., Ltd. with
al um na of #1000 as an abrasive nmaterial under conditions of pressure 0.7
kg/ cn2 and scanning speed 10 mm sec, and the surface was then
uItrasonicaII¥ ﬁﬁshed with pure water for 30 mn to renove the abrasive
deposited on ace. In this case, both sides 20 of the plate were
roughened begause rougheni ng of only one Sldepmﬁﬁ&%%ﬁ warpage of the SUS 304

substrate. Al 2 tOSéh@E&thiC bUGlIHg’Uf‘pLIyTHIUC A—as—used—n LAQHPT Al
was fornmed by spin coating pn tHe ®&5f ace |ofSUha08UB-8Abst r #PIKARSNPRhe

substrate bot Poﬂﬂﬁfdé)f which 'iiﬁﬁﬁféiﬂ rg ughed}%d /%d 25 tth&@?&,’.dﬁg was

N o e

dried in thelsare—fanrher—asHn oXafpr-e—A U‘PIOVIUC afraaReSHve—+Histrat | ng
| ayer of ExapPPEKA4 NRI t he substrate. The| | anminate having a | ayer
construction of resin |layer/substrate thus obtained was stacked onto each
adherend, that is, a 20 Mnthick SUS 304 HTA foil (tradenane, manufactured
by Nippon Steel 30 &rapIpsukbh, tdeRRIEA: NRIchbied tapig)ane; mapufggtured

(tradenans, pRUERYaFCH 1 bYh&AIdhICRNA. )Go Andta. | M ok sdhéFhdAle BRI I M
(tradenane, manpufactured by Kane%af uchi Chemcal Ind. Co., Ltd.) by, vacuum

cont act bondlﬂﬁ thricrdherfiidsi bivs Contachpkeading: 3Ghe r&ﬁ&°§uﬁ?’éc§hfﬁ et¥ure 1

MPa for 10 nipelDewdERY eeS¥deé Ul At , 38s BB Ebed abo{?éﬁpg{@wqumfmm
eval uati on sa e of resin_film., API L NPI.(tradenane, a |mdef|Im

with a thi ckneS¥ ¢'aSeETS605r B YeIPePEARLIGH fa@b’u?%'elt{ﬁﬁ alﬁ’é’&é(f‘ﬂ&ﬁ‘?
Chem cal | nd.hé®. adﬂetsiv)e swaén@ﬂ@vasi%dxom anr eabbefA? Mt HsSi gesvoded he

above-descri bed hree dher ends ou hene in_t sane ner

descri be %abo%o ‘The Wﬂa ‘?rfstﬁ Graf? %W%cfgcgﬁmegﬁé‘:ﬁd

stacked ont otmﬁopdfastthﬂlayhfreedamndeWhemrMidmmsYoéom &iathded VPes
less likely to develop adhesive power, whereas the polyimide resin
using ethylene glycol bis-trimellitic acid dianhydride according

to the present invention has a very unique composition which has
15 both properties of etchability and adhesion.

As described above, in a laminate having a laminate
structure of first metal layer/insulating layer/second metal
layer or a laminate structure of metal layer/insulating layer,
when the insulating layer is a laminate of a plurality of layers

20 and at least one of the layers constituting the insulating layer
is formed of a polyimide resin which comprises repeating units
represented by formula (1) and has a glass transition point of
150 to 360°C and is dissolvable in a basic solution at a rate of
more than 3 um/min, the laminate according to the present

25 invention has a good shape after etching and, in the case of a
continuous laminate, can be continuously etched and, even in wet
etching, can be etched with high accuracy. Thus, the
productivity of etching is high, the apparatus cost is also
advantageously low, and a good etching shape can be realized after

30 etching.

Optimizing the etching rate of an adhesive insulating layer
in an insulating layer of a laminate for precision electronic

circuit components, such as wireless suspensions, and, in



to prepare evaluation sanples respectively having | am nate suructure of the
foll ow ng conbi nations. API KAL NPl (thickness 25 m - SUS 304 (thi ckg s 20
pun) 10 APIKAL NPl (thickness 25 C 7025 (thickness 18 pun) API KAL NPIDEC 2005
(thickness 25 pun) - APIKAL NPl (thickness 75 pun) iii) Peel test Each of
the sanples of the above itens i) and ii) was cut 15 into a width of 1 cm
with a hand push cutter, followed by a 90-degree peel test with a materi al
tester type 55@511&5@(19@@@@9“1 faéﬁ%Hi@ﬁ'oE%Hé“é&ﬁ@é&@é J.ﬁsﬁfé‘l_siﬂgg d of
500 mfnin. The results are shown in bel ow. abl e A2
Adher end Sanp8eed 702986S Siowlhanaaps K/:;@ampzapépyu wifd ebmlzs@:ogvcéﬁﬂzetw mL.600
glem AP KAL NoFoperéip réqu@sihéntd Ne1ARIALBY did Hebhhadapans, anulart ured
5 by Kanegaf uchi~ Chem ca d.) “was not adhere t0 each of the
adher ends by @bﬁﬁbﬁ:‘%ltbﬁﬁcﬁlﬁglltﬁﬁ@qﬂébx@#aflé?ethﬁ@ Fentpediehery pPEopesie in
that, as describheraRame. !t AN ndid,M 28%Ad15% [EOMne present
therm)pl asticity. By contrast, polyimde A had adhesi Ve strengtnh as shown
in Table A2, iW¥@NGEIONor bhe dAHOPEigBoPF edul PRlYIMHide dEA8hBt Mavdfigt Hehe

fol | owi ng f ackoydlisdriBRBORbESLE & b rhe E8E {85 4 aheihddBiaTahbY soMCt

bonded, is less likely to devel op_adhesive power, whereas the polyi mde

resin using LRYSH edd@ giBR oPOBYiMide nF]-IaFnllflla‘é‘Eacilftﬂj diaAndaEiee rdfaly to
the present i Qﬁﬁﬁﬂé}fédmyaréﬂ i’zé‘ &h@usbsw%a&ﬁ%ewsch TiRSterbreboine
properties of_etchability and adhesi on. destri bed above, in a | am nate

havi ng alPani keinats haring &her a‘?ques%a}’r‘é? SPNELYRET 19R GRA PR GOPEJBEPEdbNd

netal |ayer &t aeﬂd:}mdwataﬁd%ﬁélqatﬂﬁla&fe 'fBEabré@i’ﬁdn iNEddohie bayaiit when
the insulating | ayer is a lamnate of plurality of layers 20 and at | east

one of the | @REORSRIS FHLRL Y DEIROTOUPRELE G oAb e - (LimsiEasg ofes the
polyi m de resjét \BichingOiPappEsSed SRENING tHH b® carried out in an etching

time which is at least one order shorter than the etching time
15 necessary in the conventional plasma etching.

When the production of precision electronic circuit
components, for example, wireless suspensions, by wet etching
is contemplated, as is apparent from the results of the following
examples, products free from a change in quality in the metal

20 surface can be obtained.

[Example B]

Etching test

Insulating layers were prepared using the following
thermoplastic resin varnishes and low expansion polyimide films

25 by the following method. In this case, the following etching
liguid was used for etching.

Thermoplastic resin varnish -+ PAA-A (tradename),
polyamic acid varnish manufactured by Mitsui Chemicals Inc.; N
8020, AT 8020 (tradename), and BA 5050 (tradéname), polyamide

30 imide varnish manufactured by Toyobo Co., Ltd.; and SN-20
(tradename), PN-20 (tradename), and EN-20 (tradename), polyimide
varnish manufactured by New Japan Chemical Co., Ltd.

Low expansion polyimide film ---- APTKAL NPI (tradename),
polyimide film manufactured by Kanegafuchi Chemical Ind. Co.,

35 Ltd.; and KAPTON EN (tradename), polyimide film manufactured by
Du Pont-Toray Co., Ltd.
Etching liguid -« TPE-3000 (tradename), alkali-amine



represented by formula (1) and has a glass transition point of 150 to 360C
and is dissolvable in a basic solution at a rate of nore than 3 pn1m'nD tzrdﬁ
| am nate according to the present 25 invention has a good shape after 9 DEC
etching and, in the case of a continuous4ham nate, can be continuously
etched and, even in wet etching, can be etched with high accuracy. Thus,
the productivity of etching is high, the apparatus cost is also

advant ageous| b_o'l?‘ﬁnié@de@lﬂﬁ?@dlﬁéﬁm %rﬁﬂ%@%n%éﬁi ﬁvgg ‘Iirr‘:@luizgﬁﬁ!né@%ﬁﬁg c3Q,

etching. optimzing the etchi'ng rate of an adhes Ing layer in an
insul ating | aj®f-of a laninate for precision electronic circuit components,

such as wrel ess sugpensheAtopBtic Pefilfia 04! %?ﬁwéaﬁi&?bh’ﬂe the
adhesi on of the adhesive i nsul ating layer ood neans_ si t aneous

real i zati on oRNb8¥H FUhtladpchaving gr §|@§¢t6yf9r1éq9mr7érﬂe'ht0§l. apgd aHdhigknessar t

techni que,c it ka | b 0.8l Sl y | i b .

cont r adi ctsor yogr %%Qﬁ‘?‘gtgdér‘ éfé‘d’l%?*é%%%t%f 2&%{)ﬁ%t?g#'ﬁerTﬁle:%S?%ggc%él%%ognst.8ft he

present inveddilofhetvrniddhes oN 802@ poradenage,r pollanisge nfnide varnish

above- descri begdnapssihiéd b lrfw(%d B, aS.a& ,aggienﬁy@ (ePaHbALMAY pldzlgr)éﬁ\ridé” t he

pol yi m de | am nate and i1 nsalating filmcan t aneously real t he above

requi renent s. imhdeervgraishhemepufaptweed Ravilayobre Giboveltdylr BBNEPPACt I on
can be continyppah¥name} glsiég&gjéﬂde %ﬁdé%rhlaghwﬁufﬁht%‘éaw By&!)@@B[?E' c

circuit conponents can continuously treated erefore, when the
wet etchitly i Etdppt iU 20ef eFradrpanen pelyrirideyasnishn manudasturgd by Bewwhi ch

is at | east opgpahdeheniOil ebol NanthNe, ehphl Y- trhRRBReS S Yol yikiEe
conventional plasma etching. Wen the production of precision_ €leCtronic
circuit conp8AERLED, Manuiagkpred Ry Newedaran {hamsicods Copy Lkd- ket €XFRBL i s

contenpl at ed, fag PAAARPRE LAl thR yaREW aiafl vaifikel hRwWuectexedPhbes,
products free froma change in quality in the metal 20 surface can be
obt ai ned. [ Ex¥#pfel ghemicahs da.dsveresiigdi gy anageen akel 806 Eparddmigi ng
the fol | ovi ng On the other hand, the coated portion of PAA-A (tradename,

polyamic acid varnish, manufactured by Mitsui Chemicals Inc.)
was dried at 120°C for 15 min to remove the solvent, and was then
subjected to predetermined treatment to conduct thermal
imidation, thereby preparing a polyimide.
20 Each of the dried coated products thus obtained was cut
into a size of about 1.5 cm in length x about 2 ¢m in width, and
a cut was provided with a cutter knife at the center of the samples,
followed by the measurement of the film thickness as an initial
film thickness with a tracer type film thickness meter Dektak
25 16000 (tradename, manufactured by Sloan Technology).
Thereafter, the samples were dipped in the alkali-amine
polyimide etching liguid TPE-3000 (tradename, manufactured by
Toray Engineering Co., Ltd.), which had been stirred with a
magnetic stirrer regulated at 70°C to such an extent that a vortex
30 took place, and, for each dipping time, the thickness of the film
substantially in its site, where the initial film thickness had
been measured, was measured with a tracer type film thickness
meter Dektak 16000 (tradename, manufactured by Sloan Technology).
The film thickness after dipping was subtracted from the initial
35 film thickness to determine the degree of reduction in film
thickness. The results are shown in a graph of Fig. 4 wherein
the dipping time (sec) are plotted as abscissa against degree



t her nopl astic resin varni shes and | ow expansion polyimde filnms 25 by the
followng nethod. In this case, the followng etching I|iquid was used for
etching. Thernoplastic resin varnish PAA-A (tradenane), polyan c aci 005
varni sh manufactured by Mtsui Chemcals Inc.; N 8020, AT 8020 (trad n@aﬁ;e X
and BA 5050 (tradenane), polyam de 30 imde varni sh manufactured by Toyobo
Co., Ltd.; and SN-20 (tradenane), PN 20(tradenane), and EN-20 (tradenane),
pol yi m de varni sh manufactured by New Japan Chemical Co., Ltd. Low

expansi on pol yiem J Chy et Egﬁm aden olyimde film
manuf act ur ed }égnkgﬁgégjf%%hlin éﬁé%Agg I n%g dg}.“{’ %§56gt8§.n‘;atghd KAPTON EN
(tradenane), polyinfHe fiakem wdndtadtimged oy mib) RANtZO°6r ayf Geach Lefl. tEechi ng

liquid ~.. TPEhéQHQ;fJﬁé@:EEWﬁ)n Wirkdlsheanang %aQECo%O%éhoqpléﬁrgﬂng@on .
etching |iquid manufactured by Tray Egqu(l neering Co., Ltd. The thernoplastic

resin varni sheelwéride fiidmsoul by Win 61kahiSusimopodiyirddraotalying diiggidf 15
cmx 15 crg angpa.tHhEReaTeratd, HARuPI-L Ol B{)'u‘i‘ﬁ;ﬁ?ﬁ%ﬁe&%@cé?, 'I‘td-r!;?e
Il raden de

coated portions of all the varnishes [N 8020 (t me, polyam de i
varni sh  manufi@cthewd By TedlebBldeelowi d., AT 8020 (tradenane, pol yami de
i mde varnish, manufactured by Toyobo Co., Ltd.), BA 5050 (tradenane,
pol yam de i m de varni sh, manufactured by Toyobo Co., 10 Ltd.), SN 20

(tradename, p&8RieiRk varni sh, nanufactured by New Japan Chenical Co.,

Ltd.), and EN-20 (tradena lylm de vdr . manuf act ur ed.by |[New Japan
Chemical Co., Ltd.)] b%cepgfeﬁ‘gi@;@#(ua@?&p,g &&‘%&qﬂi&*‘u var ni sh

manuf actured by Mtsui céerd®als Inc.) wdre #bbet 1h @aw/miren at |1800C for
30 min. 15 On the other l,, the coated porti f.P t radenane,

pol yam ¢ aci d var ni sbh—ai e%:—t uvr-ed—by—M-str h%g%gﬂ. ]%a’ﬁ@@é% —wgs dried at
1200C for 15 nmin to nenovaT tHEGol vent, arld wabouheh. 05yl /axined tjo
predeterm ned treatment tggconpduct thermal im')ga.ti._g)n'%}lﬁq{ eby prieparing a

polyi mi de. 20 Each ofrthe—dried—coated—pragducts—thus—obtarned—wag cut into
a size of about 1.5 ¢miNI&PH h x about 2 cnibeut @i h, 1weimin

APIKAL NPI About 20 pm/min

EN-20 About 11 pm/min

BA~5050 About 15 pm/min

KAPTON EN About 7 um/min

10 Evaluatijon of adhesion
Three adherends, an 18 pm-thick copper alloy foil C 7025
(tradename, a copper alloy foil, manufactured by 0lin Corp.),
a 20 pm-thick SUS 304 HTA foil (tradename, SUS foil manufactured
by Nippon Steel Corp.), and a 75 pm-thick APIKAL NPI film
15 (tradename, polyimide film, manufactured by Kanegafuchi Chemical
Ind. Co., Ltd.), were provided, and the adhesion of the
thermoplastic resin and the resin film to the adherends was
evaluated as follows.
i) Preparation of evaluation sample of thermoplastic resin
20 For AT 8020, a resin layer having an extremely low etching
rate as shown in Table Bl above, the evaluation of the adhesion
was not carried out. For the other thermoplastic resins shown
in Table Bl, the adhesion was evaluated as follows.
The surface of a 100 um~thick SUS 304 HTA plate (substrate)
25 (tradename, an SUS foil, manufactured by Nippon Steel Corp.) was
roughened by means of a wet blaster manufactured by Macoho Co.,

Ltd. with alumina of #1000 as an abrasive material under



a cut was provided with a cutter knife at the center of the sanples,

foll owed by the neasurenent of the filmthickness as an initial filrﬁ
thickness with a tracer type filmthickness nmeter Dektak 25 16000 DEC 7005
(tradenanme, manufactured by Sloan Technol qgy). Thereafter, the sanples were
di pped in the alkali-amne polyimde etching |iquid TPE-3000 (tradenane,
manuf actured by Toray Engineering Co. , Ltd. ) , which had been stirred

TSk IR E UG 8Ly MLl S B RS S BBt
substanti al | y airml ithe siitfacevwearsethie uhitdsen ithl iyt W skabsd thaguréeerter
nmeasured, was neasured with a tracer e.filmthi.ckness ,.meter .Dektak 16000
e, M

i ppi ng was stubtirsa ; esi bEa attlemw GAuTene
t he degree, of redQPtLon Lp fi.lm _thickness. The result regigp 4i a graph
of Fig 4 hnePEaBS D sy Prive fintrtses YrsrdaolstunsDiodts hated
degr ee]c 9 DEE: E@JB:hbe/smbsn:eduet i orhe]ic rre‘aislﬁm ?\rhyﬁlsbﬁeavépnan@xmmém evexr€he
rate of etchin tun/ m at_7Q e 0 e rmopl asti.c.resin
var ni shes andlglécéﬁ'%&fmf“ﬂiylp&ﬁvééﬁﬁn%?% € HHHASH aﬁqﬁﬁ ngﬁ;tﬁ%aﬁa@ as the

al kal i -am ne pabstrade etschiles:,| i gqpdnl thd PRpplffatisadefianensideuf foxicered by
Tray Engi neeri Co,.,. Ltd, i hown jn Table Bl bel ow. .Table Bl '

ayor Bt ohi ngr SERALETiPH Hoda isab o0 LA i tRRRD A e R APUPR 2T the
8020About 10 01 medralnphatNa20ttbo subsprd e anN BOXOAlmisl. peed M bAPNESL the

NPl About 20t ugialn. Bl 204bout 13, 'L P 505Gy 15 Conlm g KAET O
ENAbout 7 tun/ mn %6’ va uaﬁyon osllf?L ag‘ﬁgm on r'ee adherends. an pmtlﬁ'i ck
copper all oy fleiylerCngoe8sarily takes place.

The resins shown in Table Bl above were spin coated onto
the surface of the metal plate as the substrate, both sides of
15 which had been roughened, to a £ilm thickness of 2 to 3 pm. The
coatings were dried in the same manner as used in the etching
test, optionally followed by imidation. Thus, resin layers were
provided on the substrate. The laminates having a layer
construction of resin layer/substrate thus obtained were stacked
20 onto each adherend, that is, a 20 wum-thick SUS 304 HTA foil
{tradename, manufactured by Nippon Steel Corp.), an 18 um~thick
copper alloy foil C 7025 (tradename, manufactured by Olin Corp.),
and a 75 pm-thick APIKAL NPI film (manufactured by Kanegafuchi
Chemical Ind. Co., Ltd.), and vacuum contact bonding was carried
25 out at a temperature, which provided the lowest storage modulus
of each of the thermoplastic resins, at a surface pressure of
1 MPa for 10 min to prepare evaluation samples. Here the tan o
peak obtained in the measurement of viscoelasticity was regarded
as Tg.
30 ii) Preparation of evaluation samples of resin films
APIKAL NPI (tradename, a polyimide film with a thickness
of 25 um, manufactured by Kanegafuchi Chemical Ind. Co., Ltd.)
and KAPTON EN (tradename, thickness 25 pum, manufactured by Du
Pont-Toray Co., Ltd.) were provided as resin films.
35 Both sides of the above-described three adherends were
roughened in the same manner as described above in i).
The resin films were thermally contact bonded and stacked



(tradenane, a copper alloy foil, manufactured by Ain Corp.), a 20
tun-thick SUS 304 HTA foil (tradenane, SUS foil manufactured by Ni ppg(r]D C 2005
Steel Corp.), and a 75 pmthick APIKAL NPl film 15 (tradename, polyim eE
film manufactured by Kanegafuchi Chem caly Ind. Co., Ltd.), were provided,
and the adhesion of the thernoplastic resin and the resin filmto the
adherends was evaluated as follows. i) Preparation of evaluation sarrpl e of
therm)plastlcres 0,.For T800 a,resin |, n e | ow
etching rate® OW% S Ayeder coRdt %Qpﬁa?fo{b%o ‘i”?‘é Siﬁgsg%

was not carrlzanbpzane @mlueh:eiomt heamphm nrpkpetiivelgi havihgwa lamindte Bl,

t he adhesi on %@tsi uate S¢ WS, . f. of a 100 pmthick SUS 304
HTA pl ate (subs cgct\(&le %RZCSQ{@ dfﬂféa"? 9 & t]'@l%g% S

manuf act ured by Ni ppon

Steel Corp.) was rzmgmnﬁﬂxb mﬁﬂﬁﬁes@‘ 28 R} -blswsteoz;rrﬁmm‘camwsedo hymVacoho
Co., Ltd. with al um #1 s an rasive 005 43
condi ti ong of pressfﬂ?r Eg an“r)ig sﬁ‘g{gl g&d‘“ﬁ

surface was then ulArmeaniveal kyhmsrkwb \EI5t umiy Uk e R Ty NﬁIOY(tBQcHhésé 075 enove
the abrasive deposited on the surface. In this case, both sides of the
pl ate were rd’ﬁ‘éhened because 5 roughening of only one side causes warpage of

the SUS 304 plate Iﬂ@’HdBEENUPGhicamﬁessT Ipes mqsonSMwmpr(m\ie&néad EONMEXES
were intentionall ded t he su:j%\ce of % zo tal, pl.ates 3@ t he
E éﬁﬁ%?‘&%?% PYensF r(:'%h i B} does

substrate is that,
not takeipl ace bet m@mr(mmkhayerzmpﬂ)t-haplmm (phmlen@@s 7BQim)

substrate and i nterfajfl ?k,agggki&g IIb Sl YREN the adherend and the resin | ayer
0

or cohesive failure he“resin ayer necessarily takes place. The resins
shown in Tabl e Bl &ssheoficthe syniugbaordamptles chel santate) ofast ot mgrta

plate as the é%@?h’ia&f’l Prﬁl éirﬁ%rﬁi ubh LGl hady 8§Qd hﬂ}‘%h%‘eé’e A &

filmthickness e coatings were ‘drie sane nner as
used in the @esdi ngestesﬂlﬂbpﬁl onatexiglo| lt@ﬁéérbyt}mﬁ dét5|6§n (Thadenamsdi n

| ayers vege npdedrea phemben atea tifsd1alTispaEaSoRA N miulid) Cirhe
construction of resin |l ayer/substrate_thus obt ai ned were stacked
strength of adhesion (g/cm’) of each evaluation sample to the
adherends is shown as the evaluation results of adhesion in Table
B2 below.
For the resin film in ii), the results of the 90-degree
20 peel test are not shown in Table B2 below because the resin film
was not adhered even after the contact bonding operation and thus

could not be evaluated for the adhesion.

Table B2

Thermoplastic Adherend

resin C 7025 SUS 304 HTA APIKAL NPT
PAA-A 1250 g/cm 1300 g/cm 920 g/cm
N 8020 190 g/cm 10 g/cm 270 g/cm
BA 5050 520 g/cm 50 g/cm 820 g/cm
SN-20 250 g/cm 70 g/cm 200 g/cm
PN-20 300 g/cm 200 g/cm 360 g/cm
EN-20 1250 g/cm 820 g/cm 1600 g/cm

25
Evaluation of shape of pattern

In order to prepare a core insulating layer, a 12.5

um-thick APIKAL NPI film
manufactured by Kanegafuchi Chemical Ind. Co., Ltd.) was cut into

(tradename, a

polyimide film




20 onto each adherend, that is, a 20 pmthick SUS 304 HTA foil (tradenane,
manuf actured by N ppon Steel Corp.), an 18 pmthick copper alloy foi DCE‘ 0
7025 (tradename, manufactured by AQin Corp.), and a 75 pmthick API KAL &IFZP
film (manufactured by Kanegafuchi Chemicagd Ind. Co., Ltd.), and vacuum
contact bonding was carried 25 out at a tenperature, which provided the

| onest storage nodulus of each of the thernoplastic resins, at a surface

pressure of 1 MPa f 0Omn repare eval uati.on sanples.. Here t tan 8
peak obt ai nedai%l%%é&:ré sﬁme’freﬁcﬁ‘fs&l?&%eﬁ%%tﬂe&l? eﬁﬁr;% e"éh’r%&'asagﬁ%. 30
ii) Preparatigsc@feByappatQbri@ Rl B0 Eﬁn—tﬁ‘ﬁ'lﬂ sud B4 pARKIEA:i NPla Gbéﬂﬂ_ﬁna%,
a polyimde filmwth a thicknes of pm _nmanuf act ur ed by Kanegaf uchi
Cheri cal | nd. PESSSHIG GRS iy K ‘Eef\li(atpreaﬁgnﬁﬁe?% MY & fecg g,
manuf act ur ed tiyefkby Pbattdwimy the snrfbde b€ ppl pinm ke fa3mt egnntlie fame 35
Bot h si dez’ of the above-described three adhgrﬁnds wer.e rgf(?Rgne in the

r § VETE &P

sane nanner dRARRST APHRTE fheys inTihe SECPADE YRt/ P§MLont act
bonded and stpekeihiHOEErROND, #intdacttiedbytie: adpen @heémitalialo .CoDth ) ons

of 300C and 1 _MrPa_ t.0 r re eval yation sanples respectjvely having
Caminat e st '4R% GRIOFORREd 5 PRVRIRE S ARYEF o, 2 ABRRAIDAPANGES, Plichess 25
tun) - SUS 30gn QtdlBCdiﬁ\@ﬁ%cﬁ%l%@is Larirt KAlf iNithwdd BhekAL$ed 25 Therkartér /025
(thickness 18 tuH AP Pl (thickness 25 tlthun% -éﬁPl KAL NPI (thickness 75
PM KAPTON ENFR¢ FogkRdsEr % vag eEaré‘t% LHEOR (e RIR R 36 #irhe %W'EN
(thi cknes® 25andirghe pcly@nbdé tiilekpasstithédinvel] KARTERE PYlGtimiceneshn 25
pm - APIKAL NPl (thickness t I d1 val uation results Each of the
eval uation safff é')éga&]n F?Pgh%giscﬂ %&és‘g%i)lﬁ £o5° fswnaﬁzht%fcafscﬁncﬁﬂ(ﬁl%ghand
push cutter, Imkthevemhdyaandd adedpser ibededbdwest aviillin af EWE-R0iwds feshed. t ype
5565 (traden ufactured by ILnstron.at_a tensil g speed .of 500
mm mn. The algpt?% eangfaﬁ;%g? %%%gselpgﬁaiéﬁ?c n 3Pee%'é$[9%l\7rta1 ug{“ilgh tg]%ﬁew%%ht he
adher ends i s aheathessviehdagenl wat imrepaged.t s of adhesion in Table
15 In the same manner as described above, a film of PAA-A was
formed on both sides of a 12.5 pm-thick APTKAL NPI film to prepare
film B with an adhesive layer, and a film of EN-20 was provided
on both sides of a 12.5 um~thick KAPTON EN film to prepare film
C with an adhesive layer. The etching rate ratio of the core
20 insulating layer to the adhesive layer is shown in Table B3 below.



B2 below. For the resin filminii), the results of the 90-degree 20 peel
test are not shown in Table B2 bel ow because the resin film was not d@rﬁﬁ
even after the contact bonding operation and thus could not be eval udt
for the adhesion. Table B2 Thernopl asti cAdherend resi nC 7025SUS 304
HTAAPI KAL NPl PAA- A1250g/ cnl300 g/ cnB20g/ cm N 8020190g/ cni 10 g/ cn270g/ cm BA
50505209/ cnb0 g/ cnB20g/ cm SN- 202509/ cniv0_g/ cnP00g/ cm PN- 20300g/ cn00
g/ cnB60g/ cm EN- 2012509/ cnB20 g/ cnl60pg/ gm 2 Eval uati on of shape of pattern
In order to prepare a core insulttjng mﬁ\yef, @ |(12.5 tun-thick APIKAL NPI
film(tradenane, a polyimde fi W manyflaet ur egl by Kanegafuchi Chem cal |nd.
Co., Ltd.) was cut into 9 DEC 2 Eng sikze Off 15 cm x 15 cm square the
peri phery of which was then setﬁlﬁeﬁy caﬂpf‘i ed onto a 100 pmthick SUS 304
plate with a weakly pressure-séndi¥|ve |ladhesiye tape so as not to cause
cockling, thereby flattening the su{face of the polyimde film in the sane
5 manner as descri bed above in F%e chijng testi, EN-20 (tradenane,

P

e

pol yi m de varni sh, manufact ured| New Japan Chenmical Co., Ltd.) was spin
coated as an adhesive layer to 2 IntHicknesé of 225 mO0.3 Nun on a dry
basis, and the filmwas then dri &g Therdaftpr, | the coated fil m was
separated fromthe SUS plate as|g®e support{ 10 and the polyinide filmwas
turned over, and the polyimde Lf'r'lgm rvvas agpi njapplied to the SUS plate so
as not to cause cockling. 1In tt@?a@nmﬁ‘her“'as descri bed above, a fil m of

EN-20 was fornmed. The assenbl y|awas sepgra't ed=firom t he support. Thus, filmA
with an adhesive | ayer was prep%p-eﬂ w3y | tthe sane manner as descri bed
above, a filmof PAA-A was forled B8h bqt h §ides of a 12.5 pmthick API KAL
NPl filmto prepare oo
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filmB wth an adhesive |layer, and a filmof EN-20 was provided on both
sides of a 12.5 pmthick KAPTON EN filmto prepare film Cwth an adlgeﬁ't\/ﬁﬂ5
| ayer. The etching rate ratio of the core 20 insulating |layer to the
adhesive layer is shown in Table B3 bel ows79 DEC 2005 Hn N 9 DEC 2005 47
These filnms each with an adhesive | ayer were sandw ched between a 20
pmthick SUS 304 HTA foil manufactured by N ppon Steel Corp. and an 18

hum t hi ck copper al knﬂ)ésé%iln@ AeviN Vacﬂuéﬁcéﬂe%‘lv@’]l%}e &gfg -satifiBAkg

copper foil in its rough surtace ed the y vacuum
contact bondi hgtwedera Zbmd-thank SiﬂS p3 &k $ilize foilMPaaanfaSO@d dry Nippon to

prepare thre er ter avig Fu U

i nsul ating | agelr?&f( CO’I% dxﬁn asﬂc\é ag'mt?ijl ¥:§{1a géﬁl S%iigydgovésstnagﬁ

10 three-| ayemanr'af@@tlarrembx Oanpﬁén‘pu rfathat cpppefhifedilda $b% gobgh sumﬁa@ech
the coppers fOkhoed i thifk AbsRldudley sl ORTRA ! YOSty BbhaLAGSkakepas

heat | am nated onto t e expose eS| ve” | ayer ace un d|t|ons of
speed 6.5 Mrmqndr.’oicbnsu:rﬁ qn:eassue‘lepérm?ar and 05@) Carﬁtbﬂ iIfearinprtes purepalet o 4

kg/cm  and th‘Ehither PAG R tAE1S; 1R Th ) il %"‘Eegut &t 3G & rd QOB &gPesgd uL e for

15 mn. Therea exposure was carri 5| ng a predeterm ned nask by
nmeans of a cohﬂa@la“e}dpﬂ)sllﬁy@rsysﬁéppat- 1000 mi/ cn?. The exposed | am nate was

all owed to stand at 10 enpe e el r | regh st
was then devel oped Wlht %%h kA %'/?égéac?&ggusé%ansc% ut pganéjo a%ké&n the
t enper at Uk uﬁhé@e'clﬁﬁtﬁﬂ |H@|’¢§réﬁl BAET @mqu Agy apaf@asgw eclPlaagidersolotser

quid TPE. 3o€§ Ech, welkoppat ol A1 e Al Al PRI AR EIRO
been stirreddty fidm W%Jﬁtéﬂ’ﬁﬁa@ﬁé'@ ﬂémspatffﬂgpnfce télﬁ:ﬁxla‘?ﬁ%d(ﬁéhﬁs ivadapsr g

vortex took péaffacé/\hﬁﬂdébeceﬁbytm&.@ bEl @;p w28 fglld Ym/RIPYedo11 Nshbeater m of
the mask, the dry filmresist was taken ou the etching liquid, foll owed

by the separ ate@peritune 195Cijand linear pressure 2 to 4 kg/cm, and the
15 laminate was then allowed to stand at room temperature for 15

min. Thereafter, exposure was carried out using a predetermined
mask by means of a contact exposure system at 1000 mJ/cm’. The
exposed laminate was allowed to stand at room temperature for
15 min, and the dry film resist was then developed with a 1 wt%

20 agqueous Na,CO, solution of room temperature under conditions of
30°C and spray pressure 2 kg for 40 sec. Thereafter, the dry film
resist was dried, and was dipped in an etching liquid TPE-3000
(manufactured by Toray Engineering Co., Ltd.) which had been
stirred at 70°C with a magnetic stirrer to such an extent that

25 a vortex took place. When the polyimide film was fully removed
in the form of the mask, the dry film resist was taken out of
the etching liquid, followed by the separation of the dry film
resist with a 3 wt% agqueous NaOH solution of 50°C at a spray
pressure of 1 kg.

30 SEM (scanning electron microscope) photographs obtained
by perspectively photographing the etching shape of the
insulating layer are shown in Figs. 5, 6, and 8, wherein Fig.
5 shows the three-layer material using the film A with an adhesive
layer, Fig. 6 the three-layer material using the film B with an

35 adhesive layer, and Fig. 8 the three-layer material using the
film C with an adhesive layer.

For the three-layer material using the film A with an



resist with a 3 wt % agueous NaOH solution of 50C at a spray pressure of 1
kg. 30 SEM (scanni ng el ectron m croscope) photographs obtained by 9 DEC 7005
per spectively photographing the etching shape of the insulating |ayer are
shown in Figs. 5 6, and 8, wherein Fig. 4% shows the three-layer materi al
using the filmA with an adhesive layer, Fig. 6 the three-layer materi al
using the filmB wth an 35 adhesive layer, and Fig. 8 the three-|ayer
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obtained by etching of the first metal layer and shows such a
state that the first metal layer has been etched on the adhesive
layer 4-1. The second metal layer 3 remains unetched as the SUS
foil. The cross section of the whole film B is substantially

20 identical as that shown in Fig. 1.

This demonstrates that, when the laminate comprising a
plurality of resin layers, stacked on top of each other, different
from each other in etching rate is etched, the ratio of etching
rates of the individual layers has a great effect on the shape

25 afterxr etching.

As described above, in a laminate having a laminate
structure of first metal layer/insulting layer/second metal
layer or a laminate having a laminate structure of metal
layer/insulating layer, when the insulating layer comprises a

30 plurality of layers and the ratio of the etching rate of the layer
having a higher etching rate to the etching rate of the layer
having a lower etching rate is 6 : 1 to 1 : 1, preferably 4 :
1tol:1, the laminate according to the present invention has
a good shape after etching and, in the case of a continuous

35 laminate, can be continuously etched and, even in wet etching,
can be etched with high accuracy. Thus, advantageously, the
productivity of etching is high, and the apparatus cost is also



As descri bed above, in a lamnate having a lamnate structure of first
nmetal |ayer/insulting |layer/second netal |ayer or a | am nate having g C 2005
| am nate structure of netal |layer/insulating |ayer, when the insul at ﬁé

| ayer conprises a 30 plurality of layers @and the ratio of the etching rate
of the layer having a higher etching rate to the etching rate of the |ayer
having a | ower etching rate is 6 : 1 to 1 : 1, preferably 4 : 1to 1 : 1,
the lam nate gggording to the present invention has a good shape after
etching and, in the case of a continuous 35 | am nate, can be continuously
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el ectronit8 cithei tPresepdneAnyentivRr cPekd e t Headdzed: c Bilmy t@n%ﬁi{ﬁ i ed,
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shorter than the etching tinme neceSsary t he conventional plasna etching.
When the prodi®taRI YoWesr EEFBADH  eViRETh o?ﬁ@;blcqsr Gt ipypESnERE3tNERE, Sanpl e,

W rel ess suspeisimites botet gleflisien | 21eebr8ARL At @drcdst | Scanpah&its from
the results of the foI | ow n%éezo exanpl es, products free froma change in

quality int w&h %l’dﬁﬂaﬁ%éﬂplf@(a%FB”@ CEp GRS or
change ims qUQJdtI )Lnoén r@i@ilﬂ@“tﬁﬁéeﬂhlch is at least one order shorter than

the etching time necessary in the conventional plasma etching.

When the production of precision electronic circuit
components, for example, wireless suspensions, by wet etching
is contemplated, as is apparent from the results of the following

20 examples, products free from a change in quality in the metal
surface can be obtained.

[Example C]
Evaluation for change in gquality of metal surface
A change in quality of the metal surface by etching was

25 evaluated for a suspension wherein etching of a polyimide as an
insulating layer was carried out with NF, plasma, a suspension
wherein etching of a polyimide as an insulating layer was carried
out with an alkali solution, and a stainless steel surface of
the laminate before processing as a reference.

30 Fig. 3 (a) shows the laminate before processing, and Fig.
3 (b) shows the laminate after plasma etching or wet etching with
an alkali solution. In Fig. 3, numeral 11 designates stainless
steel, numeral 12 an insulating layer, and numeral 13 copper.
A site indicated by an arrow A represents the surface of the

35 stainless steel 11 of the laminéte before processing, and a site
indicated by an arrow B represents the surface of the stainless

steel 11 of the laminate after etching.



A change in quality of the nmetal surface by etching was 25 evaluated for a
suspensi on wherein etching of a polyimde as an insulating |ayer was
carried out with NF3 plasna, a suspension wherein etching of a poni%ﬁégz@é
an insulating |layer was carried out wthsan al kali solution, and a
stainless steel surface of the |am nate before processing as a reference.
30 Fig. 3 (a) shows the |am nate before processing, and Fig. 3 (b) shows

the |lam nate after Qza@mﬁigﬁanogrmggguﬁgﬁﬁﬂﬁg with an alkali solution.
In Fig. 3, nuneral 1 designates stainless steel, numeral 12 an insul ating

layer, and nuneral T8e e oR Wyq Etakulest 646y bh Vs aRAYFedrysERts the
surface of th?XSEa%§ﬁb%§f§ciﬁt&F§pécltﬂsctoB§ |.a@9@?_ﬂBbﬁﬂf-9{IP(%cﬁe%'aﬁgy and

a site indicated an arrow B representS“the surface of the stainless

steel 11 of tHenuEaftintas Bt ¥eSeteiHiifgc ,oCBEwa s es0ap) alotkf GINGAEZEHY
measur enent The r | S St +11.was y. y XP.
(X-ray ph(r)%)t oe e%%#o‘%ﬁs%e&%Péggg%b‘?{%%&gghﬁéél&)&@( rféﬁ%&%e?%( 20
manuf ﬁcturteq By (Vedelett F‘f*!)e, B)thiss C@§€? fer abhexpamuameat, Shy- spgt }[/vﬁ_s a
nmonochromati c gﬁgﬂ - i's
case, for thed%g%%%ﬁ%%?, e@lg%g?ng | am%%sﬁggl#%%? ]t%ézﬂéér??}.)%_ e’ was
Smal | AreaXL dsgreg hefompantgregegra® &% OaPer tiissadastrelnl vreshrsehion | el d

restriction  gpertuie) =33585. afmA (PRIRSVLYEpaPEELY & £ 2%, 2RealRASH [ NO

10 region = pn4, and photoel ectron ejection angle (ejection 'angle) =
degrees. IPhe eegien i+ il ivow, nendr photeelegtion qliecddossanglandeiackioms not

nmeasured. ii)afgrdy rEeép OfeSfedle! COfY SKteriBatibieheRbRhLizAOR is
conditions described in the above itemi), the |lens 15 node was brought to

Lar ge Area XLURRgRESSasYyandnhhys Aragdiod Beggkedt o open (measuring regi on:

touchy S o 5 St soabes e ghanm ickimrin el
aving a purity o 0 St OC . . nur agt ur e e I 1 aCO
Corporation), bef ofRA¢HhEOREAEL? cribed i te?g%%e GEER 4 thEnLEAs

carried 28 outoddivhs birbaght IPR@Pdeantea AL, caidPIo. ¥ ohhawed .byetdBrought
measurenent of the surface. In this case, the sensitivi tsy_ was such_that the
to open (measuring region: 700 um¢), and, for a silver standard

sample (a 300 um-thick silver plate having a purity of 99.98%:
stock No. AG-403428, manufactured by The Nilaco Corporation),
before the measurement, sputter etching with Ar® ions was carried

20 outuntil thedisappearance of carbon, followed by the measurement
of the surface. In this case, the sensitivity was such that the
count of Ag 3d5/2 peak was 2.97 (Mcps) and the position of the
peak was 367.95 eV (wide scanning in the range of 0 to 1350 eV
at P.E. = 100 eV).

25 iii) Conditions for obtaining spectrum

For a site indicated by an arrow B in Fig. 3 (b) of the
plasma-etched laminate and the laminate, which had been wet etched
with an alkali solution, a wide scan spectrum and a narrow scan
spectrum were measured.

30 For the wide scan spectrum, the range of 0 to 1100 eV was
measured at intervals of 1.0 eV (1101 points in total). In this
case, P.E. (pass energy) was 50 eV, and the number of scans was
adesired one. For the narrow scan spectrum, basically, the range
of = 10 eV around the position of the main peak of the element

35 detected in the wide area was measured at intervals of 0.100 eV
{201 points intotal). Inthiscase, P.E. was 20 eV, and the number

of scans was a desired one.



count of Ag 3d5/2 peak was 2.97 (Mps) and the position of the peak was
367.95 eV (W de scanning in the range of 0 to 1350 eV at P.E. = 100 @J@)E fﬂg
iii) Conditions for obtaining spectrumFor a site indicated by an arr Bl
Fig. 3 (b) of the plasm-etched | am natesiand the |am nate, which had been
wet etched wth an alkali solution, a wide scan spectrum and a narrow scan
spectrum were neasured. 30 For the wi de scan spectrum the range of 0 to

1100 eV was measurgg @ﬁelﬂﬁ Tyl of éaQa thﬁéleie@@tﬁfcdﬂotrpt@f Jeadt this
case, P.E. (pass energy) eV, and the nunber of scans was a desired

one. For the ﬁi%ﬁ’c'r"dﬁ}él“s&’éﬁ §B§E‘?‘F‘£ﬁﬁ BadDEaPFFUMPRICR dRE the Peakedf ahfind

the position @fc epdBencPeakesLhsuhe éﬁe”@&tllﬁéedﬁé’@&tﬁ%ﬂéﬂl hEQe%Qez area
was neasured at intervals of 0.100 eV (201 points in total). In this case,

P.E was 20 &evinda ﬁ@fEW%@rmawfaé?&&ﬁgdmg ¥G desiqnid fdse. GB)DEas 0%t 51 | n
the anal yg§i s ©fy dabasutdifert! eChdtd | ﬁff‘ééé’é’sﬂ{g eaghq %ﬂﬁ@&é!@ VasrHeOr§gd ed on
the assunption that the 1lgeak of thee G C bond of Os was 4.6 eV. Eclipse
Dat a Syst em FaInsdsem of the apprratdst Wagr sefahaf 4l (8 &d by VG Scientific,

GB) was used 5 for fPASYRBREVhIuSSISE FElQﬁtFe’iFﬂa'ig afiBfyafgl ysis. The work
function of the apparatus was set to 4. . 1V) Found val ues of elenentary

anal ysi s Found val Bnst vejaesg| ‘éﬁré%heare}eﬁlﬁai‘l?‘ﬂsa@ﬁﬂdé‘frlﬁ NadgsotBe HMNA ti ons

are shown in Eafie i6nBekow: sRoREG P edB152cTRBL Sy C DryVet Sanpl eAfter
et chi ngRef erenceAfter etchingReference C47.434.742.537.4 N3.10.01.40.0

032. 445. 140. 444.1 F1.40.00.90.0 Si 0. 06. 22. 26. 2



S0. 70. 50. 00. 0 Ca0.01.10.01.7 Cr5.31.93.92.8 W0.81.71.32.2 Fe6.58.17.25.5

Ni 1.30.40.20.1 Cul.00.40.00.0 Unit = atom c%5 These results show thatg, %@@
both dry etching sanple and wet etching sanple, the atom c% of the nitp 0 pﬁ
and fluorine atons are increased as conpgpe with the atom c% (zero) in the
reference. v) XPS chart For the dry etching sanple and wet etching sanple,
the peaks 10 indicating the nitrogen and fluorine conponents were anal yzed
from XPS charts. Fig. 9 is an XPS chart of the dry etching sanple, and
Figs. 10 and 11 are XPS charts show ng detail ed neasured data of portions
correspondi ng respectively to nitrogen ZalleCiorine. Likew se, the
measur enent fesults jof the wet a}c i ng sanple fare 15—shov%a€ XPS chartg in
Figs. 12, 13 104—For—XPS chddts of the rpferences,— A XPS chart far
the plasma efchi ng samfiteri stchiwyn Refkirgncd5, ritdraet¥RSnghpRerkoendde wet

etching sanple S shown |£€7f.li|tg. 16& Ats%{ns7 apparentj&\c{g thesg C p_gskj or
e , 5, a

nitrogen, injthe” 20 case he dr i'ng s@npl e peak

derived from organilc nitragen (around 400 eV)| and alpéak der|vedofpom
inorganic nitragen |(397 %\%,4 wer e detg&ﬁd, V\Thereas4 in the fase f1 t he
wet et ching farrp e, lonly a“peak derj ved TTrom qrgani C ?ﬂ rogen| 9 200% 53
was detected] AlBo flor flubrdne, the safeldifflerence0a8® found] onOthe

i norgani c ni{roggn and orggnjc nitrjogen VaLs det ect ed etween| thegdyy
et chi ng sanple and tthe wet et chi ng sarrpFé. Specifically, in the case of the
wet etching sangte, |[no peaR-B derivled fPeh i ndrgani c0:Puorinel wasOd@t ect ed
al t hough a pFaKCaderi ved fpogn organic fhuprine (690 gVp was detecqeq. The
organic nitr|de _and |t he organic fluoride detected in tg)oth th~e drx 8etchi ng

sanpl e and the &t gtching’sanple dre 1.2 3.
Mn 0.8 1.7 1.3 2.2
Fe 6.5 8.1 7.2 5.5
Ni 1.3 0.4 0.2 0.1
Cu 1.0 0.4 0.0 0.0
Unit = atomic%
5 These results show that, for both dry etching sample and

wet etching sample, the atomic% of the nitrogen and fluorine atoms
are increased as compare with the atomic% (zero) in the reference.
v) XPS chart
For the dry etching sample and wet etching sample, the peaks
10 indicating the nitrogen and fluorine components were analyzed
from XPS charts. Fig. 9 is an XPS chart of the dry etching sample,
and Figs. 10 and 11 are XPS charts showing detailed measured data
of portions corresponding respectively to nitrogen and fluorine.
Likewise, the measurement results of the wet etching sample are
15 shown as XPS charts in Figs. 12, 13, and 14. For XPS charts of
the references, an XPS chart for the plasma etching sample is
shown in Fig. 15, and an XPS chart for the wet etching sample
is shown in Fig. 16.
As is apparent from these charts, for nitrogen, in the
20 case of the dry etching sample, two peaks, a peak derived from
organic nitrogen (around 400 eV) and a peak derived from inorganic
nitrogen (397 eV), were detected, whereas, in the case of the

wet etching sample, only a peak derived from organic nitrogen



estimated to be a very snmall anmobunt of the polyimde left after 10 etching
and organic matter deposited during the process. These facts show thay DEC 200
patterning of the insulating |ayer by the plasma etching process resul ts i r5|
a specific change in quality of the surfgge of stainless steel exposed to
the plasma. 9 DEC 2005 54 QQAIMS 1. A lamnate having a | ayer construction
of first inorganic material layer/ insulating |ayer/second inorganic
material | aye,or dd A, zgf&:% it EQﬁoPinénQ{r@%'aﬁle”BEPf%fénce as found
| ayer/insul ating | ayer, sai nsul ating [ayer havin ti-layer structure
of two or rm@@ EBsi ANPEYRNRIC BEtLYQURN 20Kk WIgAHE |r’§-9:§p§e§OW§§l ﬁ?ﬁtﬁﬁﬁe@ he
insulating |gyghediti 1@ fgvgte@ pQ&ﬁ{%I@ d&nd eEhe YRLCRIEATRE Sefiple
repeating units represent or a glass transitlon point
of 150 to 360@@@#1@1@%@@ Pechpeachathe %@t Lﬁticzmxw sampdee Nef PAdke
than 3 ! migm Naefided AR SiRrBAnFBOE Rio LB AP ESCRlcc dneRblBh &' Pagk®
group and may ave a single structure or conbi nat1 on of two~or
structures; dedived Srom orgapde blueminer(696 6V)2waa dereqtad havi ng a
layer construction s fddghicl ?E %nﬁa{:ﬁé' dﬁ@%’iubiﬁ&é%&&ted in
| ayer/second inorganic terial lTayer or er construction of 1norganic
material | ayee¥hnbhe adrngetahing sample n%lil.d at fgwehyetchangngasphel arel ayer
structure of odiyAledTBbepe E4R 23St 13 pb ondsd Wirkag the
i nsul ating Ia?/ ée)r‘lreng for rreg r% a p]ES)]I f?{r%uhe rfeS| n \ﬁ/nil%%h%‘grrpn% ses
repeat i ng duni eching s rmigppy metkaradepys bird ity Ry thes PrPEASSE i on poi nt
of 150 to 360C andphssdlicaselvahbe thidtaphsben S Wir PRedinduldtinglaydpr ©
than 3 1. am mn: 0001r 001N NRINH2 f_ (2), . )

by the plasma etching process results in a specific change in

quality of the surface of stainless steel exposed to the plasma.



On OO mwhherein RL and R, each represent a divalent organic group and may
have a single structure or a conbination of two or nore structures; 99@%@2%5
2005 55 R3 represents at | east one acid dianhydri de sel ected from the group
consi sting of diphenylsulfone-2,3,3 ,4"-tegtracarboxylic acid dianhydride,
diphenylsulfone-2,2',3,3'-tetracarboxy|ic acid dianhydride, pyronellitic
aci d di anhydride, benzophenonetetracarboxylic acid dianhydride,?2,3,3",4'-

bi phenyl t et racarboxylic acid di anhydrid «, 4,4 - biphenyltetracarboxylic
acid di anhydride, 2,3,3",4'-diphenyl ether tetracarboxylic acid

di anhydride, 2,3,3',4,4"-di phenyl ether tetracarboxylic acid dianhydride

and 1,4,5, 8- naphth Ie etf é@%ﬁgﬁ- o} agi ng;pare an
i nteger of two or il % %mﬁ%‘léjflg agcgrag)le%nh%(%ﬁéc |m g qV\ﬁEI%rel n
not |ess thamngu%mlpt@aﬁer@alrrdlaanerv’naeul@t\mﬁ tllaefecn/sgcen@ dmgmanl@r oup

t d
or gani ¢ gr oup e spr LeE T bh vk KonSERRNIGH o drtle ARt ial
i nteger of 1 tayes/ingulRtdngakbnere accordlng to claim1 or 2, wherein 100%
of the dival ent Orgggi& HAHR 4 t%géﬁ Adv iR 'a”m{lﬁ?Eg“l’gsyé)fl)sﬁf ct(u%)bf -

accounted for by a divalent orga roup re esente ornu
Jn (3) wherei iWa ¢x rard mesdar layensto 15. 5. The Ianlnate accordi ng to

claimlor 2 wherehp 1000 o e olevabals oLoRN GRNLRNREG EAGR TN

formula (1) or (2) |s accounted for by t org C group represented
by fornula (33yendeidy foxmedieian r&d%lmdﬁmmwhm goMmpriges gepeatinge

di val ent or gagh £+ 9epPeSORL &Y lﬁ% ang %ia‘éﬁ B¥andi F1RbE M
organi c group represgn?ed by ngﬁdﬁé 4 0 1- %ﬁ§$§ r? anst b
of 150 to 360°C and is dissolvable in a basic solution at a rate

of more than 3 pum/min:

o} o o 0

N N-Rz (1)

0 0 n
wherein R, and R, each represent a divalent organic group and may
have a single structure or a combination of two or more structures;
and n is an integer of two or more.

2. A laminate having a layer construction of first
inorganic material layer/insulating layer/second inorganic
material layer or a layer construction of inorganic material
layer/insulating layer,

said insulating layer having a multi-layer structure of
two or more resin layers,

at least one layer constituting the insulating layer being
formed of a polyimide resin which comprises repeating units
represented by formula (2) and has a glass transition point of
150 to 360°C and is disscolvable in a basic solution at a rate of

more than 3 um/min:

AN IR A ¢ 5L
R
Ni:l:::rJ\O &g)kT:jiI:iN-nz N Ry N-R; (2}
r~
0 0 n| O 0 m

wherein R, and R, each represent a divalent organic group and may
have a single structure or a combination of two or more structures;



wherein n is an integer of 1 to 15; and -ao-o0- (4) 6. The |l am nate accordi ng
toclaiml or 2, wherein 100%9 DEC 2005 56 of the divalent organic of pEP;)0s
contained in RL in formula (1) or (2) is accounted for by a dival ent
organi c group represented by formula (3)send not |less than 80%in terns of
nolar fraction of the divalent organic group contained in R2 is accounted
for by a divalent organic group represented by forrmula (4): wherein n is an

i nteger of 1 to el s 5689e0s s al ' pré;:_q'r' e of
clains 1 to f,z] r%ﬁreerz el n sa?éggggit: Q%ﬁr?emo ({jlﬁaeﬁrs;easﬁl 21 E\sayer S eéﬁoﬁ%dli ?Iﬁ%%{éeﬁhe

i nsul ati ng | agensisting mefl dipherydwudsfparsieod, 3 st -tetviacgrboxyde€f aciént of
expansi on of Q. | . ) 2 AGG0RALNY f. cLal 1
to 6, wherei %l%ﬁ%lWesﬁﬁpﬂgﬁirﬂ%ﬁgﬁeizﬁgt i’%gbt hgéf')ﬂsu %t?(%}r&gl cayLeKrz'iﬁra‘@;lre
formed of thedpalyydeidie,r esi n. Pyrdellitiinat e acaoidi ng t o dinhydeide,
clains 1 to | ' | | ayet I4 R.an intenfage with
at | east ongb%?%%dﬁgﬁt%gﬁlbgg%%% Ié?é?s%lénpggéggebf az’tayjc';’l §/{£nﬁ’ de
resin, said polghenyldeatasicarbekpyicuch adiat 100%eohydhideli val nt3',érgani c

o gani o or oupt rRisiaeda e Bl i alia | Alahiy RERIT 28, ot BB 50
mol ar fracti oether t betmicsdberylior gandcdganipdeite ai hetl 3'n 472 'Hdipbenyht ed
wherern n i s Sery oseriafa bR (P SRR SURARETHLS, | dna Sl i ¢ o
any one of claaphthalenegetranarkoxybit dciidsddanliysdyideseandas aad| miireadn
structure of iﬁ{éﬁer of two or more.

3. The laminate according to claim 1 or 2, wherein not less
than 50% in terms of molar fraction of the divalent organic group
contained in R, in formula (1) or (2) is accounted for by a divalent
organic group represented by formula (3):

n

wherein n is an integer of 1 to 15.

4. The laminate according to claim 1 or 2, wherein 100%
of the divalent organic group contained in R; in formula (1) or
(2) is accounted for by a divalent organic group represented by
formula (3):

%cnz% (3)
n

wherein n is an integer of 1 to 15.

5. The laminate according to claim 1 or 2, wherein 100%
of the divalent organic group contained in R, in formula (1) or
(2) is accounted for by a divalent organic group represented by
formula (3) and not less than 30% in terms of molar fraction of
the divalent organic group contained in R, is accounted for by

a divalent organic group represented by formula (4):

{-caz——} (3)
n

wherein n is an integer of 1 to 15; and

5o w

6. The laminate according to claim 1 or 2, wherein 100%



insulating | ayer/second insulating layer/third insulating |ayer, the first
insulating layer and the third insulating | ayer are 9 DEC 2005 57 for qﬁ
a polyimde resin such that 100% of the divalent organic group contalneé %
RL in formula (1) or (2) is accounted forsgy a divalent organic group
represented by fornula (3) and not less than 80%in ternms of nolar fraction
of the divalent organic group contained in R2 is accounted for by a

di val ent or gagfcryy ‘aﬁgaléﬁ{?r 1%d Péfu%%rdﬂﬁaﬁn%ﬁ) ina®dif Mo SREQD q];l
insulating |layer I's forned om1ex nsion resin having a coef |C|ent of
expansi on of 021 d%@csﬁﬁﬂtqd f@|¥|2b1'39 dlﬁa&ﬁetetrlfganmgaﬁuv ierpasepted by 15;
and -0 (4) 1lgotherd %@)n%& rﬁ?@?%ghr\g}érp 8%@3/ fﬁeﬁL lrahdParl frdction é!\Pere' n
the inorganic materi al ‘l ayers are such that bot i norgani c nater
meamfﬁ%&%%%@m@%w%mWMQWMW%QMWMMM@%ﬁwm
formed of cop f I ﬁﬁﬁi rr.mred of copper
with the ot he?eajf%%%glggloggﬁg%%rgp@% %?ll%lgeaf g*,ay iaf:o(pger all oy, or
one of the inorgani¢ t eriyal Iayers |s formed of copper or copper alloy
wi th the other inorani Hhayerlal Iéber is formed of stainless steel. 12.

An el ectronic circuit conponent produced by etching the |am nate according
to any one ofvWkeXgis nlusoamlln‘gegem@mslpé@sﬂém éod a hard disk drive,

produced by etching Ii | am nate according to any one of clains 1 to 11.

14. An el ectronic ci popent produ(qc;d by renoving the insulating
| ayer in the | am nate“a cordl rg to any one of clainms 1 to 11 by a wet

process to forma desiged l%maﬂateléccﬁéie@?ep bfle Brhatdifl ok dsige.

produced by renoving the insulatin anlnate accor di ng t'o any
one of cl ai mewhergig 1at pjeashepnpr 6 e§§et orgSoim halb%l’sﬁ r eNEthE ings the,

el ectroni c ci {ilatGQRPARGBE PEOSMEREE R LMY R&pansion resin having a

coefficient of expansion of 0 to 40 ppm.

T~

8. The laminate according to any one of c¢laims 1 to 6,
wherein all the resin layers constituting the insulating layer
are formed of the polyimide resin.

9. The laminate according to any one of claims 1 to 8,
wherein the insulating layer, which forms an interface with at
least one of the inorganic material layers, is formed of a
polyimide resin,

said polyimide resin being such that 100% of the divalent
organic group contained in R, in formula (1) or (2) is accounted
for by a divalent organic group represented by formula (3) and
not less than 80% in terms of molar fraction of the divalent
organic group contained in R, is accounted for by a divalent

organic group represented by formula (4):

-E CH2+ (3)
n

wherein n is an integer of 1 to 15; and

10. The laminate according to any one of claims 1 to 8,
wherein

said insulating layer has a laminate structure of first
insulating layer/second insulating layer/third insulating layer,
the first insulating layer and the third insulating layer are



the insulating layer in the |lamnate according to any one of clains 1 to 11
with a basic solution to forma desired shape. 17. A suspension for a m%quS
di sk drive, produced by renmoving the insulating |ayer in the Ianinatg
according to any one of clainms 9 DEC 2005%8 1 to 11 with a basic solution
to forma desired shape. 18. An electronic circuit conponent produced by
renmoving the insulating layer in the |amnate according to any one of

claims 1 to #drmid Bfadﬁpa}(gfghid@mlfn %9!:Hgﬂh%Q i60d BFRHR dEv4] &k abg ic19. A

suspension for a hard dis rive, produce renoving the insulating |ayer
in the | ani nagec@R com¥agetolndy bhdasmudpal bk orl (29 18 ageonndrechifRiIBY ami ne
sol ution to fardiha 18l dRthrikgEour ¢ EhEES NGk 1€ Yiat e

produced by renovi n% _thl‘eij% ngﬁ?atlil%gepgsgr_ |€n tbﬁ’g fﬁlﬁnﬁnﬁﬁe )aglgor_ ingésfso any
one of cl ai nsthan 83110 KprEs wdt nptae E5act dor erinthe ddsiadent sheganicagroup
norgani ¢ ni &s4edey G #9407 aAOnMANIRC byl UOdda1kACErhghIg t on
the surface of the inorganic naterial |ayer e pose& by the enoval of the

i nsul ati ng | ayepresenteq bysperrilmh (dor, @andard di sk drive, produced by

removing the insul gid RecbA¥elndildiid BHYORLE: FECREM 98 4 AANL.BIRs fln

claims 1 to 11 by a wet process to r an i norganic
nitride | ayerremil dravangi aofgahtc¥anfocifdexpaneionedh dissdd ppani t he
surface of the inorganic nmaterial |ayer exposed by the renoval of the
insulating | ayer. 2 Amgﬂ%el ating3filmconprising an insulating | ayer
having a nulti-layer \structune of two or nore resin |layers, at |east one of

the resin | aygsr&onst ikURhNSntdifer R¥UhakbNgsl aygy being forned of a
polyimi de resin which has a structure conprising repeating units
represented by fornmul & (\1).a has a glass transition point of 150 to 360C
and is dissolvable ina i sol ution df)a rate of nmore than 3 dun/mn:
(1) n wherein RL and R2 each represent a_dival ent organic group_and ma

. y
have a single structhr &h6r LambRiis RECPEA1BY twegr ORBr @ thaidtsude’s? 1%md n
i's an integerwiadrdid the ABHEganic material layers are such that both the

inorganic material layers are formed of copper alloy, both the
inorganic material layers are formed of copper, one of the
inorganic material layers is formed of copper with the other
inorganic material layer being formed of copper alloy, or cne
of the inorganic material layers is formed of copper or copper
alloy with the other inorganic material layer 1is formed of
stainless steel.

12. An electronic circuit component produced by efching
the laminate according to any one of claims 1 to 11.

13. A suspension for a hard disk drive, produced by etching
the laminate according to any one of claims 1 to 11.

14. An electronic circuit component produced by removing
the insulating layer in the laminate according to any one of claims
1 to 11 by a wet process to form a desired shape.

15. A suspension for a hard disk drive, produced by removing
the insulating layer in the laminate according to any one of claims
1 to 11 by a wet process to form a desired shape.

16. An electronic circuit component produced by removing
the insulating layer in the laminate according to any one of claims
1 to 11 with a basic solution to form a desired shape.

17. Asuspension for a hard disk drive, produced by removing
the insulating layer in the laminate according to any one of claims



23. An insulating filmconprising an insulating |layer having a nulti-Iayer
structure of two or nore resin layers, at |east one of the resin Iaygrn% 005
constituting the insulating layer being formed of a polyimde resin whi Er?
has a structure conprising 9 DEC 2005 59 ggpeating units represented by
formula (2) and has a glass transition point of 150 to 360C and is

di ssolvable in a basic solution at a rate of nore than 3 lan/mn: (2) nm

wherein Rl ang B2 each: fiehr $3ent dodhialenl, GankCaltorns il qmy have a

single structure or a conbi of fore Struc ures; represents
at | east one acid dﬂ&nh@adral@stsehectceadrmﬁcompoxgemrprodunsdﬁmy ngof ing

di phenyl sul fo a4l ot r :

di phenyl sul foﬁgeér%u,:ig,tingt%&%gc%glr%gxy %n%lgél CC%% Srone cr)(f)r?%ﬁﬂn?l C
aci d di anhydr idte bbnﬂctﬂahenombtﬁm—manboaqlmmm |td> domhg:dieszhs;ezl 8haped’ -

bi phenyl t et r acar box ; ylic
aci d di anhydri de, Xg ?ﬁ%&&@lﬁeny&éﬂgﬁgrﬁ C;%J(:‘ﬁer’b %é&acﬁg%ﬁs(’%é

di anhydri de, 2h8, J:irsmmlingﬂ.pbrenyun thet haminate aceohdiyd to aayi ahedld Aichgins de,

and 1.4.5.8: pepbtialangl ehrananiontne asi gt fhedlydobde qadnsatapare an

integer of two or noré T accor i m 2 or 23,
wherein the polyink@e Areeilﬂctsoam adhresiitecpupanantderbhducad by semaviog e

h that not
or gant ¢ or oupt hEnmsital i e Br 15 e Epn R ACERE B8 anlyUng SLERSEH
di val ent or gahl togtodyy repetspraaessbyof mmlaade(si):edc}‘rlzapeu (@) l\megehhc nis
i | | 23,
aherei n>the Bororae giavel aldfok el Sdidnte TBGERRS S 1eiRilebeett |
such t hat 100%10thQ rrfiagel efit t@ﬁganotg@tmma@maaﬂnédyen empqs;ed thhﬂ?a (1)

or (2) is accpupbesh f&oF {he gnghyg{% Jgg’}@{!l C group

21. Asuspension for a hard disk drive, produced by removing
the insulating layer in the laminate according to any one of claims
1 to 11 by a wet process to form a desired shape, an inorganic
nitride layer and/or an inorganic fluoride layer being absent
on the surface of the inorganic material layer exposed by the
removal of the insulating layer.

22. An insulating film comprising an insulating layer
having a multi-layer structure of two or more resin layers, at
least one of the resin layers constituting the insulating layer
being formed of a polyimide resin which has a structure comprising
repeating units represented by formula (1) and has a glass
transition point of 150 to 360°C and is dissolvable in a basic

solution at a rate of more than 3 um/min:

o) o o o)

N N-R, (1)

0 O n
wherein R, and R, each represent a divalent organic group and may
have a single structure or a combination of two or more structures;
and n is an integer of two or more.

23. An insulating film comprising an insulating layer

having a multi-layer structure of two or more resin layers, at

least one of the resin layers constituting the insulating layer
being formed of a polyimide resin which has a structure comprising



represented by fornmula (3): CHz / (3) wherein nis an integer of 1 to 15. 9
DEC 2005 60 26. The insulating filmaccording to claim?22 or 23, Wnergi[LE 2005
the polyimde resin is an adhesive polyimde having a structure such™t agt
100% of the dival ent organic group contaigged in R in forrmula (1) or (2) is
accounted for by a divalent organic group represented by forrmula (3) and
not less than 30%in terns of nolar fraction of the dival ent organic group
contained in .S 1&GC d di,yal ganiyc r epr ted by
Formil o (4). TP an Py I S urePars e by Pl a3 ] FEP e AR CT
(4) 27. The itrsusdting peimt axcdisdi bg 8360€ andth 22 disg vakiler énna bdsic
pol yi m de resd dé:rioﬂna@dgeféelg cPP'rﬁHf@ gﬁana}{; ﬂﬁ’/rf?ixf-t ructure such that 100%
ganirc g I'n RN

of the divalen ani ¢ group contalne ormula (1) or (2) is

accounted for by a @ligal ent ®rganio group, represepted py fornula (3) and

not | ess than 80%:i er mqb- ragtionjof| the gbyalen organi c group

contained in R2 is -afCoO d % oP b | WaR NJan,C Igrrup repygsent ed by
3 f

formula (4): CH2 ) (3 rein nis {t ege pto~5; apd -ao-o- (4)
28. The insulating [i®m according to any ©ne o¢oh [cl@ins @2 tpm27, wherein at
| east one of the resin layers constituting the 1insulating |ayer is forned
of a polyi ni adherednmRhand fg eaclhcsepreserhia divalenthorganat graup a0dpayi 29.

The i nsul at 4 BYAGLOLELRGL e BEY OXify Battlol OB £48 or!flodd stlet fidk ol |

the resin layers constituting Insulating layer are
pol yi mi de r edswepgesemhe atdaasitongacid dianbpduide sedeahed Siemdthedrgups 22

to 27, wher eidbngii8reAGhoe! afipRBhy B4 AR A BACKSL e 3MEd ASy WA NY

| ayers, the polyimdeTresin eslve fol imde resin such that 100%
of the dival iEnbygande, grbphdvAtylheners 2’/ 3,3 ' -tetracarboxylic acid

dianhydride, pyromellitic acid dianhydride,
benzophenonetetracarboxylic acid dianhydride, 2,3,3',4"'-
biphenyltetracarboxylic acid dianhydride, 3,37,4,47-
biphenyltetracarboxylic acid dianhydride, 2,3,3’,4’'-diphenyl
ether tetracarboxylic acid dianhydride, 2,3,37,4,4'-diphenyl
ether tetracarboxylic acid dianhydride, and 1,4,5,8-
naphthalenetetracarboxylic acid dianhydride; and n and m are an
integer of two or more.

24. The insulating film according to claim 22 or 23, wherein
the polyimide resin is an adhesive polyimide having a structure
such that not less than 50% in terms of molar fraction of the
divalent organic group contained in R, in formula (1) or (2) is
accounted for by a divalent organic group represented by formula

(3):
n

wherein n is an integer of 1 to 15.

25. The insulating filmaccording to claim 22 or 23, wherein
the polyimide resin is an adhesive polyimide having a structure
such that 100% of the divalent organic group contained in R, in
formula (1) or (2) is accounted for by a divalent organic group

represented by formula (3):

%cnz—% (3)
n

wherein n is an integer of 1 to 15.



R in fornmula (1) or (2) is accounted for by a divalent organic group
represented by fornula (3): 9 DEC 2005 61 1- CH2 (3) n wherein n iss?g 05
integer of 1 to 15. 31. The insulating filmaccording to any one of C %%@
22 to 27, wherein said insulating | ayer dras a | am nate structure of a first
i nsulating | ayer and a second insulating |layer, the first insulating |ayer
and the second insulating |layer are forned of a polyimde resin such that

100% of the dival enjg, ' ' . i P . (2) is
oo o5, T TP AP eods i ol Py )

not |ess thartiBo@rilingdagrasinds a0 AARES6R RALVERGAE Rav g a sEgediureyr oup

cont ai ned in e Ak &t RE Bt ey BB ic AR EoREQUReR O ROGH °d by

formula (4): CH2 (3 rein nis aninte 5; -ao-o0- (4) 32.

The insul ati fiPmILa 4étordi(Ag i® anspustedotor Ry Asdivalen: prganier@iavbsai d
insulating | g}égfré%%ﬁtéd!lﬁgfﬁfﬁlﬁlét(ﬁb'cédﬁ fioff ek tHlan 56§lﬁ]'r{ﬂ‘fcéﬁﬂs Yaecond

I nsul ating | 1iy r/third insulating ayer, the first insulating layer and the
t hi rd insul atinaFtuignat the divalevdosganiparonpicoatranpd iRy Wpaacetntgs ur e

such that 1008x ofy Lhasdhyeher o e ueolbOLB FAIOPY Bofnulg [ofimila (1)

or (2) is accou or group represente formul a
(3) and not less thah 80% in terns of nolar fraction of the dival ent
organi ¢ group contaipedin is atthunted for by a dival ent organic group
represented by fornmula (4), and the second insulating layer is forned of a

| ow expansi oWheF@iyi pi d8 arsintegar of 4 teel$t cindht of expansion of 0 to 40

ppm CH2 n
—< >—0—< >— (4)

27. The insulating filmaccording to claim 22 or 23, wherein
the polyimide resin is an adhesive polyimide having a structure
such that 100% of the divalent organic group contained in R, in
formula (1) or (2) is accounted for by a divalent organic group
represented by formula (3) and not less than 80% in terms of molar
fraction of the divalent organic group contained in R, is accounted
for by a divalent organic group represented by formula (4):

n

wherein n is an integer of 1 to 15; and

28. The insulating film according to any one of claims 22
to 27, wherein at least one of the resin layers constituting the
insulating layer 1is formed of a polyimide resin having a
coefficient of expansion of 0 to 40 ppm.

29. The insulating film according to any one of claims 22
to 27, wherein all the resin layers constituting the insulating
layer are formed of the polyimide resin.

30. The insulating film according to any one of claims 22
to 27, wherein, in each of front surface and backside surface
insulating layers, the polyimide resin is an adhesive polyimide
resin such that 100% of the divalent organic group contained in
R, in formula (1) or (2) is accounted for by a divalent organic

group represented by formula (3):



(3) wherein nis an integer of 1 to 15; and 9 DEC 2005 62 (4) 33. Alamnate
conprising an inorganic material l|ayer: and, stacked on the inorganigDEEZWS
material |ayer, the insulating film according to any one of clains 22 to
32. 34. An electronic circuit conponent pgpduced by etching the insulating
filmaccording to any one of clainms 22 to 32. 35. A suspension for a hard
di sk drive, produced by etching the insulating filmaccording to any one of
claims 22 to 32. 36., An electronic circuit conponent produced by renoving
the insulating fil QHQLag-tO angyone of clains 22 to 32 by a wet
process to forma desired shape. 37. A suspension for a hard disk drive,

produced by r ' t.he _i.n LD Il magegording to any one of clains 22
to 32 by a ﬁg %é%gégggtghfgﬁkgééﬁg%%f% c%%§ﬁe. 38. An electronic circuit
conponent produced bYy. rEwoynsglatirey ifidml atdowgling toaagoodengf tadadmg 2he of
clainms 22 to ?g 'tt% éi%g sic solution to forma desired shape. 39. A
suspension for-a hr&l&i drive, produced by renoving the insulating film
according to any onsaid imbailatif@ llayelZhas tahlamibaise Gtyakturernf a forst a

desired shape,_40. _.An el.ectroni¢ circuit. co nent pyoduced by renoving the
naul ati ng T I SRPE 1TEE GRG Srene: AAPRLSoah LAk th  an
al kal i -am ne sol uti arhet Bi foir imsuDetsingetagdmmpad thk sécond pesslani Holayethar d

of "ol ai s 22 V8¢ S5 et ok of BT HE RS s Sheto PEF i hEnt B e
organic group contained in R, in formula (1} or (2) is accounted
for by a divalent organic group represented by formula (3) and
not less than 80% in terms of molar fraction of the divalent
organic group contained in R, is accounted for by a divalent
organic group represented by formula (4):

n

wherein n is an integer of 1 to 15; and

32. The insulating film according to any one of claims 22
to 27, wherein

said insulating layer has a laminate structure of first
insulating layer/second insulating layer/third insulating
layer,

the first insulating layer and the third insulating layer
are formed of a polyimide resin having a structure such that 100%
of the divalent organic group contained in R, in formula (1) or
(2) is accounted for by a divalent organic group represented by
formula (3) and not less than 80% in terms of molar fraction of
the divalent organic group contained in R, is accounted for by
a divalent organic group represented by formula (4), and

the second insulating layer is formed of a low expansion
polyimide resin having a coefficient of expansion of 0 to 40 ppm:

+CH2+ (3)
n

wherein n is an integer of 1 to 15; and
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33. A laminate comprising an inorganic material layer and,
stacked on the inorganic material layer, the insulating film
according to any one of claims 22 to 32.

34. An electronic circuit component produced by etching
the insulating film according to any one of claims 22 to 32.

35. A suspension for a hard disk drive, produced by etching
the insulating film according to any one of claims 22 to 32.

36. An electronic circuit component produced by removing
the insulating film according to any one of claims 22 to 32 by
a wet process to form a desired shape.

37. Asuspension for a hard disk drive, produced by removing
the insulating film according to any one of claims 22 to 32 by
a wet process to form a desired shape.

38. An electronic circuit component produced by removing
the insulating film according to any one of claims 22 to 32 with
a basic solution to form a desixred shape.

39. Asuspension for a hard disk drive, produced by removing
the insulating film according to any one of claims 22 to 32 with
a basic solution to form a desired shape.

40. An electronic circuit component produced by removing
the insulating film according to any cne of claims 22 to 32 with
an alkali-amine solution to form a desired shape.

41. Asuspension for a hard disk drive, produced by removing
the insulating film according to any one of claims 22 to 32 with

an alkali-amine solution to form a desired shape.



